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SOLAR PV IS THE FASTEST ENERGY 
GENERATION TECHNOLOGY WORLDWIDE

Figure 1: Global net capacity additions 2016-23 (IRENA, IEA, GEM, WNA, GWEC)

Utility-scale PV only (does not include rooftop solar)

https://www.irena.org/Publications/2024/Mar/Renewable-capacity-statistics-2024
https://www.iea.org/reports/renewables-2023/electricity
https://globalenergymonitor.org/projects/global-oil-gas-plant-tracker/dashboard/
https://www.world-nuclear.org/information-library/facts-and-figures/world-nuclear-power-reactors-and-uranium-requireme.aspx
https://gwec.net/
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SOLAR PV IS THE FASTEST ENERGY 
GENERATION TECHNOLOGY WORLDWIDE

Assuming a 20%/year solar PV 
growth rate from 2024 onwards



https://en.wikipedia.org/wiki/Cost_of_electricity_by_source

COST REDUCTION IS KEY

https://en.wikipedia.org/wiki/Cost_of_electricity_by_source


SOLAR PV GROWTH IN BRASIL



DISTRIBUTED X CENTRALISED PV DEPLOYMENT



PV: 1350 km² = 270 GWp = 350 TWh/year

> 60% of electricity supply in Brazil 

Itaipu:  Flooded area 1350 km² = 14 GWp 

< 15% of electricity supply in Brazil

It is much larger than that of hydropower

Annual electricity consumption in Brazil˜ 570 TWh

Twice as big as Singapore 
Three times as big as Florianópolis

WHAT IS THE SOLAR PHOTOVOLTAICS POTENTIAL?

Itaipu Power Plant in Brazil: 14 GW => 83 TWh/year
Three Gorges Power Plant in China: 22.5 GW => 88 TWh/year 



Floating PV

Hydropower installed capacity in Brazil: ~ 110 GW
Flooded area of all hydropower plants in Brazil combined: 40.000 km2

How much PV can we fit in this area: 8.000 GWp (8 TWp) !!!  (World  2 TWp)

http://techxplore.com/news/2015-04-japan-solar-power-hyogo-prefecture.html

THE TRENDS IN PHOTOVOLTAICS

Floating PV



PHOTOVOLTAICS EVERYWHERE
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PHOTOVOLTAICS EVERYWHERE !



VERY BIG PHOTOVOLTAICS EVERYWHERE !

Talatan PV power plant in China: 15.6 GW Total area: 15000 hectares = 150 km2 More than 7 million PV modules

https://bolandnewenergy.com/qinghai-talatan-solar-power-station/

https://www.youtube.com/watch?v=UO1D5V8Aowg

Largest PV power plant 



Simultaneous use of the land for 
agriculture and solar PV generation

AgriPhotovoltaics

THE TRENDS IN PHOTOVOLTAICS



AgriPhotovoltaics – AgriVoltaics - AgriPV

THE TRENDS IN PHOTOVOLTAICS



AgriPhotovoltaics – AgriVoltaics - AgriPV

THE TRENDS IN PHOTOVOLTAICS



ELECTRICAL MOBILITY
&

ENERGY STORAGE



Electromobility

Stationary use in
second-life

LI-ION BATTERIES: ELECTROMOBILITY + STATIONARY
APPLICATIONS

Discard ??



25 kWh Nissan Leaf Li-ion battery pack being repurposed for second life, stationary applications at the Fotovoltaica/UFSC Solar Energy Research Laboratory

ELECTRIC VEHICLE (EV) LI-ION SECOND LIFE BATTERIES



Second-life Li-ion batteries, recycled from electric vehicles, repurposed for stationary applications at the Fotovoltaica/UFSCLaboratory

LI-ION SECOND LIFE BATTERIES



Vehicle Charger 
• 7.4 kW

Hybrid Inverter 
• 8kW
• 11 kWp

Second Life Battery
• 24 kWh
• 48 V
• 14S16P

Rooftop PV carport
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LI-ION BATTERIES: ELECTROMOBILITY + STATIONARY
APPLICATIONS



https://about.bnef.com/blog/3q-2024-global-pv-market-outlook/
https://www.bloomberg.com/professional/insights/commodities/race-to-net-zero-pressures-of-the-battery-boom-in-five-charts/

https://reneweconomy.com.au/mind-blowing-battery-cell-prices-plunge-in-chinas-biggest-energy-storage-auction/

BATTERIES ARE COMING DOWN IN PRICE 
AS FAST AS SOLAR PHOTOVOLTAICS



GREEN HYDROGEN



GREEN HYDROGEN: HOW EXPENSIVE?

• Hydrogen was a fad in the early 2000’s: expensive and energy intensive
• Solar and wind cost reduction + environmental concerns, comeback in 2021
• Green hydrogen needs a lot of solar/wind electricity and pure water

Electrification of everything possible: “tout électrique”

H2 will only be the best option when energy demand 
cannot be satisfied with electricity



GREEN H2: HOW MUCH WILL IT COST?

• Low cost solar and wind electricity
• Organised and competitive energy market
• Transport logistics to Europe 



Source: Agora Energiewende, Making renewable hydrogen cost-competitive, 2021, p.12/fig.2.

PRODUCTION COSTS OF GREEN H2 AS A FUNCTION OF OPERATING HOURS

PRODUCTION COST OF GREEN H2
IMPACT OF CAPEX, FULL LOAD HOURS AND COST OF 

ELECTRICITY

Add batteries to à



AGRIVOLTAICS
OR

AGRIPHOTOVOLTAICS
OR

AGRIPV



AgriPV
Power Plant

AgriPhotovoltaics

https://sunzaun.com/the-only-way-is-up/



Ammonium sulfate (NH₄)₂SO₄ => Fertiliser for AgriPhotovoltaics
Made with 100% rainwater and solar electricity



FOTOVOLTAICA-UFSCSOLAR ENERGY RESEARCH LABORATORY – FOTOVOLTAICA/UFSC
• PHOTOVOLTAICS • ENERGY STORAGE • SECOND LIFE LI-ION BATTERIES 
• ELECTRIC VEHICLES • GREEN HYDROGEN.             • AGRIPHOTOVOLTAICS

The building itself is an equipment:
1) Hosts electrolyser and Haber-Bosch reactor
2) Collects rainwater for electrolysis
3) Generates solar power to run electrolyser and Haber-Bosch reactor

Everything onsite: From solar electricity + rainwater = green fertiliser
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