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Comprehensive health status assessment of submarine cables
with online monitoring data

Li Qian' Su Tianci' Hu Yiru®> Zhang An’an' Lin Yu' Yuan Haiyun'
(1. School of Electrical Engineering and Information, Southwest Petroleum University, Chengdu 610500, China;
2. CNOOC Research Institute Co. Ltd, Beijing 100028, China)

Abstract : The operating status of submarine cables directly affects the safety and reliability of offshore engineering. It is of significance to
timely and effectively obtain the health status of submarine cables. Due to the complex structure and operating environment of submarine
cables, it is difficult to accurately obtain the health status of submarine cables. Therefore, a comprehensive health status assessment
method of submarine cables with online monitoring data is proposed. Firstly, following technical guidelines of cable status evaluation, an
index system suitable for submarine cable comprehensive health status evaluation is constructed by integrating static data, such as patrol
inspection and testing data and dynamic data from online monitoring. Secondly, a set of reasonable and evidence-based evaluation
criteria is formed based on the characteristics of online monitoring status of submarine cable and evaluation standards from cable
guidelines. Then, on the basis of the above, a multi-state fusion based status evaluation model is established, which can evaluate the
overall submarine cable as well as its components hierarchically to obtain its health status. Further leveraging fuzzy theory, a
comprehensive health status of the submarine cable can be obtained. Finally, the feasibility and effectiveness of the proposed method is
verified by applying on submarine cables in a practical offshore oil and gas project.
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Fig. 1 Submarine cable condition evaluation index system
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Fig.2 Diagram of components of submarine cable
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Table 2 Evaluation standard for on-line

monitoring of submarine cables
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Fig. 3 Hierarchical status assessment process
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Fig. 4 Defect status quantity information for the first evaluation cycle
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Fig.5 Defect status quantity information for the second evaluation cycle
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Table 4 Information sheet of electrical parameters for two
evaluation cycles of submarine cables
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Table 5 Health status of all components and the

whole of the submarine cable
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Table 6 Health status of all components and the

whole of the submarine cable
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Fig. 6 Change trend chart of two status evaluation scores
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Table A2 Expert weighting coefficient questionnaire
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Table A3 The weight coefficient ratio of each component
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Table AS The relation and semantic description of status
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