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Brief Overview of Nuclear Energy

● Nuclear Energy is a form of energy release from the nucleus of an Atom.

● Process of energy release (Fission and Fusion)

● Primary source (Uranium 235)

Merit of Nuclear Energy

○ Low emission of GHG

○ High energy density

○ Energy Security 

● Challenges:

○ High cost of Installation

○ Safety Risk

○ Waste Management



Uranium Enrichment

Uranium enrichment is the process of increasing the percentage of Uranium-235 (U-235) isotope in uranium.

Natural uranium contains about 0.7% U-235, and enrichment raises this level for use in nuclear reactors or

weapons.

Uranium undergoes several chemical transformations before it 

becomes usable nuclear fuel.

After mining, uranium ore is processed into uranium oxide 

(U₃O₈), known as yellowcake. This is then refined and 

converted into uranium hexafluoride (UF₆), a gaseous form 

used in enrichment processes to increase the proportion of 

fissile uranium-235. Following enrichment, UF₆ is converted 

into uranium dioxide (UO₂), a ceramic powder that is 

fabricated into fuel pellets for use in nuclear reactors.



Nuclear Energy

World



● Measure of long-term security of supply is 

the known reserves in the ground 

capable of being mined.

● Australia is the country with Largest  

Available reserve Globally

● Brazil  Have the 9TH Largest Available 

Reserve.

Nuclear Energy in World
Global Uranium Availability (tonnes U)

Source: WNA, Supply of Uranium (2025)



● Despite Australia has the largest availability, the 

main country that produced uranium through 

history was Canada

● The collapse of the soviet union disrupted 

production in east Europe and Central Asia

● Kazakhstan declared its independence from the 

Soviet Union on December 1991.

● 1950s–60s: rapid build-up, then a mid-60s drop.

● Late 1970s to early 1980s, major peak with strong 

output from the US, Canada, USSR, France

● 2000s–2010s: recovery and shift Kazakhstan 

becomes the top producer, with Canada and 

Australia.

● Dependance of secondary supply ie stockpile and 

reprocessing.

● Chernobyl(1986) and Fukishima (2011) incident

Nuclear Energy in World
World Uranium Production (tonnes U)

Source: WNA, World Uranium Mining Production (2025)



Nuclear Energy in World
Commissioned and deCommissioned Reactors

● The recent trend shows china investing 

more because of its desire to move to 

clean energy.

● The early growth was because of great 

demand energy.

● There were less startup because some 

countries  could not afford to invest in 

new nuclear plant without international 

financial assistance.

● No major increase in electricity energy 

demand 

Source: WNI (2021)



Nuclear Energy in World
Number of reactors by type

Source: WNA, Nuclear Power Reactors (2025)



Nuclear Energy in World
Number of reactors by type

Source: WNA, Nuclear Power Reactors (2025)



Nuclear Energy in World
Total electricity production by source (2022)

Source: WNA, IAEA PRIS (2025) 



● topics

Nuclear Energy in World
Nuclear energy share in electricity per country

Source: IEA (2025) 



Nuclear Energy in World
Electricity Generation by source - France and US

Source: IEA (2025) 



Nuclear Energy in World
Change in the number of reactors 

per country (2011)

Source: WNI (2022)

● China had significant increase while 

most country were shutting down their 

reactors after Fukushima accident. 

Japan was the country that made most 

closures



● Latin America is the smallest 

nuclear energy producing 

region after Africa

● The largest nuclear energy-

producing region is North 

America.

● There is a drop from 2010 to 

2012 because of Fukushima 

accident

● There is a decrease on 

generation from 2018 

onwards in West & Central 

Europe because of the closing 

of power plants in Germany

Nuclear Energy in World
Total nuclear generation by region (1970-2023)

Source: WNA, Nuclear Power in the World Today (2025)



Nuclear Energy

Latin America



Nuclear Energy in Latin America
Power Capacity in 2025

Source: WNA,  IAEA PRIS (2025)

● Only 3 countries have a significant amount 

of nuclear capacity in Latin America

● Argentina is the country with higher share 

of nuclear energy in electricity capacity



Nuclear Energy in Latin America
Argentina

● Gas is the dominant source of power in 

Argentina. In 2024 it provided about 55% 

of the country's electricity

● Nuclear energy corresponded for about 

7% of electricity generated in 2024

Source: WNA, Country Profiles (2025)



Nuclear Energy in Latin America
Mexico

● Mexico is increasingly reliant on natural 

gas, particularly from the USA

● Nuclear energy corresponded for about 

3.3% of electricity generated in 2024

México  electricity generation by source (TWh)

Source: WNA, Country Profiles (2025)
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Brazil



Source: EPE, BEN (2025). 

● Operational Reactors: 2 reactors 

(Angra 1 and Angra 2) with 1,990 

MWe capacity

● Angra 3: Under construction, with 

multiple delays, expected to be 

operational by 2031, adding 1,405 

MW.

● Government exercises control over 

other activities associated with the 

industry

Nuclear Energy in Brazil
Domestic Energy Supply



● Remains roughly constant between 

2015 and 2014 - between 1.2% 

and 1.5% of domestic energy 

supply 

● Remains constant mainly because 

of the increase interest on 

renewables (economically 

competitive)

Nuclear Energy in Brazil
Electricity Generation: non-renewable 

sources

Source: EPE, BEN (2025). 



Nuclear Energy in Brazil
Installed Capacity Of Electric Energy Generation

Source: EPE, BEN (2025). 

● Remained between 1% to 2% of 

installed capacity from 1974 to 

2024

● Achieved a peak on 2010, which 

corresponded to 1,7%

● In 2025 was responsible for 1%



• Remain roughly constant since 

1982

• 3 main reserves:

○ Poços de Caldas 

(deactivated)

○ Lagoa Real (Bahia; 

operating since 1999)

○ Santa Quitéria (Ceará state; 

planned)

Nuclear Energy in Brazil
Reserves of Uranium in Brazil (tonnes)

Source: EPE, BEN (2025). 



Nuclear Energy in Brazil
Reserves of Uranium in Brazil (tep)

● Assumption that there are up to 30% losses in 

mining and benefaction

● 38,3% of reserves are inferred, equivalent to 

additional reserves in the AIEA convention

Source: EPE, BEN (2025). 



Nuclear Energy in Brazil
Energy Imports of Uranium (tep)

Source: EPE, BEN (2025). 



Nuclear Energy

Trading and Prices



Nuclear Energy 
Trading

• There’s no open public commodity exchange for uranium (like NYMEX for oil)

• Deals are bilateral contracts or handled via a small number of brokers

Types of contracts:

• Spot contracts: Immediate or near-term delivery (small share of the market).

• Long-term contracts: Multi-year supply agreements (dominant in nuclear industry).

Trade is regulated by:

● IAEA (International Atomic Energy Agency) safeguard

● Nuclear Non-Proliferation Treaty (NPT) obligation

● Bilateral nuclear cooperation agreements



• Most trade is via 3-15 year term contracts with 

producers selling directly to utilities at a higher price 

than the spot market, reflecting the security of supply

• In 2000, primary market participants – utilities and 

producers – accounted for 95% of the spot market. 

That share decreased to two-thirds by 2005 and one-

third by 2011 and it has remained at 30-40% since. The 

rest comes from the financial community, namely 

traders and financiers who have moved in on the 

market, bringing greater liquidity and efficiency.

Nuclear Energy 
Uranium Prices (2000-2023)

Source: WNA, Uranium Market (2025)
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