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Project description:  

Smart Grid is the emerging next-generation power grid concept that uses two-
way flows of electricity and information to create a widely distributed automated 
energy delivery network. The key goal of SG is to transform the grid to greener 
and improve the delivery of power by shifting to sustainable technologies such 
as distributed generation and microgrids. More recently, SGs have rapidly 
evolved to incorporate sophisticated sensors, domestic power micro-
generators, and IT infrastructures. However, traditional algorithms e.g., power 
flow algorithms, demand forecasting algorithms etc. used in SGs often struggle 
with the complexity and dynamism of modern energy networks. To address 
these challenges, DevOps practices can play a significant role in streamlining 
and automating the development and deployment processes, particularly in 
real-time data analysis, predictive maintenance, and adaptive energy 
management. In this context, this Ph.D. project will explore the integration of 
advanced automation techniques and machine learning (ML) algorithms into 
Smart Grid systems. The focus will be on developing ML-based algorithms to 



optimise energy storage, improve micro-generator efficiency, and enhance 
communication between grid components. Additionally, DevOps practices to 
automate source-code management, software development, and IoT 
orchestration within SGs can be explored as well. By leveraging DevOps 
principles, the aim is to create a robust framework for continuous integration 
and deployment, ensuring that updates are seamlessly incorporated into the 
SG infrastructure, thus improving overall system efficiency and reliability. 

 
The effectiveness of the proposed framework will be tested using simulation 
environments and real-world SG data. Experiments will be conducted to 
compare the performance of the new automation techniques against existing 
state-of-the-art methods, focusing on key metrics such as energy efficiency, 
fault tolerance, and system responsiveness. Prospective applicants are 
encouraged to contact the Supervisor to discuss their interest in this cutting-
edge research at the intersection of Smart Grids, automation, and machine 
learning. 
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Candidate characteristics 
 
Education:  

A first-class honours degree, or a distinction at master level, or equivalent 
achievements in computer science 

 
Subject knowledge: 

Software engineering, ML, Computer programming 
 
 
 
 
 



Essential attributes: 
• Experience in fundamental software engineering 
• Competent in one (or some) programming languages 
• Knowledge of Smart Grid network and DevOps 
• Good written and oral communication skills 
• Strong motivation, with evidence of independent research skills relevant to the 

project 
• Good time management  

 
 
 
 


