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Abstract

This work focuses on modelling the power output of multiple PV technologies installed at the
outdoor test facility of the Council for Scientific and Industrial Research (CSIR) in Pretoria.
Extreme Gradient Boosting (XGB) and Artificial Neural Network (ANN) machine learning
models are trained with historic time-series datasets (measured meteorological and PV
electrical parameters) to model the historical output power of the photovoltaic (PV) system.
To facilitate the training, sub-hourly measured data from January to November 2019 were
averaged at hourly intervals. For testing, sub-hourly data from January 2020 to March 2020
was divided into clear, moderate, and cloudy skies monthly records. Outliers were identified
and removed from the data during pre-processing. The short circuit current (Isc) and PV
output have shown a very strong correlation (r 2 =0.93) since PV output is heavily influenced
by array irradiance and current generation. PV output strongly correlated with plane of array
irradiance and albedo (r 2 =0.83,0.69), and with module temperature (r 2 =0.70), depending
on the module type. To quantify model accuracy, root mean squared error (RMSE) was used.
ANN outperforms XGB by a wide margin based on the RMSE values. ANN produced the
lowest RMSE values with 4. 1W to XGB record high 17. SW during moderate skies. The
majority of the observed maximum RMSE values came from XGB modelling. The trained
models will be used to predict PV output power using only forecasted weather data as inputs
in future work.
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