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Table 1 Comparison and application of five cathodic protection potential measurement technology
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bility of ROV and the correct recogni-
tion of detected objects, low inspection
efficiency
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WHL R I b % ROV 2K I 2 3 [ 52 /0, aT A S22 BT 68 0L B2 DL T X A I W) 4 i IE ) AL A
Double elec-  JE it o 3 A, AR O S LA B A B RO T 0 A B B R 2R . Jacket, submarine pipe-
trode Temporary WHUD AR R & Ji W RCHE b B K line
or periodicity  Less affected by the activity range of  Limited by visibility and correct identi-
ROV. It can inspect buried submarine fication of detected objects. It is neces-
pipelines and obtain continuous poten-  sary to contact the sacrificial anode reg-
tial value. Less contact measurement ularly to collect data,and the amount of
times and high inspection efficiency data processing in the later stage is
huge
Hi 2 5C I bsf % X T DL RE L R A I A (AR OR 2 BRI, HE AR AT A A 2R A
Close inter-  J&JIt AT L A (H T R He b A W A, BEY5E % K, ROV/AUV &5 W35 Submarine pipeline
val potential Temporary Al &= VR LR E BB N

survey

or periodicity

There is no restriction on visibility and
detection object recognition. Continuous
potential value can be obtained without
touching the inspection object, high in-
spection efficiency

The streamer needs to be connected to
the jacket in advance, which is greatly
affected by the scope of the ship and
streamer,the ROV / AUV needs to be
close to the submarine pipeline,and the
workload of data post - processing is
huge

A 7 b B I bef sl X ROV BT 20y 306 B B8 DL EE LA Rk Kn il i s APl Ak e e SR B AL 3 R S L FPSO KRR &R
Direct  cur- JABIHE 0 AU R B T B A B e KA R
rent voltage Temporary WA, R HOE S e B R B [ M P E High requirements for storage condi-  Jacket, FPSO and moor-
gradient or periodicity  ZEAk, AT PEAL B A AR OR A, AT PEAE MG tions of inspection equipment, and the  ing chain system, subsea
kB A 5 A o G T A55R g workload of data post - processing is  production system, sub-
There is no restriction on the activity huge and cost highly marine pipeline
range. visibility and inspection object i-
dentification of ROV. There is no need
to contact the inspection object to ob-
tain the continuous or overall potential
value and trend change. It can evaluate
the cathodic protection status and the
service life of sacrificial anode with high
inspection efficiency
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Research Progress on Cathodic Protection and Potential Meas-
urement Technology of Underwater Oil and Gas Facilities

HUANG Mingquan'?,ZHU Zhihui"*,LIU Bin"*,LUAN Zhendong®"**’

(1. China Offshore Fugro GeoSolutions (Shenzhen) Co. , Ltd. , Shenzhen, Guangdong, 518067, China; 2. Guangdong Offshore Oil
and Gas Facility Inspection Engineering and Technology Research Center,Shenzhen, Guangdong,518067,China;3. Key Laboratory
of Marine Geology and Environment, Institute of Oceanology,CAS,Institute of Oceanology,Chinese Academy of Sciences, Qingd-
ao,Shandong,266071,China;4. Center for Ocean Mega-Science,Chinese Academy of Sciences,Qingdao,Shandong,266071,China;
5. University of Chinese Academy of Sciences.Beijing,100049,China)

Abstract: After the underwater facilities of offshore oil and gas fields are put into production,in addition to
coating protection,different cathodic protection technologies,such as sacrificial anode, ICCP (Impressed Cur-
rent Cathodic Protection) or a combination of them will be adopted for various types of steel structure under-
water facilities. The state of these anti-corrosion systems will affect the safety and service life of the underwa-
ter facilities. Through cathodic protection detection and assessment,the corrosion status of underwater facili-
ties can be evaluated in time,the anomalies can be found early and remedial measures can be taken as soon as
possible to ensure the long-term safe operation of the facilities. This article mainly expounds the basic princi-
ple of cathodic protection technology and the potential measurement technology of cathodic protection. The
application of cathodic protection in various types of underwater facilities, the comparison and application of
potential measurement technology are analyzed. The composition and application results of the Fugro Cathod-
ic Protection Monitoring System (FCPMS) are mainly introduced,and the application trends of cathodic pro-
tection technology and potential measurement technology in the future are discussed.

Key words: underwater facilities; cathodic protection; remote operated vehicle; potential measurement; field

gradient measurement
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