
Do small modular reactors 
(SMRs) have  a  role  to  p lay in  
the  b razilian  ene rgy m ix and  
ene rgy transition?

SMRs in  Bra zil

Source : Im age crea ted by AI (nuclear + Brazil)
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Depends on  hydroe lectric d ispa tch  over the  course  of the  year

2024 : increase  VRE – Solar – Biogas 

Source : EPE, Ba lanço Naciona l Energético, 2023
1.



Bre a kd ow n  o f t o t a l e n e rgy 
su p p ly

Energy Balance 2023

Source : BEN 2023



En e rgy Exp a n s ion  : 
Oft e n -con flict in g Goa ls

Source: BEN 2023



Nu cle a r  En e rgy in  Bra zil - His t o ry
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Nationa l Energy Plan  2050:  
"bu ild  new nuclear p lan ts to  
m ee t dem and of up  to  10 
GW”

Construction  work on  
Angra  III re sum es. 
70% of the  work has 
a lready been  
com ple ted . 
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is 2028

20222010
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were  para lized  in  
2015 – d iscussions 
financing, p roject 
and  com m unity 
im pact 

1997

Ele tronuclear 



2.5% of the world production
 7th  b iggest- Global re se rves Uran ium

Bra zilia n  Nu cle a r  Sh a re  (Wor ld )

 Angra  I   640 MW 
 Angra  II  1350 MW
Angra  III  
expected  1405  MW

Re a ct o r s   Ge n e ra t ion  ca p a cit y 

Nu cle a r  : som e  n u m b e r s  

Brazil's National Energy Plan to 2050:  
 to add 10 GW of nuclear capacity in the next 30 years



Nu cle a r  e n e rgy 
in  Bra zil  
Le gis la t ion  
High ligh t s  

Th e  e xp lo ra t ion  o f n u cle a r  e n e rgy is  e xclu s ive  t o  t h e  
Un ion
Art 49 (exclusive competence of the National Congress). XIV: approve 
Executive  Branch  in itia tives re la ting to  nuclear activitie s

Art 177 (constitu te  a  Union  m onopoly). V: re search , m in ing, 
enrichm ent, reprocessing, industria liza tion  and  trade  of ores and  
nuclear m ine ra ls and  the ir de riva tives, with  the  excep tion  of 
rad ioisotopes whose  p roduction , com m ercia liza tion  and  use  m ay be  
au thorized  under a  pe rm it regim e

Art. 225 (Environm ent). 6°: Plan ts tha t ope ra te  with  a  nuclear reactor 
m ust have  the ir loca tion  de fined  in  fede ra l law, othe rwise  they cannot 
be  insta lled

La w  No . 4,118/ 1962 Na t ion a l Nu cle a r  En e rgy Po licy + 
Le ga l Mon op o ly

In  2022, con t ro l o f Ele t ron u cle a r  p a sse d  t o  Em p re sa  
Bra s ile ir a  d e  Pa r t icip a çõe s  e m  En e rgia  Nu cle a r  e  
Bin a cion a l S.A. (ENBPa r )
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Sm a ll Mod u la r  Re a ct o r s  (SMRs)

SMRs are defined as 
new genera tion  

reactors designed  to  
genera te  e lectrica l 

ene rgy up  to  300 MW.

Dem ands lower 
in itia l cap ita l 
investm ent

Each  m odule  is 
independent and  can  be  

tu rned  off withou t a ffecting 
othe r m odules

Dem ands lower fue l 
consum ption  => le ss 

gene ra tion  of 
rad ioactive  waste

Insta lla tion  m ay be  nearby 
to  use rs = can  reach  

rem ote  loca tions

Units and  be  insta lled  
underground  or underwate r 
=> m ore  p rotection  aga inst 

na tu ra l or hum an-m ade  
hazards



SMRs: Pe r sp e ct ive  
Ap p lica t ion  in  Bra zil

March 2019:  Brazil – US  : b ila te ra l 
coopera tion  in itia tive   US-Brazil Energy 
Forum  (USBEF).

 Evalua tion   SMRs  applica tion  in  Brazil,

Source : EPE, 2023

https://www.epe.gov.br/sites-pt/sala-de-imprensa/noticias/Documents/INL-RPT-22-67191_%202023-02-21%20FINAL.pdf


• National  Energy Demand  and Physical Infrastructure  (grid 
capacity  ) 

 

• High urbanization  rate  =  SMR good  fit   size, operation  
requirements,   ability  to  serve more  urban  markets  

• Sustainable  solution  for  isolated   systems (reducing  the  use 
of  diesel generators)

• Climate  Change = meet  Brazil’s NDC and national  2050 
energy  plans

• Energy Security  = High penetration  renewables  –  wind   
sola r  + Less re liab ility Hydro 

•  dom estic u ran ium  sources - econom ica lly extractab le

• Financing : Curren t cred it ra ting of the  
Brazilian  governm ent bonds – 
Governm ent Financia l  budge t :  
financing SMR m ay presen t a  cha llenge .

•  Low ene rgy im ports –Low Risk of 
d isruptions  - exte rna l factors (Ukra ine  
War) 

• Alte rna tive  Sources: Biogas 

SMRs: Pos it ive  a n d  Ne ga t ive  Asp e ct s  in  Bra zil



SIN: Na t ion a l In t e r lin ke d  Syst e m Iso la t e d  Syst e m s

• Low demographic density vs. 40% of the national territory 
• 0.6% of Brazilian consumption
• There are currently 176 isolated locations in Brazil
• The North of Brazil consumes 12 billion reais of diesel per year to run isolated 

systems in the Amazon.



Am a zon  
De ca rb on iza t ion  
Progra m
• The  National Secretariat for Energy Transition and 

Planning of the Ministry of Mines and Energy.

• Aim:  reduce  fossil fuels in the generation of electricity

• Ethanol and biofuels - paths to decarbonization.

• Increase  mix  ethanol in  gasoline 

•  Promote Sustainable Aviation Fuel – SAF production , 
com bined  with  Green  Diese l.



Bioga s Th e  p o t e n t ia l 
Largest biogas potential in the world,( 84.6 billion Nm³ 
of b iogas pe r year.  

Poten tia l to  supply a lm ost 40% of na tiona l e lectricity 
dem and or rep lace  70% of Brazilian  d iese l consum ption . 
( Abiogas)

Fa vora b le  Le gis la t ion  : 

Biofuel of the future Program
Renovabio  

Current Production 
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2

3
There are currently 936 plants in Brazil producing 3,46 
bi Nm3/year. Largest concentrations are in the States of 
Paraná , Santa Catarina and São Paulo 



To Con sid e r :

• Should Brazil  expand investment  in Nuclear ?

• SMR : Direct, indirect, induced and multiple effects

• Reliability issues : Baseload capacity

•  Alternative to  remote areas?

• Technology investment ?

• Optional sources ? 



•  Coupling nuclear energy to markets 
other than electricity, such as 
industrial process heat, hydrogen 
production, and desalination

• Bilateral cooperation agreements 
between companies or countries 
with extensive nuclear experience 
(USA and France, i.e)

Wh a t  t o  
e xp e ct ?



THANK 
YOU

Email: m.j.rolim@rolim.com
Linkedin: Maria João C. P. Rolim 
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