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Presentation and Issue
Can we predict for daily and hourly horizon the
global solar irradiation of a site for which there are
a lot of data available and use these results to
predict the PV power grid performance of another
site where data are not available?

There are two approaches that allow quantifying solar radiation: the “physical modeling” based on
physical process occurring in the atmosphere and influencing solar radiation, and the “statistic solar
climatology” mainly based on time series analysis
measured data ; VC=0,539
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We use the extraterrestrial
global horizontal irradiance as
stationarization setting and a
connexionist modeling called
Artificial Neural Network (ANN)
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We have chosen to combine
these two methods to improve
the quality of prediction
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clearness index, with mobil average and periodic
coefficients ; VC=0,323
detrended data (no unit)

We tried to answer to this question
with sites located on the island of
Corsica (France). The island is
characterized by a Mediterranean
climate and a hilly terrain. The official
meteorological network is very poor:
only three sites being about 50 km
apart are enable measurements by
hourly and daily step: Ajaccio
(41°55’N and 8°48’E), Bastia (42°33’N,
9°29’E) and Corte (42°30’N, 9°15’E
average altitude of 486 meters)
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Neural network architecture and design
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Schematic representation of the
ANN used in this study called MultiLayer Perceptron (MLP)
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Application of the relocation for global horizontal radiation

Daily
D+1

Three models of prediction: in the case A, we use the
MLP trained with data from Ajaccio (16 years from
1972 to 1987). In the case B, we use the MLP trained
with data from the selected place. We have 5 years of
data in Corte (from 2002 to 2006) and also 5 years in
Bastia (from 1991 to 1995). And in the case C, we use
a “naïve” prediction method based on the persistence.
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Application of the relocation for a tilted PV process (one step prediction)
A frontage PV system has been installed recently in our
laboratory (Ajaccio). It has a nominal power of 6.525
kW composed by respectively 1.8 kW and 4.725 kW
amorphous and mono-crystal PV modules built in 6
independent power subsystems. PV power hourly
predictions from ANN methodology described in this
paper have been computed from one of this whole PV
plant on a frontage side exposed to the south (azimuth
null) and tilted at 80°. The ANN previously designed
has been used to predict the energy produced by the
PV plant of our laboratory. Its distance is about 10 km
from the place where we obtained the data.

We get errors very suitable (nRMSE=27.9%, RMSE=99 Wh) compared to
those obtained with the persistence (nRMSE=42.2%, RMSE=149.7 Wh).
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