
Development of a Digital Twin for Tidal 

Turbines
Introduction
In order for marine energy to become cost competitive, 

demonstrably high reliability of key components is 

essential for both iterative design improvement and 

maintenance strategy optimisation. However, 

uncertainties around environmental conditions and the 

questionable applicability of surrogate data result in 

typically inaccurate predictions [1]. This poster presents 

an approach to reduce the uncertainty in reliability 

prediction via the development of a Digital Twin.
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The Digital Twin Approach
Digital Twins are virtual models of physical assets that 

have a connection that is established via real time data. 

The concept has been around in the manufacturing 

industry for the past decade or so and is now becoming 

part of the asset management and optimisation 

landscape for wind turbines. Reliability prediction is a 

novel application. 

The approach taken can be broadly summarised in 5 

stages. Stage 1 characterises the inflow conditions at 

the tidal site (e.g. depth profiles, turbulence, wave 

climate), Stage 2 calibrates an Blade Element 

Momentum Theory model of the turbine using sensor 

data, Stage 3 translates the modelled signals into 

reliability indicators for each component, Stage 4 

approximates the life usage to generate a reliability PDF 

and Stage 5 updates the reliability distribution with 

sensor data.

A case study is now demonstrated for the pitch system 

rolling element bearing at the blade root.

Case Study: Pitch System
Many studies have found Pitch systems (PS) to be high 

risk components [2]. The bearing is a key part of the 

(PS). What follows is a visual guide to the Digital Twin 

approach as applied to a Horizontal Axis Tidal Turbine 

PS bearing.
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