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PCA/LSTM-Based Submarine Cable Fault Location Approach for Seafloor

Observatory Network Power Systems

GENG Kun , LYU Feng
Tongji University, School of Ocean and Earth Science, Shanghai, 200092, China

Abstract: The submarine cables of seafloor observatory networks are prone to insulation failure. Since the cables
operate in extreme subsea environments, achieving high—precision cable fault location is critical to reducing the
maintenance costs. Based on the real—time electrical measurement parameters collected by the power monitoring
system of submarine observatory networks, the Principal Components Analysis (PCA) and Long Short-Term Memory
(LSTM) network is used in the submarine cable high—impedance fault location method proposed in this paper.
The PCA is used for data dimensionality reduction, and then the processed data is put into the LSTM network for
training. The LSTM network is applied to capture the time characteristics of multi —source data, mining the
correspondence between cable fault characteristics and electrical system parameters to achieve accurate location
of submarine cable faults. On the prototype system of the East China Sea seafloor observatories, the proposed
approach is verified by K—fold Cross Validation (K-CV), and the experiments prove that the accuracy rate is
about 91% and the fault location error is about 0.4 km.

Key words:seafloor observatory networks; power system; fault location; long short —term memory; principal

component analysis





