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Fig.1 The reflection features of the submarine pipeline
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Fig.2 The magnetic anomaly produced by an infinite cylinder
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Fig.3 Sub-bottom profile images at the location a and b
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Fig.4 The magnetic strength curve at the location a and b
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Fig.5 The synthesized display of magnetic data and sub-bottom profile data at the location a and b
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Study on the Detection Technology of Submarine Pipelines Covered
With a Hard Protective Layer

YANG Xiao-di"*, LIU Zhen-wen'?, XU Shuang'?, CHUN Ming-hao'*, LI Chun'*
(1.CNPC Research Institute of Engineering Technology, Tianjin 300450, China;
2.CNPC Key Laboratory of Marine Engineering » Tianjin 300450, China)

Abstract: Submarine pipelines play an important role in the oil and gas industry so that it is necessary to
inspect them periodically in order to ensure their safe operation and know well their state under the seabed.
For the purpose of safety, the submarine pipelines have been commonly covered with a hard protective lay-
er like the riprap layer when they were laid. So, it is difficult to detect the position and buried depth of the
pipelines buried below the hard protective layer during the periodical inspection. However, sub-marine pro-
filer and magnetometer could partly tnsect sub-marine pipeline in this condition. For this reason, the prin-
ciples of both sub-bottom profiler and magnetometer are introduced and the application of the two instru-
ments in the detection of submarine pipelines covered with the hard layer is analyzed and discussed. The re-
sults show that the integrated detection system composed of sub-bottom profiler and magnetometer has a
certain effect for detecting the submarine pipelines buried below the hard layer, and could be used to ascer-
tain the position and buried depth of the submarine pipelines which were buried below the hard protective
layer. This study would provide a datum support for the safety management and maintenance of the sub-
marine pipelines and offers a reference for the detection of other similar submarine pipelines.

Key words: submarine pipeline detection; sub-bottom profiler; magnetometer; riprap protection layer
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