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Comparison of common detection techniques for single point mooring system

Detecting technique

J B

Principle

W=
Advantage

B

Disadvantage

ROV mounted

optical camera

ROV mounted

scanning sonar

Multibeam sounding
on board

Side scan sonar on

board

Sub-bottom profiler

Divers work underwa-

Optoelectronic imaging
Differences in acoustic
reflection

Differences in acoustic
reflection

Differences in acoustic
reflection

Differences in acoustic
reflection

The image is intuitive and easy to under-
stand

High-resolution images can still be obtained
in turbid water

The detection efficiency and precision is
high,and the result is intuitive

The image is intuitive, high resolution and
wide scanning width

It can detect buried pipelines and anchor
chains

Intuitive observation at close range

It is greatly affected by water quality and
the detection distance is short

Low accuracy of positioning information
Unable to detect buried pipelines and anchor
chains

Unable to detect buried pipelines and anchor
chains

The detection efficiency is low and there is a
data blank area

Underwater operation is risky
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External Detection Method and Engineering Application of Off-
shore Oil Single Point Mooring System

LIU Xiaoyan',LUO Yao'an’, HUANG Jianfu’,FANG Lixiang*" "
(1. Guangdong University of Petrochemical Technology, Maoming, Guangdong, 525000, China; 2. Maoming New King Ming Pe-
troleum Co. . Ltd. s Maoming,Guangdong,525000,China)

Abstract: The Single Point Mooring (SPM) system of marine oil is widely used in the development of offshore
oil-gas fields and serves as a transfer terminal for offshore petroleum transportation. Ensuring the system
safety by adopting a reasonable detection scheme attracts increasing attention in petroleum engineering. A-
coustic detection and visual detection are commonly used external detection technologies of the single point
mooring system. This paper presents the applications of acoustic detection and visual detection in the external
detection of single point mooring systems with EdgeTech 6205 dual-frequency side scan sonar with trip
multibeam system,Innomar SES 2000 parametric sub-bottom profiler,and FIFISH PRO W6 underwater ro-
bot made in China. The detection results showed that the topography of the single point mooring area was
generally flat. Under the influences of erosion and abrasion, there were six anchor chain trenches developed
within the area,which showed the depths ranging within 1. 0—4.5 m, minimal swing of anchor chains,and
good stability of the buoy. The buried pipelines can be classified into three categories:completely buried,shal-
lowly buried, and exposed. The comprehensive analysis and comparison located the position where anchor
chains were heavily attached by marine organisms and demonstrated accelerated corrosion. Finally, recom-
mendations for periodic corrosion treatment and rust removal were proposed.

Key words: single point mooring system; external detection technology; seabed topography; submarine oil

pipeline
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