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In this video you will learn:

. Solar resource map

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

. ROls for different categories of PV modules

(Poly, Mono, Thin film)

. KPlIs that determines the suitability of
PV Systems (Performance, investment,
O&M)

. Tools developed by Green Energy
Park 1)




SOLAR RESOURCE MAP
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© 2019 The World Bank
Source: Global Solar Atlas 2.0
Solar resource data: Solargis
Long-term average of photovolaic power potential (PVOUT)
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Yearly totals: 730 876 1022 1168 1314 1461 1607 1753 1899 2045 2191 2337

This map is published by the World Bank Group, funded by ESMAP, and prepared by Solargis. For more information and terms of use, please visit http://globalsolaratlas.info.




SOLAR RESOURCE MAP
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Source: Global Solar Atlas 2.0
Solar resource data: Solargis

Long-term average of global horizontal irradiation (GHI)
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Yearly totals: 803 949 1095 1241 1387 1534 1680 1826 1972 2118 2264 2410 2556 2702

This map is published by the World Bank Group, funded by ESMAP, and prepared by Solargis. For more information and terms of use, please visit http://globalsolaratlas.info.




SOLAR RESOURCE MAP
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© 2019 The World Bank
Source Global Solar Atlas 2.0
Solar resource data: Solargis

Long-term average of direct normal irradiation (DNI)

Daily totals: 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
. B Wiy
Yearly totals: 365 730 1095 1461 1826 2191 2556 2922 3287 3652

This map is published by the World Bank Group. funded by ESMAP, and prepared by Solargis. For more information and terms of use, please visit http://globalsolaratlas.info.




Weather station and its role?
o 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
fleld 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. J



 Performance  The validation of

* Pre-feasibility

feva;luc?tlon gnd studies of large- sattelllte e
ault _etectlon at scale solar meteorologica
operational solar orojects databases and the
power plants. | development of

solar maps.

Camarinha-Matos, Luis & Oliveira, Ana & Ferrada, Filipa & Thamburaj, Victor. (2017). Collaborative services provision for solar power plants. Industrial Management & Data Systems. 117. 10.1108/IMDS-06-2016-0246.




Our solar weather stations
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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™
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Characterization of the solar source

statistical learning models
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Germany /EU27 / Worldwide

PV installation market 49/18.2/126 GW End of 2020 BNA/SPE/IEA 11/2021; 12/2020; 09/2022
5.3/25.9/174 GW End of 2021 BNA/SPE/IEA 022022122021, 05/2022

Cumulative installation 59.8/164.9 /945 GW End of 2021  ISE/SPE/IEA 07/2022; 12/2021; 09/2022

PV power generation 48.6,c:/ 1604,/ 1032.5,, 2021 ISE/BP/BP 06/2022; 06/2022; 06/2022
TWh

PV electricity share 9.9% et/ 5.5% gy / 3.6 % g5 2021 ISE / BP / BP 08/2022; 06/2022; 06/2022

Worldwide

¢-Si share of production 95% 2021 ISE 08/2022

Record solar cell efficiency: 1lI-V MJ 47.1/26.7/23.4/24.4/21.0% 06/2021 Green et al. 06/2021

(conc.) / mono-Si/ CIGS / multi-Si/

CdTe

Germany

Price PV rooftop system 1,050 to 1,650 €kWp 2022 BSW 05/2022

LCOE PV power plant 3.1to 5.7 ct€/ kWh 2021 ISE

Lowest/Latest PV-Tender Price 4.33/5.00 ct€/ kWh 02/2018; BNA 1172021

11/2021




PV Production by Technology Percentage of Global
Annual Production
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Annual PV Production by Technology Worldwide (in Gwp)
ﬁbout 190* GWp PV module production in 202 1.

2020

Q
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Thin film
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*2021 production numbers reported by
different analysts vary to some extent. 2005
Different sources report a total PV
module production between 183 and 190 © Fraunhofer ISE
GWp for year 2021.
2000

Data: from 2000 to 2009: Navigant; from 2010: IHS Markit. Graph: PSE 2022. Date of data: Jan-2022




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

Efficiencies Commercial PV- Nominal Power Range of
Modules Commercial PV-Modules * Total weighted average efficiency of

24% 700 . crystalline Silicon(c-Si) wafer-based modules

s s - is 20.4% in Q4- 2021 (weighting factor is total
B shipments in year 2020). Lowest module
S20% | < 500 b efficiency in this group is 16.3% and highest
g § 2w T value is 22.4%.
B e * Top 10 manufacturers represent about 78% of
E 16% | 330 | total shipment volume and origin mainly in

(%]
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| | Asia.
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Note: Selection based on modules of Top10 manufacturers in year 2020 (exception CIGS)

Data Source: Company product data sheets; Date of data: 04-Nov. 2021 Fraunhofer ISE with global available module data sheets at end of Oct-2021.
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Historic Trend in Energy Payback Time:
Harmonized Study data for mono-crystalline Silicon
Rooftop PV-Systems
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Irradiation: 1700 kWh/m?/a at an optimized tilt angle; Years: Estimated average year of original data
Data: Lorenz Friedrich, Fraunhofer ISE. Graph: PSE 2021 y a




Energy Pay-Back Time of Silicon PV Rooftop Systems
Geographical Comparison
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Global Weighted Average Total
Installed Costs For Large PV System
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Tools developed
by Green Energy Park
(Morocco)
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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

THANK YOU

sesa-euafrica.eu/
toolbox.sesa-euafrica.eu/
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