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Fig.1 Distribution of magnetic anomalies of cylindrical Fig.2 Magnetic anomalies of vertical and right

submarine pipeline model above the pipeline (Y=0)
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Fig.6 Positive and negative magnetic anomalies of the submarine pipeline
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Table 1 Statistics of the signal amplitudes at part of the magnetic anomaly points of the pipeline

A (PR R W /T A HiE R R W /0T
1 KP0+360 331.8 11 KP8-+560 37.4
2 KP0+680 113.3 12 KP9+580 671.3
3 KP1+300 149.3 13 KP10-+600 150.0
4 KP1+720 164.6 14 KP11+620 67.4
5 KP2+440 169.9 15 KP12+340 164.5
6 KP3+460 358.3 16 KP12-+660 140.0
7 KP4+480 187.9 17 KP13+380 217.9
8 KP5+500 144.5 18 KP13-+700 98.8
9 KP6-+520 355.0 19 KP14-+220 155.3
10 KP7+540 331.8 20 KP14-+500 37.4
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Table 2 Offset data at the magnetic anomaly points of the pipeline

A R P B/ m A R R EE /m
1 KP0+360 0.91 11 KP8+560 1.75
2 KP0+680 1.83 12 KP9-+580 1.92
3 KP1+300 1.65 13 KP10-+600 1.21
4 KP1+720 1.55 14 KP11+620 1.54
5 KP2+440 1.38 15 KP12+340 1.83
6 KP3+460 1.23 16 KP12+660 1.17
7 KP4+480 0.85 17 KP13+380 1.38
8 KP5+500 1.84 18 KP13+700 1.62
9 KP6+520 1.17 19 KP14+220 1.92
10 KP7-+540 1.45 20 KP14-+500 1.26
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Table 3 Buried depth at the magnetic anomaly points of the pipeline

BEAS I B R/ m B HiE BN /m
1 KP0+360 7.2 11 KP8+560 7.8
2 KP0+ 680 7.3 12 KP9+580 7.2
3 KP1+300 8.1 13 KP10+600 7.2
4 KP1+720 7.6 14 KP114620 7.4
5 KP2+440 7.3 15 KP12+340 7.2
6 KP3+460 7.7 16 KP12+660 7.3
7 KP4+ 480 7.8 17 KP13+380 7.3
8 KP5+500 8.1 18 KP134700 7.3
9 KP6+520 7.9 19 KP14+220 7.5
10 KP7+540 7.2 20 KP14+500 7.3
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Fig.7 The buried depth, offset and signal amplitude detected along the pipeline axis
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Fig.8 Relationship among the magnetic anomaly amplitude,

the offset and the buried depth of the pipeline
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Research and Application of Submarine Pipeline Detection Technology
Based on Magnetic Anomaly Detection

CHUN Ming-hao'?, YAO Zhi-guang'?, YANG Xiao-di'?, LUO Xiao-qiao'"*, XU Shuang'*
(1. Engineering Technology Research Co., Ltd., CNPC, Tianjin 300451, China;
2. Key Laboratory of Offshore Engineering , CNPC, Tianjin 300451, China)

Abstract: Submarine pipelines are very important lifeline for offshore oil and gas transportation, and regu-
lar detections are needed in order to analyze and evaluate the pipeline safety and stability. The complete
detection of magnetic anomaly characteristics of deep buried submarine pipelines with a buried depth grea-
ter than 5 m can be realized by investigating the detection technology, compositions and application meth-
ods of magnetic anomalies of the buried pipelines and optimizing the equipment layout and operation plan
for the detection of submarine pipeline magnetic anomalies. Through the inversion of magnetic anomaly da-
ta of the submarine pipelines, the coordinate offset and buried depth of the measured submarine pipeline
route compared with those of the designed and completed route can be obtained. This technique has been
well applied in an actual project of a 14.5 km-long submarine pipeline survey and the detected data conform
to the standard specification for pipeline route survey and evaluation, providing the basis for the analysis of
buried pipeline status and forming an efficient and accurate method for submarine pipeline survey and eval-
uation.

Key words: submarine pipeline; magnetic anomaly; detection; inversion; stability
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