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INTRODUCTION 
 
The French government recently decided to promote the development of photovoltaics in France, and especially in the building environment. The number of installed systems will probably increase 
strongly. In order to guarantee the success of the development of photovoltaics in France, it is of great importance that all the installed systems will produce what is expected during the expected 
time. The national program, Performance PV France, gathers research laboratories and French industrials in order to improve the PV system models and the solar resource assessment. 
In order to develop very accurate energy yield prediction methods, one key point is the accuracy of the knowledge of the solar resource. Thus during this paper, we will focus on the accuracy of the 
measurement and of the prediction of the solar resource in every place and for every module orientation. Both terrestrial and satellite measurements will be used inside the global project, initially for 
the regions with a good solar resource. Factors influencing system energy yield will be analyzed, with a special care on the behaviour of inverters connected to grids in islands. This energy is seldom 
known with a good accuracy, for several reasons:  
- Only the global solar irradiation on a horizontal plane is known 
- Measurements are performed with broadband pyranometers, which do not take into account the spectral composition of the light 
- Terrestrial meteorological stations are located to far away from the considered place 
- Satellite measurements are performed not enough frequently, they are not linked enough accurately to the terrestrial measurements and the scale of the images is too large for small insular 
territories. 
The main objectives of this part of the project are the improvement of the accuracy of the calculation of the available solar energy on a given plane and the measurements of solar spectra in order to 
link these data to the photo generated current of solar cells. Three ground base meteorological stations will be set up in three different climates, one at CEA in the platform of Cadarache 
(Mediterranean climate), one in Chambery in the site of the INES (alpine climate) and one at Saint-Pierre in the site of the LPBS in Reunion Island (inter tropical climate). The stations will perform the 
standard meteorological measurements, including the measurement of the direct, diffuse and long wave components of the irradiance. They will also perform the measurement of irradiance on fifteen 
various planes, with global pyranometers and cells from PHOTOWATT and TENESOL. A spectroradiometer will perform frequent measurements of the solar spectrum at Chambery. 

EXPERIMENTAL SET UP  

 
We will present more particularly the instrumentation set up in the platform of Saint-Pierre, Reunion Island (latitude 21° south, longitude 55° East). The instrumentation is divided in two parts. The 
first one in a complete weather station (table 1 and figure 2) that measures the standard climate variables with a minute time step. The second part is a semi-hemispheric structure composed by 
fifteen different planes (figure 1, tables 2 and 3). Each plane gathers two PV polycrystalline silicon cells from the two French manufacturers and a secondary standard pyranometers.  

Support Sensor Variables Unit 

Sun 
tracker 

Ventilated pyranometers secondary standard Global horizontal irradiation W.m-2 

Ventilated pyranometers secondary standard Diffuse horizontal irradiation W.m-2 

Pyrgeometer CGR3 Long wave irradiation W.m-2 

Normal incidence pyrheliometer Direct normal irradiation W.m-2 

Weather 
tour 

Thermo-hygrometer HMP45C 
Dry bulb temperature °C 

Relative humidity % 

Anemometer A100L Wind speed at 2 meters m.s-1 

Windvane W200P Wind direction at 2meters ° 

Anemometer A100L Wind speed at 10 meters m.s-1 

Windvane W200P Wind direction at 10 meters ° 

Table 1: Weather station 
Inclination Azimuth 

Horizontal 0° 

20° East 60° North-East 30° North east North 30° North-West 60° North-West West 

40° East 60° North-East 30° North east North 30° North-West 60° North-West West 

Figure 1 : Semi-hemispherical structure 

Table 2 : inclinations and orientations of the fifteens planes 

Support Sensor Number Variables Unit 

Semi-
hemispheric
al structure 

Secondary standard pyranometers  14 Global irradiation W.m-2 

Thermocouple T 30 
Back temperature of PV 
cells 

°C 

Polycrystalline silicon PV cells TENESOL (158cm²) connected to a 
precision shunt resistance  (5.10-3 Ω) 

15 Short circuit current A 

Polycrystalline silicon PV cells PHOTOWATT (196cm²) connected to a 
precision shunt resistance  (5.10-3 Ω) 

15 Short circuit current A 

Table 3 : Sensors of the semi-hemispherical structure  

EXPECTED RESULTS 
 

# Evaluation of which meteorological parameters influenced the photo generated current of solar 

cells under different climates. 
 

# Comparison and the validation of translation models (calculation of total solar energy that yield on 

inclined surface from the global horizontal solar irradiation). 
 
# Comparison between the common solar radiation measurements with pyranometers and 

calibrated PV cells. The spectral response of pyranometers is constant while the spectral response 
of PV cells depends on the technology and environmental parameters (figure 3).  

CONCLUSION 
 
The experimentation presented during this paper is dedicated to feed with data different studies as 
validation of models or analysis of influences. The results of these analysis of the data provided by 
this experimentation could lead to new methods in order to evaluate with accuracy the solar 
resource and the energy production of PV fields.  
The developments in these different ways are all related with the same objective of improvement of 
the method of prediction of the energy production of PV systems in French territories. 
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Figure 3 : Solar spectra and polycrystalline PV cell spectral response 

Figure 2: Weather station 


