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Summary

One of the key topics surrounding the concept of “big data” is the availability of massive time-based or telemetry data.  With the availability of low cost capture and storage devices, it has now become possible to get very detailed data to be used for further analysis. The very high detail resolution concerns mainly time. Nowadays, time streaming data can be recorded from almost any device, calling for interpretation to know more about the underlying system or to predict future events with higher accuracy. 

This work focuses on smart energy data from the Irish Smart Energy Trials, where the electricity usage of circa 6000 households and businesses was monitored in time via meter IDs. The goal of the project was two-fold: on one side the definition of custom tailored contract offers and on the other side the prediction of future electricity usage and to shield the electricity companies from power shortage.

Now, the definition of 6000 (and many more in real life) customized contract offers is unrealistic. The goal then becomes to identify a few groups with some particular electricity behavior to make it worth it the tailoring of a customized contract offer. So, the first step in this project, after importing, cleaning and transforming the data, was the definition of a few measures to describe each meter ID in terms of electricity usage behavior. Such measures were then used to group the original 6000 meter IDs into a maximum of 30 clusters, each one including all those meter IDs that behave similarly in terms of electricity usage. The average time series of electricity usage values has been used as the prototype for each cluster.

As far as the second goal is concerned, the prediction of electricity consumption, a few options are available. The prediction could concern the total amount of energy usage; however, that might not be as accurate and might be too general to understand the underlying usage pattern. At the other end of the scale, the future energy usage could be predicted for each meter ID. This, though, might be overshooting the problem, because it uses an excessive computational effort to reach a very difficult interpretation of the final results. As a compromise, we could focus on predicting only the cluster prototype’s time series as partial values of the total electricity usage at some point in time. This last option together with an auto-regressive model was adopted; that is the past of the same time series was used to predict its future.

This project also offered a “big data” opportunity as a side effect. Indeed, the energy usage of 6000 meter IDs, sampled every half an hour for longer than a year, produced a considerable amount of data, whose processing has taken quite a long time even on a dedicated and powerful machine, especially during the first analysis steps before clustering. The first part of the analysis was then powered off using the big data engine available with KNIME. 

The analysis described in this paper uses both publicly available data and the open source KNIME platform to transform the massive quantity of data, cluster the time series, apply time series analysis, and then draw both predictive analytics, sensible big data processing, and business conclusions from the data. All examples are available for download from the www.knime.com website.
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