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Tested models

ÅPVFactors(https://github.com/SunPower/pvfactors) 

ÅBifacialVF(https://github.com/NREL/bifacialvf)

ÅPVSyst6.8.1

ÅBifacial_Radiance(https://github.com/NREL/bifacial_radiance)

ÅINES 3DVF model

We wanted to benchmark our model against available models of different complexities
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https://github.com/SunPower/pvfactors
https://github.com/NREL/bifacialvf
https://github.com/NREL/bifacial_radiance


Test Bed

ÅINES INCA demonstrator, located @ Bourget du Lac - France (45.6, 5.8)

Orientation Portrait

Inclination 30 °

Azimuth South

Nbpanels (horizontal) 5

Nb panels (vertical) 2

Albedo(white gravel) 0,4

Distance betweenrows 9,5 m

Ground to module height 0,77m

Modulesize 1,65 * 0,99 m

ÅMeteoData: Pyrheliometer(DNI) and pyrano(GHI, DHI)
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VF3D: Viewfactors3D bifacial simulation tool

ÅIAM losses

ÅDifferent meshgridsfor modules and ground

ÅElectrical model

ÅTilted and SAT

ÅPrecise shading

ÅMatlabvectorizedcode with GUI

Å1h for 1 year (depends on mesh)
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Border conditions are well represented.

12 modules:  landscape configuration, 3 bypass diodes per modules, 5 mesh elements per bypass block
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Annualcomparison: Measurements- VF3D



Annualcomparison: All simulation tools
PVSystfilling missingdayswith clearskymodel
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BACK Face: Radiance with no racking vs Ines VF3D

We found useful to compare
the INESVF3D model against
a radiancesimulationwith no
racking.
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Residuals [target-prediction]
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We are interested at the difference between the
referencecellandthe modeledirradiance.
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Residuals [target-prediction] - FRONT
PVFactors BifacialVF VF3D Radiance
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Residuals [target-prediction] - BACK
PVFactors BifacialVF VF3D Radiance No Racking Radiance



Daily Simulations
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2D : Symetrical

Asymetricalmeasures
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PVFactors BifacialVF VF3D Radiance No RackingRadiance
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PVFactors BifacialVF VF3D Radiance No RackingRadiance

Daily Simulations
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Daily Simulations
PVFactors BifacialVF VF3D Radiance No RackingRadiance
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Daily Simulations
PVFactors BifacialVF VF3D Radiance No RackingRadiance



Learning the difference with ML

άLŦ ȅƻǳ ƘŀǾŜ ƳƻƴƛǘƻǊƛƴƎ Řŀǘŀέ you can fit a  non Linear regression over meteorological 
variables to learn the residual.
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Conclusions

ÅOur 3D viewfactorsapproach outperforms 2D models, and is on pair 
with RayTracingradiance with no racking.

ÅCƻǊ ǎƳŀƭƭΣ ƴƻƴ ǇŜǊƛƻŘƛŎ ŀǎȅƳƳŜǘǊƛŎŀƭ ǎȅǎǘŜƳǎΣ н5 ƳƻŘŜƭǎ ŘƻƴΩǘ 
reproduce border effects.

ÅDiagnostics and forecastingrequireshigh model precision.

ÅAlbedo is mandatory for precise validation/simulation (wet ground 
model).

ÅWe should share data at different locations with monitored reference 
cells/pyranos.  =)
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New data incoming early 2020: AtamosTecproject
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Å Project conceived to supply a mining company pumping station.

Å First large scale PV Plant for research purposes.

Å Belongingto Antofagasta University.
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