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Work Package Structure



Work Package Tasks Timeline
Tasks Quarter 1 2 3 4 5 6 7 8 9 10 11 12

WP1: Concept optimisation

Experimental and numerical hydrodynamic analysis

Geometric Optimisation

Power Take-Off Design

WP2: Survivability, Reliability and Optimised Control of Devices in the Marine Environment

Smart sensor and data acquisition system

Intelligent condition monitoring

Predictive maintenance

Optimised control strategy

WP3: Sea state forecasting and resource evaluation

Resource characterisation

WEC efficiency calculations in wave tanks

Array effects

WP4 – Validation and Cost of Energy

Validation and demonstration of development

Array deployment

Levelised Cost of Energy



Tasks, Management
Tasks 1 2 3 4 5 6 7 8 9 10 11 12

Determined hydrodynamic characteristics

Validation of numerical model/s

Advanced optimisation of geometry

Manufacturing of final model

PTO design incorporation and model

Established data acquisition framework

Established condition monitoring method

Predictive maintenance methods

Optimised control method

Machine learning model for wave evaluation from satellite images

Model for the calculation of the efficiency of the device in tank tests

Determination of array effects from tank tests

Numerical data to validate development

Experimental data to validate development

Levelised cost of energy and potential

Array deployment potential

Project Management 1 2 3 4 5 6 7 8 9 10 11 12
Progress Meetings Twice monthly

Group face-to-face meetings Quarterly

Advisory Board meetings

Workshops



Paper 1: Code comparisons

1) WAMIT (commercial): Wave Analysis MIT
2) Nemoh (open source, released by ECN, France)
3) HAMS (open source, Released by Dr. Yingyi Liu): 

Hydrodynamic Analysis of Marine Structures

Truncated cylinder
Truncated cylinder
+heave plate TALOS I

Truncated cylinder



Paper 1: Code comparisons…

Incomplete cylinder

Cylinder with an 
overlap



Paper 1: Code comparisons, Status

• Revision has been submitted to Ocean Engineering for publication

• Following the suggestion from a reviewer, we are making the mesh 
files (used in the research) to public access for those who may be 
interested in the hydrodynamic analysis of marine structures.



Paper 2: Time-domain implementation

• Apply the open source ‘HAMS’ for the hydrodynamic analysis of 
TALOS, with the concentrations on the coupled motion modes

• Comparisons of the transformation from frequency domain and 
time domain (WAMIT vs. HAMS)

• the implementation of the time domain model of multiple motion 
modes, including:
✓Approximations of impulse functions
✓Approximation of the memory effects
✓The implementation and solution of the time-domain equation

• Provision of a method for checking the time-domain analysis

The manuscript (Paper 2) has been submitted to Ocean Engineering 
for publication



Paper 3: Implementation of TALOS WEC, ongoing work
Equations for hull motion

2-body system:
Hull + Ball

Equations for ball motion



1st Workshop



Advisory Board Meeting, 25/10/2021



NHP-WEC Website

EPSRC NHP-WEC project: A TALOS and SmartWave Project (lancs.ac.uk)

http://wp.lancs.ac.uk/nhp-wec/
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