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6 Conclusions

This paper presents the development of an ANN-based PVG
model, tests its performance and demonstrates its ready
integration into a popular commercial power system
analysis software, PSS®SINCAL.
The ANN model of PVG is an accurate three-phase model

which is a function of sunlight irradiance, temperature and
terminal voltage phasors (magnitude and angle). It is
suitable for both balanced and unbalanced three-phase
systems and implementable with any type of power flow
algorithm. The computational speed of ANN PVG model is
almost as fast as the simplest fixed PQ model while the
accuracy of the proposed model is much higher than the
latter. This ANN model method is universal hence it can be
trained to model any type/size of PVGs. It is readily
extendable to model PVGs using measured data, and, easily
extendable for modelling solar farms.
The proposed ANN model is trained using data sets from

Matlab/Simulink simulations and implemented in power
flow algorithms in Matlab and PSS®SINCAL. The results
from this commercial software packages thus evidently
prove the feasibility of applying the proposed ANN model
to practical engineering power flow studies.
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