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Abstract

Operating an Energy Storage System (ESS) requires scheduling the charging and discharging times.
For effective scheduling of photovoltaic (PV)-coupled ESS, it is necessary to forecast PV power
generation in advance and use the forecasts for charge - discharge decision-making. However, accurate PV
power forecasting is challenging because PV output varies substantially with meteorological conditions and
changes in solar position. In this study, we propose a LightGBM-based multi-class classification model
that predicts PV generation levels using weather forecasts and historical generation data. The proposed
model outputs three generation-level categories —low, medium, and high—normalized by installed capacity.
The model is trained and evaluated using data collected from 32 PV facilities installed on Jeju Island.
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Fig. 1. The proposed model and the ESS scheduler
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Table 1. The proposed LightGBM Model parameters
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Table 2. Final input features of the proposed model
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Table 3. Overall performances of the model
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