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Abstract 
With the introduction of smart metering programmes 

over the next few years, a vast amount of data will start 

accumulating globally, every day. Fine grained 

information of our daily electricity usage will soon be 

available to electricity companies and researchers alike. 

The analysis of such data could provide benefits to both 

consumers and electricity providers. This research aims 

to examine the potential for the classification of 

electricity consumers based on their consumption 

patterns. 

 

1. Introduction 
Smart meter installation is predicted to reach 100% of 

households in a number of EU countries including the 

Netherlands, Spain, Norway, France and Ireland by 2020 

[1]. Smart meters will replace the traditional electricity 

meters and will enable customers to get a more accurate 

view of their energy usage. This greater level of feedback 

will allow customers to alter their electricity usage 

patterns avoiding the more expensive peak times thus 

reducing their overall energy costs.  

The significant cost of smart meter installation will be 

recovered by electricity companies by offering new 

services to their customers. One such service will be time 

varying electricity pricing such as Time-of-use (TOU) 

rates and dynamic tariffs such as Real-time pricing 

(RTP) and Critical-peak pricing (CPP). TOU rates 

involve the use of a peak rate that is applied during the 

afternoon to late evening followed by an off-peak rate 

during the night time. Systems such as RTP and CPP 

react to wholesale electricity market prices resulting in 

very high rates at certain times and low, discounted rates 

at other times. Researchers claim that the successful 

introduction and acceptance of dynamic tariffs could be 

worth up to €53 billion to the EU [1].  

Smart meters will generate large volumes of data in 

the coming years. This data could provide electricity 

companies with an opportunity to gain new insights into 

customer consumption patterns and help reduce the 

overall cost of producing electricity. In our research, we 

are using cluster analysis methods to examine the 

potential for grouping electricity customers.    

 

2. Cluster Analysis 
Cluster Analysis or clustering, involves organising a 

set of data objects into a number of subsets or clusters, 

based on certain similarities. The aim is that objects 

within one cluster are very dissimilar to objects in 

another cluster. As class label information is not used 

cluster analysis is a form of unsupervised learning [2].  

In [3], Flath et al. developed a system to provide 

electricity suppliers with a highly detailed overview of 

their customers’ electricity usage. The researchers used 

the k-means algorithm and found a number of 

characteristic customer load profiles from German smart 

meter data.   

 

3. Methodology 
The data set used in this project is from the Smart 

Metering Electricity Customer Behaviour Trials which 

were carried out by the Commission for Energy 

Regulation in Ireland between 2009 and 2010 [4]. The 

trials involved the installation of smart meters in over 

5,000 Irish homes and businesses. The data set contains 

half hourly electricity readings from all of the smart 

meters during the trial period. There were also different 

tariffs applied to some groups during the trials to assess 

how consumers would react to changes in price over 

time.  

Prior to applying a clustering algorithm, the data must 

be sorted and preprocessed. Residential households are 

to be examined, therefore the data must first be sorted to 

exclude the readings from businesses. Similarly to [3] the 

data will also be sorted by time, weekdays will be 

examined separately to weekend days and seasonality 

will also be taken into account.  

Once the data is preprocessed a number of clustering 

algorithms will be applied to the data using WEKA, a 

commonly used and popular suite of machine learning 

software. WEKA has a number of built in clustering 

algorithms including the k-means algorithm and a 

hierarchical cluster algorithm.    

 

4. Future Work 
Initially the control group of the trials will be 

examined, this group of customers were not given any 

new tariff during the trial. Then the customers who 

received different tariffs will be examined to assess the 

impact of dynamic pricing on electricity usage. The 

performance of each clustering method will also be 

assessed and recommendations made. 
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