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Objectives
Main Objectives:
Develop a new numerical modelling suite (WavE-Suite) equipped with 

advanced machine leaning algorithms by coupling five individual 
numerical models that are suitable for physics of different scales and 
nature, supported by dedicated databases.
Realise that WavE-Suite has the ability to deal with irregular waves 

together with current and to simultaneously capture both large and 
small-scale physics. 
Validate the WavE-Suite by bespoke experiments and sea trial data.
Demonstrate WavE-Suite to be able to identify the survival conditions 

and quantify extreme loads and motions of WECs



WP1: MMS modelling software for analysing survivability of WECs
WP2: ML Algorithms for estimating turbulent effects on WECs 
WP3: Databases and repository for WECs in high sea states 
WP4: Tailored model tests on WECs in survival conditions 
WP5: Validation of WavE-Suite and characterisation of survivability

Workpackages



Work Plan

• Last for 36 months
• Clear defined milestones 

for each WP, 
corresponding to 
deliverables

• Project meeting and/or 
workshops every 6 
months;

• Project partners play 
important role;

• Advice and suggestions 
from all advisory board 
members are welcome



WP1: MMS modelling software for analysing survivability of WECs
Develop the unified one-phase model for wave-WEC interaction 
(UnifWSI)

UnifWSI – phase 1
Coupling the QALE-FEM (potential model) with single-phase FEM 

based NS model
Splitting the viscous force through the Projection-based method 

(fractional step method)
No need to exchange data between solvers
No need to decompose the computational domain



WP1: MMS modelling software for analysing survivability of WECs
Preliminary results  - model the interaction between focusing waves and 
floating body  

Suspicious high-frequency oscillation supressed in the UnifWSI modelling



WP2: ML Algorithms for estimating turbulent effects on WECs 

Methodology for learning turbulent viscosity
Two-step PC-based adversarial 
autoencoder (PC-AAE)

Using the input of the unstructured 
mesh points to achieve first model 
reduction.

Through the PC-AAE, obtain a latent 
space representation of the full PC field 
(second model reduction)

Ensuring that the latent space matches a 
normal distribution by AAE

Compression of data in Encoder



WP2: ML Algorithms for estimating turbulent effects on WECs 

Preliminary results for compression method

PC-AAE compression method developed.

Comparison of viscosity fields obtained by the 
compression method and original data

Left image: using only 8 dimensions 
Right image:  the initial ~800k points

Better representation of data with more 
compression dimensions.



WP3: Databases and repository for WECs in high sea states 

Start to generate database in the following 
cases

1) Regular wave interaction with a point 
absorber

2) NewWave interaction with a point 
absorber

3) Turbulence structures under breaking
waves

Kinematic viscosity



Summary

• Three months after the start;

• Some progress in WP 1, 2 and 3, following the work plan

• WP1 developed Phase 1 UnifWSI 

• WP2 developed PC-AAE compression method for dealing 
data efficiently.  

• WP3 Generated initial results  for one WECs and for 
breaking waves
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