
Scope:
RLC modelling of plug-in terminations and pluggable joints of HV submarine XLPE cables. Deliverables: Equivalent R, L, C
parameters, and a MATLAB software module to be connected to the available cable systemmodel.

Problem definition:
In submarine HV XLPE cable systems, plug-in terminations and pluggable joints are critical components for voltage-stress
control and impedance continuity. This project aims to develop a parametric RLC equivalent model of plug-in terminations
and pluggable joints, implemented in MATLAB.
The model will generate frequency- and time-domain responses that will be integrated into a larger full-cable model.
Ultimately, the developed model will be combined with other cable-system elements (e.g., F-type terminations,
termination boxes, etc.) to form a unified RLC model. This integrated model will be used to study fault detection and
localisation in submarine cables, a frequent and highly costly challenge in offshore cable projects, as well as in the oil and
gas sector and offshore wind farms. In addition, the model allows investigation of the influence of thermal variations on the
frequency response.

Methodology:
Equivalent circuit models of plug-in terminations and pluggable joints will be developed by extracting the RLC parameters
from the geometry and material data. The first step is to create the model in CAD and transfer it to COMSOL in order to
obtain the RLC parameters. These models will then be implemented in MATLAB, where both frequency-domain and
time-domain simulations will be carried out to evaluate the influence of this equipment on the fault localisation process.
The simulation results will subsequently be validated through experimental tests conducted as part of a separate project.

Research Objectives:
1. Develop an RLC equivalent model of plug-in terminations and pluggable joints by first implementing algorithms to

derive the RLC parameters from geometry and material data.
2. Develop a modular software framework that can be used in larger cable models.
3. Simulate the frequency response (from Hz to MHz) for varying quantities and locations of joints and terminations.
4. Potentially simulate and evaluate the effect of water ingress into the termination and joint.
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