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Abstract:

Clustering algorithms are typically used for the categorization of the electrical demand. The application of the
clustering algorithms is incorporated in a structured approach that includes a pre-clustering phase, the execution
of the clustering algorithm, and a post-clustering phase. The pre-clustering phase contains various activities
dedicated to the definition of the macro-categories of users, the choice of the representative days, the bad data
detection and cleaning, and the choice of the features to be used for clustering, with the corresponding
normalization aspects. The choice of the clustering algorithm is a key point that depends on the purpose of
clustering (creating uniform groups, or identifying outliers). The post-clustering phase forms the final groups of
users and the load profiles associated to these groups, while clustering validity assessment techniques can be
applied to check the effectiveness of the clustering results.

The presentation provides a discussion on the main points of the whole structured approach indicated above. A
specific focus is set on the role of the expert of the electricity domain in selecting appropriate features, choosing
an effective method for clustering analysis, and interpreting the clustering results. A significant point is the
different treatment needed for handling residential and non-residential users. For individual residential users,
there is a strong dependence of the power curves of the residential demand on many unpredictable aspects linked
to the consumers’ lifestyle. Because of that, the use of classical metrics such as the Euclidean distance in the
clustering algorithms could be ineffective. For non-residential users, the grouping based on the load curves is not
connected with the categorization of the activities based on the type of activity. The use of clustering algorithms
is then essential to obtain a categorization of the users based on the shape of the electrical demand patterns.
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