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In this video you will learn:
• Solar resource map

• Meteo stations & Their roles in solar PV Pre-
sizing

• ROIs for different categories of PV modules 
(Poly, Mono, Thin film)

• KPIs that determines the suitability of 
PV Systems (Performance, investment, 
O&M)

• Tools developed by Green Energy 
Park 









Weather station and its role?
Weather station

A weather station is a structure that

contains a set of instruments and

equipment to measure environmental

conditions, in order to provide

information for the study of climate.

These stations are also used in the

field of solar energy, as weather

conditions have a considerable

influence on the performance of solar

systems. However, solar weather

stations have additional and more

specific collectors.

High precision weather station (installed by GEP)
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• Performance 

evaluation and 

fault detection at 

operational solar

power plants.

• Pre-feasibility

studies of large-

scale solar

projects.

• The validation of 

satellite 

meteorological

databases and the 

development of 

solar maps.



Our solar weather stations 
7 installed, 3 outstanding
Benguerir

Missour

Erfoud

Zagora

Fkih ben wrong

Youssoufia-Mzinda

Khouribga-Sidi chennane

Guelmim-Zag (outstanding)

Guelmim-Lbourate (outstanding)

Safi (outstanding)



Benguerir Erfoud

Fkih ben salah

ZagoraMissour



Soiling sensor
A PV soiling sensor measures performance losses caused by the 
accumulation of dust and other deposits on the glass surface of the 
PV module. 



Examples of measured solar radiation*

* Examples
taken from the 
GEP station



Characterization of the solar source





PV Production by Technology Percentage of Global 
Annual Production



Annual PV Production by Technology Worldwide (in GWp) 



Current Efficiencies and power of commercial PV 
Modules - sorted by technology

• Total weighted average efficiency of 
crystalline Silicon(c-Si) wafer-based modules 
is 20.4% in Q4- 2021 (weighting factor is total 
shipments in year 2020). Lowest module 
efficiency in this group is 16.3% and highest
value is 22.4%. 

• Top 10 manufacturers represent about 78% of 
total shipment volume and origin mainly in 
Asia. 

• Predominant c-Si technology is mono-PERC 
with half-cut cells and Multi-Busbar

Note: Selection based on modules of Top10 manufacturers in year 2020 (exception CIGS) 
with global available module data sheets at end of Oct-2021. 



Historic Trend in Energy Payback Time: 
Harmonized Study data for mono-crystalline Silicon
Rooftop PV-Systems
Learning Rate:
Each time the cumulative production 
doubled, the EPBT went down by 12.8 % 
for the last 24 years. 



EPBT is dependent on
irradiation, but also on 
other factors like grid
efficiency**. 

Better grid efficiency in 
Europe may decrease the 
EPBT by typically 9.5 % 
compared to PV modules 
produced in China. 

Rooftop PV-system using
Mono-crystalline Silicon
cells* produced in China 

Energy Pay-Back Time of Silicon PV Rooftop Systems
Geographical Comparison



Global Weighted Average Total 
Installed Costs For Large PV System 

Global Weighted Average Levelised
Costs of Electricity for Large PV Systems



Tools developed 
by Green Energy Park

(Morocco)







Additional References

• Solar Cadastre developped by Green Energy Park : http://gepmapping.ma

• Photovoltaics report :

https://www.ise.fraunhofer.de/content/dam/ise/de/documents/publication

s/studies/Photovoltaics-Report.pdf

http://gepmapping.ma/
https://www.ise.fraunhofer.de/content/dam/ise/de/documents/publications/studies/Photovoltaics-Report.pdf
https://www.ise.fraunhofer.de/content/dam/ise/de/documents/publications/studies/Photovoltaics-Report.pdf
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THANK YOU

sesa-euafrica.eu/

toolbox.sesa-euafrica.eu/
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