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Since 2003

Since 2014
Since 2002

700m

80m

Since May 2012

Station PAL, Paris 
region, France

Contribution to BSRN 
since 2003.
Current available 
parameters in BSRN 
archive : 
• SWDn (DIF, DIR, 

GLO), LWDn
• Air temperature, 

RH, pressure
The new installation in 
2014 will become 
reference for the site. 
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Radiative measurement locations at SIRTA

Since 2014

Since 2003

Since 2012

Since 2010-12



Thermometer
Pyranometer

Anemometer

Solar radiation 
detector

Reflector
pc-Si

a-Si

tandem 
micro-

amorphous

Mono-
crystalline

CIS HIT CdTe

Photovoltaic characterization under real 
life conditions

3 platforms for research and 
teaching purposes
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C-Si
Pmpp = 250 W
= 15%
1st generation

HIT
Pmax = 240 W
= 19%
Best PV efficiency

µc-Si/a-Si tandem 
Pmpp = 128 W
= 9,5%
Thin film technology

CIS
Pmpp = 150 W
= 12,2%
Thin film technology

CdTe
Pmpp = 82,5 W
= 11,4%
Thin film technology

a-Si triple junction
Pmpp = 144 W
= 6,7%
Thin film technology

Outdoor PV characterisation test bench
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PHOTOVOLTAIC CHARACTERIZATION



Intérêt de la prévision de la production 

et de la demande
Opérateurs Réseau & Grandes centrales
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Equilibrage réseau :
• Production
• Effacement

Trading :
• Injection
• effacement



Intérêt de la prévision de la production 

et de la demande
Micro réseaux ilotés ou raccordés
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Zone éloignée du réseau 100% autoconsommation et autoproduction
Equilibrage réseau :
• Minimiser l’impact pour une injection massive d’ENR
• Contribuer à la stabilisation

Trading ?



Etudes en cours

GHI, Tp Forecast

GHI Estimation

POA

Output PV power

GHI: Global horizontal irradiance
POA: Plane of array irradiance
Tp : Panel temperature

Energy Storage Consumption

GHI measurement

Numerical 
weather 
prediction



Etudes en cours

GHI, Tp Forecast

GHI Estimation

POA

Output PV power

Energy Storage Consumption

GHI measurement

GHI: Global horizontal irradiance
POA: Plane of array irradiance
Tp : Panel temperature

Variability study
Day types



Etudes en cours

GHI, Tp Forecast

GHI Estimation

POA

Output PV power

Energy Storage Consumption

GHI measurement

GHI: Global horizontal irradiance
POA: Plane of array irradiance
Tp : Panel temperature

Satellite-
based



Etudes en cours

GHI, Tp Forecast

GHI Estimation

POA

Output PV power

Energy Storage Consumption

GHI measurement

GHI: Global horizontal irradiance
POA: Plane of array irradiance
Tp : Panel temperature

Small 
emulated 
scale



GHI, Tp Forecast

GHI Estimation

POA

GHI measurement

GHI: Global horizontal irradiance
POA: Plane of array irradiance
Tp : Panel temperature

Etudes en cours

Output PV power

Energy Storage Consumption

Building 
real scale



Thanks for 
your attention


