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Abstract:
Accurate photovoltaic (PV) production forecasting is necessary for the optimal integration of
this technology into existing power systems and is important for both grid and plant
operators. In this sense, PV production forecasting enhancements are essential in order to
ensure grid stability, improve the advancement of energy commercialization for selling onto
the next day market and control the dispatchability of the electric system.
In general, forecasting approaches utilized to forecast the power produced by grid-connected
PV systems, focus on parametric and non-parametric models. In particular, parametric
models require precise and detailed information about the characteristics and behaviour of
each relevant component of the PV system. Given the limitations of parametric modelling
approaches, data-driven models that capture the behaviour of the system from a historical
time series of inputs and outputs are gaining ground in the field of PV production forecasting.
Such PV production forecasting models use only historical data of meteorological variables
and power measurements and therefore the forecasting accuracy depends mainly on the
quality of the data and the predictive performance of the model.
The research undertaken over the past years at the University of Cyprus, PV Technology
Laboratory focuses in forecasting the day- and hour-ahead DC power produced by different
technology grid-connected PV systems, using developed machine learning models based on
artificial neural networks (ANN). The scope is to improve the prediction accuracy by
identifying the optimal network based on the input parameters and architectural configuration.
First forecasting accuracy results for a mono-crystalline (mono-c Si) Silicon PV gridconnected system showed a day-ahead root mean squared error (RMSE) of less than 1 %
when compared to measured DC power data-sets for a clear sky day.
Finally, the optimized machine learning algorithms will operate on numerical weather
prediction forecasts (NWP) and sky maps to calculate the day-ahead PV production forecasts
for a range of PV systems located at several feeders of the National grid.
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