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Abstract

The output of photovoltaic (PV) systemsis highly dependent on Global Horizontal Irradiance (GHI). Thus, accurate
prediction of GHI is essential to meet increasing energy demands, stabilise the electric grid system and mitigate
climate change. The main objective of this study is to accurately model and forecast GHI at Albion, Mauritius for a
time step of every 15 min using the Artificial Neural Network (ANN) and hybrid Artificial Neural Network based
Genetic Algorithm (ANN-GA) techniques. Ground-based measurement (GBM) data, collected every 15 min for a
winter month was checked for stationarity and normalised to enhance its quality. Only strongly correlated input
variableswere sel ected to minimise uncertaintiesin forecasts. Special emphasisisgiven to short-term forecasting with
arelatively small dataset size. Thiswork isrepeated for 30 min and 1 htime scales. The study isfurther validated using
satellite data for a different location (Curepipe) in Mauritius. The performance evaluation over different statistical
metrics indicated that the ANN model has the best capabilities for GHI forecasting, regardless of the location. The
highest quality forecasts from the ANN technique resulted in values of 0.9999 for correlation coefficient (r), 0.9999
for coefficient of determination (R2), 0.1537 W/m2 for Mean Absolute Error (MAE), 0.0641 W/m2 for Mean Square
Error (MSE) and 0.2532 W/m2 for Root Mean Square Error (RMSE). The best ANN technique outperformed the
strongest hybrid ANN-GA technique for every measured performance indicator.
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