
Data Science in the Energy Sector 

 
Alan Turing Institute scoping workshop 

28 January 2016 

 

Clym Stock-Williams 

Team Leader, Data Science 



Intended Coverage 

 

1. Who we are! 

 

 

2. What does Data Science look like in the Energy Sector? 

 

 

3. Two Optimisation Problems 

 

 

4. Two Machine Learning Problems 

 

 

2 



Who is “Uniper”? 

 

 

 

 

 44,000 employees 

 Customer service business 

 Decentralised 

 Clean generation 

 

 4GW renewables (wind & solar) 

 33M retail customers 

 1M km distribution networks 

 

 

 

 

 14,000 employees 

 Commodity business 

 Global 

 Conventional generation 

 

 41GW coal, gas & hydro 

 ~58bn€ energy trading 

 29 Mt coal 

 49 bcm gas 
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And where does Data Science fit in?  

 Organisation of 1,600 engineers and scientists 

 

 Department of 21 data scientists and software engineers 

 Almost all have a background in the power industry 

 Based in Nottingham, UK and Düsseldorf, Germany 

 

 We do three main things: 

1. Answer questions about the cause or consequence of an event 

2. Advise on decision making and system improvements 

3. Build tools to provide visual and quantitative information 

 

 Using optimisation, machine learning, statistical data analysis and physics-

based modelling. 
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Paradox 1 

It is more important to have a 

great representation than a 

great algorithm 

 

BUT 

 

No single algorithm  

solves all problems 
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“Far better an approximate 

answer to the right question,  

than an exact answer to the 

wrong question”  

 

John Tukey 
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Paradox 2 

Simple, transparent algorithms are 

better accepted than complex ones 

 

BUT 

 

Engineers and managers are more 

easily won over by great results 

than great explanations 
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“The purpose of models is 

not to fit the data but to 

sharpen the questions”  

 

Samuel Karlin 
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Optimisation Example 1:  

 A ‘Solved’ Problem 

 What is the Wind Farm layout with the lowest Cost of Energy? 
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Optimisation Example 2:  

 An ‘Unsolved’ Problem 

 How do you schedule maintenance resources for a whole portfolio of assets? 

 

 Equipment stocks 

 Labour contracts 

 Scheduling of works, given “condition monitoring” and predictive failure 

modelling. 

 Allocation of annual maintenance budgets, given risk profile and power 

prices. 

 

 Optimisation under uncertainty.   

 But are the uncertainties quantified or quantifiable? 

 How important are each of the variables to the final answer? 

 How important are each of the variables to the teams involved?! 
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Machine Learning Example 1:  

 A ‘Solved’ Problem 

 Can energy theft be detected from distribution grid data? 

 

 Worldwide, energy theft costs $200bn 

 In Europe, particularly problematic in Eastern European countries. 

 

 Have data on network state and maintenance records, consumption and 

disconnections, house size, ….. 

 Importantly, have records of theft and non-theft cases. 

 

 Random forest approach has >20% detection accuracy with minimal false 

positives. 
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Machine Learning Example 2:  

 An ‘Unsolved’ Problem 

 Can the appliances in use inside a home be inferred from smart meter data? 

 

 “Disaggregation” 

 Data at <10 second intervals 

 High signal-to-noise ratio? 

 

 

 Deep learning sounds great, but  

 it doesn’t work very well (yet) 

 

 

 

 Can this be solved before IoT sub-metering obsoletes it? 
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Summary 

 Uniper is not a completely new energy company. We have an established 

base of European fossil fuel assets… 

 … and a substantial engineering consultancy... 

 …with a good size data science and software engineering team 

 

 The energy sector has a huge number of problems requiring data science 

 

 Many parts of the energy sector, without big data, have not yet woken up to 

the power of data science 

 

 Therefore there is a lot of need for researchers from academia and industry 

to work together, when they can share a mindset 
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Thank you.  Questions? 

 
Clym.StockWilliams@uniper.energy 

 

“Torture the data 

and it will  

confess to anything”  

Ronald Coase 


