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Smart Grid and Data Science

This module focuses on the role of digital technologies and data science applications in the 
future power grids. It will educate students on upcoming opportunities and challenges for 
developing digitalised power systems from a techno-economic-socio perspective. The module 
will introduce the foundations for data science in energy systems and emphasise the 
efficiency of asset utilisation to establish the case for smart grids. It also covers the cyber 
security and privacy concerns associated with the deep digitalisation of power systems.

Available as a standalone module/ short course?

Incl. seminars, tutorials, problem classes.

Incl. project supervision, fieldwork, external visits.

Incl. wider reading/ practice, follow-up work, completion of assessments, revisions.

Incl. work-based learning and study that occurs overseas.
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ELEC70044

Department of Electrical and Electronic Engineering
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On successfully completing this module, you will be able to:
• Assess the role of digital technologies and data science applications in facilitating a cost-
effective transition to a zero-carbon energy system
• Evaluate the difference between preventive and corrective control                                                                    
• Apply advanced approaches in the scheduling of flexible demand                                                                     
• Apply big data analytics in smart grids
• Construct and evaluate basic reliability models and metrics
• Use Monte Carlo risk computations
• Formulate a basic cyber attack and defence mechanism
• Economic challenges of reliable operation of low carbon electricity systems; 
• Bulk and distributed storage, demand side response, flexible generation, smart network 
technologies; 
• Preventive and corrective control of the electricity network; 
• Design of distribution and transmission networks under uncertainty; 
• Data science applications in smart grids;
• Cybersecurity in smart grids;                                                                                                                              
• Privacy and Data Sharing in power grids;
• Reliability and risk modelling and analysis for distribution networks; 
• Monte Carlo sampling for risk analysis; 

The module will be delivered primarily through 10 in-person lectures introducing the key 
concepts and methods, supported by a variety of delivery methods combining traditional and 
online. The content is presented via a combination of slides, whiteboard and visualiser. 
Learning will be reinforced through three lab sessions.

This module presents opportunities for both formative and summative assessment.  
You will be formatively assessed through practical sessions with additional opportunities to 
self-assess your learning via example exercises. 
You will be summatively assessed by a written closed-book examination at the end of the 
module and a written coursework report. 

You will receive feedback on examinations in the form of an examination feedback report on 
the performance of the entire cohort.
You will receive individual written feedback on your coursework report 
You will receive feedback on your performance whilst undertaking practical exercises, during 
which you will also receive instruction on the correct solution to the problems.            
Further individual feedback will be available to you on request via this module’s online 
feedback forum, through staff office hours and discussions with tutors.

N/A
N/A
N/A
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Assessment details
Pass mark 

Grading method Numeric

Assessments

Assessment type Assessment description Weighting
Pass 
mark

Must 
pass?

Examination Close-book written examination 75% 50% N
Coursework A written report assessment 25% 50% N

100%

50%


