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PROJECT DESCRIPTION 
The volatile and uncertain nature of wind energy resources cause challenges to the management of wind 
farms. For the efficient management of Wind Farms, the optimal level of functioning and reliability to the 
produced power needs to be ensured. For such capabilities, real-time monitoring, online forecasting, 
real-time prediction mechanisms, autonomous fault detection and correction mechanisms should be 
present. In this context digital twins appear to be the most feasible approach. Here, a digital twin is 
defined by the virtual mirror of a physical object/process/system, which is in real-time. There resides a 
bi-directional communication-based relationship between the digital twin and the physical entity. 
Additionally, any entity might have a linkage between them in the physical environment, which brings 
the need to model that in the digital twin. Modeling the relationships/interactions between the physical 
entities can increase the fidelity of the digital twin and improve the success of the service layer 
applications.  

With these aforementioned motivations, during this PhD study, the candidate will develop a 3 layered 
digital twin (Physical Layer, Digital Twin Layer, and Service Layer) to enable an online and real-time wind 
farm management. As a proof of concept, new digital twin-enabled data model using Graph Databases  
for wind turbine twins will be designed, to achieve a high-fidelity and efficiency. In a nutshell, Graph 
Databases are databases storing wind farm data in a graph form while prioritizing relationships. Its 
unique way of handling relationships reduces the cost of complex querying. Consequently, Graph 
Databases of this PhD study will offer a DT enabled data modeling that is able to support online services 
of DT and create what-if scenarios. 

Perspective applicants are encouraged to contact the Supervisor before submitting their applications. 

Applications should make it clear the project you are applying for and the name of the supervisors. 

Academic qualifications 
A first degree (at least a 2.1) ideally in Electrical and Computer Engineering with a good fundamental 
knowledge of  Energy Management, Renewable Energy, Simulation tools like Ansys, Anylogic, Matworks 
Simulink, Labview and programming languages like Python or R. 

English language requirement 
IELTS score must be at least 6.5 (with not less than 6.0 in each of the four components). Other, 
equivalent qualifications will be accepted.  Full details of the University’s policy are available online. 

Essential attributes: 

• Experience of fundamental Software Enginering

• Competent in Algoritmic Design, Machine Learning and Database Systems

• Knowledge of Simulation Environments, Data Management, Renewable Energy

• Good written and oral communication skills

• Strong motivation, with evidence of independent research skills relevant to the project

• Good time management

Desirable attributes: 
Real-Time Software Services, API management, IoT 

https://www.napier.ac.uk/research-and-innovation/research-degrees/application-process
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Enquiries For informal enquiries about this PhD project, please contact Prof. Berk 
Canberk, b.canberk@napier.ac.uk 
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