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Tested models

APV FaCtOors:ips:/iithub.com/sunPower/pviactoys
ABifacialV Rtps:/github.com/NREL bitaciayt
APVSysb.8.1

ABifacial Radiana@ups:/ithub.com/NRELbitacial radiarce
AINES 3DVF model

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

Test Bed

AINES INCA demonstrator, located @ Bourget dufraoce (45.6, 5.8)
Orientation Portrait
Inclination 30°
Azimuth South
Nb panels (horizontal) 5
Nb panels (vertical) 2
Albedo(white grave) 0,4
Distancebetweenrows 9,5m
Ground to moduléheight 0,77m
Module size 1,65 * 0,99 m

AMeteo Data:Pyrheliometei(DNI) angyrano(GHI, DHI) 7'095
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VE3DViewfactors3D bifacial simulation tool

AIAM losses
ADifferentmeshgridfor modules and ground
AElectrical model
ATilted and SAT

APrecise shading

-
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. =l 1 Il umberofmodules verticaly 0 /
atlabvectorizeacode with GUI oo T
Width of the modules 0m e
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Alh for 1 year (depends on mesh) 5 -
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Border conditions are well represented.
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Annualcomparison Measurements VF3D
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Annualcomparison All simulatiortools

face = front

PV Systilling missingdayswith clearskymodel
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200 A

150 A

We found usefulto compare
the INESVRED model against
a radiancesimulationwith no
racking

vf3d

100 A

50 -

.

0 50 100 150 200
radiance_nr

BACK Face: Radiance with no racking vs Ines VF3D
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Residual$target-prediction]

1.0 1.0
ref_front
— vf3d
residual
0.0 0.0
06:00 08:00 10:00 12:00 14:00 16:00 18:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00
19 June 2017 19 June 2017

We are interested at the difference between the
referencecellandthe modeledirradiance
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Residuals [targgirediction]- FRONT

50 1(I)0 lnes

PVFactors BifacialVF VF3D Radiance
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Residuals [targgirediction]- BACK
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SUMMER SUNNY DAY

Daily Simulations mode
——— ref cell
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Daily Simulations model
——— ref cell
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WINTER SUNNY DAY

Daily Simulations
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Daily Simulations
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Wm2

Learning the difference with ML

3 March 2017

17 June 2017
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Conclusions

AOur 3Dviewfactorsapproach outperforms 2D models, and is on pair
with RayTracingadiance with no racking.

AC2NJ aYIlfttZ y2y LISNAZ2ZRAO laevyysi
reproduce border effects.
ADiagnosticandforecastingrequireshighmodelprecision

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

AWe shouldsharedata at differenfocationswith monitored reference
cellspyranos =)
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New data incoming early 2028tamos Teproject




A First large scale PV Plfort research purposes
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