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I. Objectives



loic.queval@geeps.centralesupelec.fr

Objectives

1) Understand the link between climate and intermittent renewable 
energy sources

2) Use climate models to assess the potential of solar PV rooftop 
residential

3) Learn some stuffs about PV (incidentally) and techno-economic 
analysis
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II. Resources
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Find the location

Google maps: https://www.google.fr/maps

Mode satellite
Enter address: CentraleSupelec, 3 rue Joliot Curie, 91190 Gif-sur-Yvette
https://www.google.fr/maps/place/CentraleSup%C3%A9lec/@48.7086882,2.1631571,231m
/data=!3m1!1e3!4m5!3m4!1s0x47e67745e24d0f51:0x8cd75b7cb52a1f8c!8m2!3d48.709445
!4d2.1661629

Right click
on location

Copy by
clicking on the
GPS coord.
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Find the location

PVGIS: https://re.jrc.ec.europa.eu/pvg_tools/fr/#PVP

Language = English 
(French translation is approx…)

paste GPS to PVGIS
48.708758085942, 2.165121154556238

Remove opacity 
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https://re.jrc.ec.europa.eu/pvg_tools/fr/#PVP
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Horizon
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Horizon

Example from PVGIS manual:
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Horizon

Example from PVGIS manual:
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June solstice

December
solstice
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Daily data
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+ lecture notes “Position d’une surface inclinée”
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Daily data
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+ lecture notes “Irradiance” & “Air mass”
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Daily data
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Monthly data
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Monthly data
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Monthly data
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Monthly data
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Données mensuelles d’irradiation
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III. PV Technology



loic.queval@geeps.centralesupelec.fr

PV technology

Photovoltaics 2023-04-18 20

https://www.youtube.com/watch?v=am54b15RZMI

https://www.youtube.com/watch?v=am54b15RZMI
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Photovoltaic cell
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+ lecture notes “Cellules PV”
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Photovoltaic module
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+ lecture notes “Module PV” & “Champ PV”



IV. Installation
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Installation
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Installed peak PV power

power [kW] = 1 [kW/m2] * area [m2] * efficiency [%] / 100 
= 1 * (27*0.9) * 18/100 = 4.374 kWp
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System loss
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Mounting position
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Inclination angle or slope
Orientation angle or azimuth
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+ lecture notes “Position d’une surface inclinée”



loic.queval@geeps.centralesupelec.fr

Installation
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V. Production
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Monthly in-plane radiation
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Monthly energy output
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VI. PV electricity price
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Installation
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PV system cost
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PV system cost
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PV system cost

Ask for an invoice !
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Interest
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Lifetime
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PV electricity price
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Results

PV electricity cost : 0.150 €/kWh = 150 €/MWh
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But … is it worth it ?
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Prime à l’autoconsommation

Source: 
Prime à l’autoconsommation >> https://www.insunwetrust.solar/blog/le-solaire-et-vous/autofinancement-panneau-solaire/
Tarif de rachat en vente totale >> https://www.insunwetrust.solar/blog/le-solaire-et-vous/tarif-rachat-photovoltaique/

Tarif rachat en vente totale

https://www.insunwetrust.solar/blog/le-solaire-et-vous/autofinancement-panneau-solaire/
https://www.insunwetrust.solar/blog/le-solaire-et-vous/tarif-rachat-photovoltaique/


Conclusion
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Conclusion

1) Understand the link between climate and intermittent renewable 
energy sources

2) Use climate models to assess the potential of solar PV rooftop 
residential

3) Learn some stuffs about PV (incidentally) and techno-economic 
analysis
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