The Korean Journal of Applied Statistics (2020) DOT: https://doi.org/10.5351 /KJAS.2020.36.6.791
33(6), 791-804

Time series clustering for AMI data in household smart grid
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Abstract

Residential electricity consumption can be predicted more accurately by utilizing the realtime household electricity
consumption reference that can be collected by the AMI as the ICT developed under the smart grid circumstance.
This paper studied the model that predicts residential power load using the ARIMA, TBATS, NNAR model based
on the data of hour unit amount of household electricity consumption, and unlike forecasting the consumption of
the whole households at once, it computed the anticipated amount of the electricity consumption by aggregating
the predictive value of each established model of cluster that was collected by the households which show the
similiar load profile. Especially, as the typical time series data, the electricity consumption data chose the clustering
analysis method that is appropriate to the time series data. Therefore, Dynamic Time Warping and Periodogram
based method is used in this paper. By the result, forecasting the residential elecrtricity consumption by clustering
the similiar household showed better performance than forecasting at once and in summertime, NNAR model
performed best, and in wintertime, it was TBATS model. Lastly, clustering method showed most improvements in
forecasting capability when the DTW method that was manifested the difference between the patterns of each

cluster was used.
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Figure 2.1. Multi-layer neural network.
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Figure 3.1. 968 household electric usage in summer.
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Figure 3.2. 973 household electric usage in winter.
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Table 4.1. Result of summer data cluster of forecasting accuracy by MAPE

Clustering Method
MAPE(%) Non DTW Periodogram
ARIMA 16.228 14.358 10.839
NNAR 4.811 3.288 3.421
TBATS 5.099 3.669 3.889

Table 4.2. Result of winter data cluster of forecasting accuracy by MAPE

MAPE(%) Clustering Method .
Non DTW Periodogram
ARIMA 11.523 7.612 8.507
NNAR 8.445 6.199 6.604
TBATS 9.133 5.890 6.502
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