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D1: Control of ORE farms
D2: Smart Sensor System Use

D3: Drive Train Design
D4: Power Electronic Conversion



 Core research and flexible funding projects

D2: Smart Sensor System Use

D2: Identify, evaluate 
and validate sensor 
technologies, data 
transmission, 
integration and 
interpretation systems 
to support improved 
control and 
management.



 A hybrid and scalable digital twin for intelligent direct drive powertrain condition monitoring

D3: Drive Train Design

D3: Conception, 
design and 
validation of 
novel drive 
trains for ORE 
devices including 
hydraulic drive 
and direct drive 
generators.



 Enhancing control capability of ORE systems for stress management and grid support

D4: Power Electronic Conversion

D4: Improving the 
power electronic 
converter in order 
to improve the 
system reliability 
and performance.



• Wide-Bandgap-Enabled Dynamic Braking System for Grid Integration of Offshore Wind Farms. Saeed Jahdi, University of 
Bristol

• Structural health monitoring for wind turbine blades via graphene self-sensing adhesive layer joining fibre-reinforced 
plastics. Maozhou Meng, University of Plymouth

• Aeroelastic Modelling and Predictive Control of a 20-MW Offshore Wind Turbine. Yinan Wang, University of Warwick
• Innovative and cross-disciplinary wave energy research, aiming to develop a revolutionary Smart Control Algorithm (SCA). 

Saishai Dai, University of Strathclyde
• Innovative and cross-disciplinary wave energy research, aiming to develop a revolutionary Smart Control Algorithm (SCA). 

Ian Laird, University of Bristol
• Upgrade of Power_electronic Grid Emulator to Multi-Channel System and High Current Continuous Power Semiconductor 

Testor. Paul Judge, University of Edinburgh
• An investigation on the effect of early age cycling on grouted connections for offshore renewable energy support 

structures: a pilot study. Nikolaos Tziavos, Aston University
• Intelligent Fault-Tolerant Control of Offshore Wind Turbines via Deep Reinforcement Learning. Hongyang Dong, Warwick 

university & Shuyue Li, University of Hull
• Fibre Optic Sensors For Dynamic Cable Condition Monitoring In Floating Offshore Wind Turbines. Kaushal Bhavasar, 

University of Hull

Theme D: Early Career Researcher Projects (£5k)



Spatiotemporal wind field prediction based 
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 Background

Spatiotemporal wind field prediction based on physics-informed deep learning and LIDAR measurements 

Offshore wind farm Horns Rev, Denmark (Photo: Christian Steiness).

• Spatiotemporal wind farm flow field
 Freestream atmospheric boundary layer (ABL) flows
 Wind turbine wakes

(c) Wind turbine wake simulations



 Spatiotemporal wind field prediction based on physics-informed deep learning

 A deep learning method: wind prediction based on limited LIDAR data +
high-fidelity flow model for the first time.

 Prediction of the full 3D dynamic wind field based on real-time measurements for the first 
time.

 Perspective: wind turbine monitoring and control; wind resource assessment; load/power 
forecasting.

Spatiotemporal wind field prediction based on physics-informed deep learning and LIDAR measurements

J Zhang, X Zhao, Three-dimensional spatiotemporal wind field reconstruction based on physics-informed deep 
learning, Applied Energy 288, 2021.



Smart Distributed Sensors for ORE applications

Smart 
Distributed 

Sensors

In-flow field 
character-

isation

Defect 
detection

Manufacturing 
process 

monitoring

Control 
including fault 

tolerant 
control

Target devices
Wind and tidal turbine blades
Cables
Sensing challenges
Large, flexible structures
Complex loadings
Multiple devices 
Harsh operating conditions



Fibre optic sensor system for in-flow load monitoring of tidal turbine

Position # 1 2 3 4 5 6



Theme D: Sensing, control and electro-mechanics

Flex-fund projects
Smart piezoelectric metamaterials for partial discharge monitoring

Dr Rolan Mansour, University of Strathclyde

Flow measurement for accurate tidal turbine design
Dr Anna Young, University of Bath

A hybrid and scalable digital twin for intelligent direct drive powertrain condition 
monitoring 

Professor Alasdair McDonald, University of Edinburgh

Enhancing Control Capability of ORE Systems for Stress Management and Grid Support
Professor Li Ran, University of Warwick

Panel Discussion
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