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High-Precision Electricity Demand Forecasting Method Using Weather Prediction Data and Deep Learning
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With the proliferation of renewable energy systems in Japan, which are affected by weather conditions, it has become necessary to make further
efforts to maintain the electricity supply and demand balance as well as the amount of electricity generated. As the profits of electricity retailers are
directly linked to the accuracy of demand prediction under the current electricity system, there is a strong requirement for highly precise forecasts
of electricity demand.

The Toshiba Group has developed a high-precision electricity demand forecasting method using numerical weather prediction data and deep
learning. This method provides customers with information on electricity demand through the following processes: (1) creation of meshed weather
prediction data for all areas of the country based on numerical prediction data distributed by the U.S. National Centers for Environmental Prediction
(NCEP), (2) feature extraction from a small amount of information by means of a sparse modeling method, and (3) reduction of prediction errors by
means of an ensemble learning method. The use of this method has achieved a reduction in prediction errors of approximately 1% in calculations
using the data of the targeted areas for the preceding day compared with the conventional forecasting methods. We are aiming to apply our new

method to electricity management systems for electricity retailers and virtual power plant (VPP) services.
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Examples of electricity demand forecasting contests

EEE % TR R FRfEE
Global Energy Fore- | . mase
; o BAFEE. fis 2012, 2014,
IEEE PES casting Competition o § !
(GEFCom) Ak - RAORER | 2017
EWEA Wind power EAREE | 2013, 2015
forecasting !
BRIFR FRIIR KB - ROFEE | 2014, 2015
HREAHD (%) | BABEFHIVTRE BLREE 2017
FREBAHD (BF), | KBAFEER TR KBTS 2019

JLEEES (4F) aVFAKN

IEEE PES : IEEE Power & Energy Society
EWEA : The European Wind Energy Association
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Outline of electricity demand forecasting method
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Examples of weather points selected by sparse modeling method
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Examples of temperature sensitivity curves learned by generalized additive model
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Comparison of hourly averaged forecast errors obtained by various
forecasting methods
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Comparison of annual averaged forecast errors obtained by various
forecasting methods
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