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Many photovoltaic (PV) systems have been installed in Japan after the introduction of the Feed-in-Tariff. For
an energy management of electric power systems included many PV systems, the forecast of the PV power
production are useful technology.
Recently numerical weather predictions have been applied to forecast the PV power production while the
forecasted values invariably have forecast errors for each modeling system. So, we must use the forecast data
considering its error.
In this study, we attempted to estimate confidence intervals for hourly forecasts of global horizontal irradiance (GHI) values obtained from a mesoscale model (MSM) de-veloped by the Japan Meteorological Agency.
In the recent study, we found that the forecasted values of the GHI of the MSM have two systematical forecast
errors; the first is that forecast values of the GHI are depended on the clearness indices, which are defined as the
GHI values divided by the extraterrestrial solar irradiance. The second is that forecast errors have the seasonal
variations; the overestimation of the GHI forecasts is found in winter while the underestimation of those is found
in summer.
The information of the errors of the hourly GHI forecasts, that is, confidence intervals of the forecasts, is
of great significance for planning the energy management included a lot of PV systems by an electric company. On
the PV systems, confidence intervals of the GHI forecasts are required for a pinpoint area or for a relatively large
area control-ling the power system. For the relatively large area, a spatial-smoothing method of the GHI values is
performed for both the observations and forecasts. The spatial-smoothing method caused the decline of confidence
intervals of the hourly GHI forecasts on an extreme event of the GHI forecast (a case of large forecast error) over
the relatively large area of the Tokyo electric company (approximately 68 % than for a pinpoint forecast). For
more credible estimation of the confidence intervals, it is required to consider the location of the installed PV
systems or its capacity over the region.

