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Metallic gas and oil pipeline corrosion detection method by B ray detection
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Security and New Technology, Chongging University, Chongqing 400044, P. R. China)

Abstract: The particle transport process and the degree of energy attenuation are different when the particle
flow released by the decay of the radioactive source crosses the shielding materials of different
thickness. Making use of this feature, a method that measures B particle’ s energy deposition caused by
internal B radioactive source at outer side of the pipeline was proposed to realize online nondestructive
corrosion detection for aerial metallic oil and gas pipeline. The differences and characteristics of photon,
electron flux and their energy distribution when f particles passed through steel shielding materials of
different thickness were analyzed. After f radioactive source was devoted into the pipeline, the transport
results of B particles generated by the decay which penetrate the metallic pipeline walls with normal and
different corrosive degrees and eventually enter the Nal particle detectors were tested. Variance analysis
was carried out to compare whether the thickness or area was more sensitive to this method. The results
show that the ray detection method has strong sensitivity to the detection of corrosion thickness. This
method can elfectively detect corrosion damage with thickness exceeding 40% of the wall thickness of the
pipeline.
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Fig. 1 Ray detection method for pipeline corrosion detection
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Fig. 2 The elementary process of

electron-nucleus bremsstrahlung
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Fig. 3 Relationship between particle energy and thickness of steel material
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Fig. 4 Section of metallic pipeline
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Fig. 5 Structure of Nal scintillation detector
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Table 1 Factors and levels in two factors and five levels experiment design

LA 55 JiE o JE B/ JE P AR/ L 5 JiF i JE R/ JE R/

P> mm cm’ G5 mm cm’
0 0 0 11 3 30
1 1 10 12 3 40
2 1 20 13 4 10
3 1 30 14 4 20
4 1 40 15 4 30
5 2 10 16 4 40
6 2 20 17 5 10
7 2 30 18 5 20
8 2 40 19 5 30
9 3 10 20 5 40
10 3 20
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Table 2 Results of energy deposition in multiply
Rt AH X JC M v LT 4 R A DA AT a3
it TR &% 1 TR 2% 2 PRI 2% 3 TR &% 4 R 2% 5 R 2% 6 T &% 7 i
1 1.00 1.02 1.01 1.01 1.01 1.04 1.00 1.01
2 1.00 1.02 1.01 1.01 1.01 1.04 1.01 1.01
3 1.01 1.02 1.01 1.02 1.01 1.04 1.01 1.02
4 1.00 1.03 1.01 1.02 1.02 1.05 1.01 1.02
5 1.03 1.06 1.06 1.05 1.06 1.08 1.03 1.05
6 1.07 1.10 1.09 1.09 1.09 1.12 1.07 1.09
7 1.10 1.14 1.14 1.14 1.13 1.15 1.11 1.13
8 1.12 1.18 1.18 1.19 1.18 1.20 1.14 1.17
9 1.19 1.24 1.25 1.28 1.25 1.26 1.23 1.24
10 1.42 1.46 1.47 1.51 1.49 1.48 1.37 1.46
11 1.61 1.67 1.80 1.79 1.76 1.70 1.61 1.71
12 1.77 1.88 1.98 2.04 2.01 1.91 1.73 1.91
13 1.62 1.69 1.72 1.75 1.73 1.71 1.53 1.68
14 2.16 2.33 2.40 2.44 2.39 2.38 2.18 2.33
15 2.77 2.98 3.04 3.11 3.05 3.10 2.66 2.96
16 3.30 3.59 3.73 3.78 3.70 3.63 3.13 3.56
17 2.37 2.52 2.64 2.85 2.71 2.59 2.26 2.57
18 3.86 4.07 4.29 4.53 4.32 4.02 3.60 4.10
19 5.00 5.31 5.72 6.11 5.77 5.50 4.89 5.48

20 6.23 6.75 7.30 7.66 7.37 7.02 6.09 6.93
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Table 3 Variance analysis of two factors and five levels experiment
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X1; 1 620.52 3614.94 x5, 6 345 209.86 24 054 512.61
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Fig. 7 Energy deposition in background error and experiment No. 1~8
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