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Country Perspective: Brazil

Célio Bermann *

1. S tatus Q uo of N uclear E nergy in B raz il

N uclear energy accounts for 1.8 per cent of the energy 

produced in Brazil’s electrical energy grid, w ith an in-

stalled capacity of 2,007 M W . There are currently tw o 

nuclear plants in operation: A ngra 1 and A ngra 2. A  

third plant, A ngra 3, is under construction and is expect-

ed to begin operating in 2015.

Table 1: E lectrical energy grid production in B raz il

Source %

H ydro pow er plants 72.3

C onventional Therm o pow er 
plants *

18.6

N uclear pow er plants 1.8

Biom ass pow er plants 6.6

W ind pow er plants 0.7

* Includes mineral coal, natural gas, petroleum-based derivatives; 
S ource: AN E E L  –  P ower G eneration D atabase, 2011.

The A ngra dos Reis region, in the south of the state of Rio 

de Janeiro, w as chosen for the installation of Brazil’s nu-

clear com plex because it has certain facilitating features. 

Chief am ong these is its proxim ity to large consum er 

centres, because this allow s the plant to provide energy 

through relatively short pow er lines. A ngra is 220 km  from  

São Paulo, 130 km  from  the city of Rio de Janeiro, and 350 

km  from  Belo H orizonte, all of w hich are large centres of 

electrical energy consum ption in Brazil. Its proxim ity to the 

sea is another fundam ental aspect, since PW R (pressurized 

w ater reactor) type plants use a large am ount of circulating 

w ater to cool the steam  that is produced to drive the turbine 

and to turn on the electrical generator. The construction of 

the first nuclear plant in Brazil (A ngra 1) began in 1971. This 

plant w as part of a turn-key  1 type contract developed by 

W estinghouse – a U S-based com pany and G eneral Electric  

subsidiary. W ith its installed capacity of 657 M W , it w as  
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connected to the grid in 1982 and began com m ercial 

operations in January of 1985. Its early years w ere char-

acterised by frequent technical interruptions, resulting 

in an extrem ely low  capacity factor of around 20 per 

cent. In 1975, w hile still under a m ilitary regim e, Brazil 

signed a nuclear cooperation agreem ent w ith G erm any. 

Based on the agreem ent, eight m ore reactors w ere to 

be set up in Brazil: tw o in A ngra dos Reis, next to A ngra 

1, and another six along the southern coastline of the 

state of São Paulo. The people of São Paulo blocked con-

struction of the plants by creating an environm ental pro-

tection area precisely in the location w here the nuclear 

plants w ere to be built. Thus, of the eight plants that had 

been planned, only A ngra 2 w as finalised, w ith an in- 

stalled capacity of 1,350 M W . The project w as devel-

oped by G erm any’s Siem ens K W U -Kraftw erk U nion A G  

com pany. Construction began in June 1976 and w as 

m arked by technical problem s and constant schedule 

delays. It only began operating com m ercially in February 

2001, at a final cost of close to 10 billion U S dollars.

A nother result of the Brazil-G erm any nuclear agreem ent 

w as the third nuclear plant, A ngra 3, w hich applied the 

sam e technological standards as A ngra 2. A ngra 3 is 

a PW R-type plant developed by Siem ens-KW U, w ith a 

1,435 M W  capacity. W ork began in June 1984, but in 

A pril 1986 construction stopped. D uring this tim e, 750 

m illion U S dollars w ere invested in the purchase of equip-

m ent. Construction resum ed in June 2010. D uring these 

24 years, 20 m illion U S dollars w ere spent per m onth to 

m aintain equipm ent. W ork on the A ngra 3 plant is set to 

finish in D ecem ber 2015 and requires a total of 6.5 billion 

U S dollars for its com pletion. The BN D ES (Brazilian D e-

velopm ent Bank) w ill finance 60 per cent of the project 

(3.8 billion U S dollars). A  group of banks led by French 

bank Société G énérale and including BN P Paribas, Crédit 

A gricole, Santander, and CN C  w ill provide 1.6 m illion U S 

dollars in financing to purchase equipm ent from  A REN A , 

a com pany created by the m erger of G erm any’s Siem ens-

KW U  and France’s Fram atom e. To facilitate the purchase 

of equipm ent, approval w as given on 30 D ecem ber 2010 

for the creation of the Renuclear-Special Incentive Regim e 

for the D evelopm ent of N uclear Plants w ith IPI (Incise 

Tax) and Im port Tariff exem ption. The final price tag for  
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A ngra 3 is 7.25 billion U S dollars. Investm ent costs are 

5,300 U S dollars / kW  installed, w hich is very high w hen 

com pared to the average international cost of around 

3,000 U S dollars / kW . The operating licence for the A ngra 

3 plant depends on the proposal for a place for final dis-

posal of high-intensity radioactive w aste. It is w orth m en-

tioning that, in the cases of A ngra 1 and 2, this w aste has 

rem ained in the pools at these tw o plants. The electrical 

energy produced by the A ngra 1 and 2 plants is acquired 

by the governm ent-run Furnas com pany for 84 U S dol-

lars / M W h; the com pany then resells it to distribution com -

panies for 53 U S dollars / M W h. This difference represents 

annual losses of 315 m illion U S dollars for this state-ow ned 

com pany.2 The N ational Energy Plan projects additional in-

stallation of 4,500 M W  (three to four new  plants) for 2030, 

w hich could reach 33,000 M W  (25 to 33 new  plants). This 

w ould account for 4.9 per cent of the total electrical ener-

gy production forecast for the country in 2030.

In the short term , construction of tw o nuclear pow er 

plants is currently being planned in Brazil’s northeast re-

gion. The location chosen is the city of Itacuruba, in the 

state of Pernam buco, w here tw o plants (of approxim ate-

ly 1,000 M W  each) are to be built on the banks of the 

São Francisco River w ith the chance for future expansion 

to hold up to six plants w ith the sam e capacity. A ccor-

ding to the Brazilian D ecennial Energy Plan (2011-2020), 

the first north-eastern plant w ill start operating only af-

ter 2020. Five days after the nuclear accident in Fuku-

shim a, the M inister of Science and Technology, A loizio 

M ercadante, called it an »incident« that should provide 

an opportunity for a review  of the safety policy at Bra-

zilian plants. Yet nothing is being done for now .3 D uring 

the w eeks follow ing the accident, Brazil’s m edia w as 

overpow ered by the nuclear lobby. Several technicians 

from  Brazil’s nuclear industry and university academ ics 

w ere interview ed. They characterised Brazil’s nuclear 

plants as being safer than Japanese plants, m oreover 

indicating that Brazil is subject neither to earthquakes 

of the sam e m agnitude as Japan nor to tsunam is w ith 

10-m etre-high w aves that hit the nuclear installations 

at Fukushim a. Little attention w as given to critics of the 

nuclear program m e, w ho w arned of the problem  that 

the Fukushim a accident highlighted: the dependence on 

pum ping w ater in order to cool the reactor so as to pre-

vent the fuel rods from  m elting.

2. F olha de Sã o P au lo, 30 S eptember 2010. 

3. Ibid., 16 M arch 2011.

O nly in late M arch 2011, did the Eletronuclear com pa-

ny 4 present a plan for construction of sm all hydroelectric 

plants that w ould supply the nuclear plants of A ngra dos 

Reis, in Rio, in cases of em ergency, thus increasing the 

security of their operations. A nother m easure for increas- 

ing the security of the installations w ould be con-

struction of a dedicated pow er transm ission line for the 

plants. The energy produced by the hydroelectric pow er 

plants w ould be directed to the nuclear pow er plant in 

cases of supply system  failure. The A ngra 1 and 2 plants 

currently rely on tw elve diesel generators that are able 

to feed the reactor cooling pum ps, w hich are sim ilar 

to those being used at the Fukushim a plants in Japan. 

The pow er from  the hydroelectric plants w ould be yet 

another security item  in addition to the generators. The 

com pany also announced that it has a contract w ith an 

outside consultant to review  m onitoring of the shoreline 

near the three plants located in A ngra dos Reis. Built 

near the shore, the plants also run the risk of landslides 

dam aging auxiliary facilities, such as w aste deposits.5 

Brazil has no contingency plan for evacuation of the city 

of A ngra dos Reis if a problem  sim ilar to w hat happened 

at Japan’s Fukushim a nuclear pow er plant w ere to occur. 

The A ngra em ergency plan establishes rem oval of the 

population – a total of 12 thousand people – in a 5 km  

radius from  the plants, w hich is the m inim um  required 

by the International A tom ic Energy A gency. A ccording 

to the President of the N ational N uclear Energy Com m is-

sion (C N EN ), rem oval of the population w ithin a 20 km  

radius, as in Japan, »starts to include the city of A ngra 

and is m ore com plicated«. The Brazilian governm ent is 

»going to think« about revising the em ergency plan.6 

H ow ever, it is w orth noting that the Fukushim a accident 

w as played dow n by Brazil’s nuclear authorities. G overn-

m ent initiatives w ere evasive and plans for construction 

of new  nuclear plants did not undergo any changes.

2. S ocio-P olitical D iscourse 
on N uclear E nergy

The experience gleaned from  the design, construction, 

and operation of A ngra 1, 2, and 3 – as w ell as having one 

of the largest uranium  reserves in the w orld, estim ated 

4. E letronuclear is a subsidiary of E letrobras, and was established in 1997 
for the purpose of operating and building thermal nuclear power plants 
in B raz il.

5. Ibid., 29 M arch 2011.

6. Ibid., 15 M arch 2011.
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at around 309 thousand tonnes (fifth largest reserve 

w orldw ide), w hich adds to the technological m astery of 

the fuel cycle – are the reasons given by the Brazilian 

governm ent for presenting nuclear energy in Brazil as 

a highly com petitive energy alternative that allow s the 

country to guarantee energy self-sufficiency. The anti-

nuclear m ovem ent in Brazil operates through actions by 

N G O ’s as G reenpeace in Brazil and through local m ove-

m ents such as SA PE (Environm ental Protection Society 

of A ngra), w hich is headquartered in A ngra dos Reis. 

It also operates through social m ovem ents such as the 

M ovem ent of the V ictim s of the N uclear A ccident of 

G oiania (1987) and G A M BA  (Environm entalist G roup of 

Bahia), w hich operates in the city of C aetité, w here ura-

nium  is currently being m ined.

A  study w as conducted by the IBO PE intelligence agency 

in Brazil in cooperation w ith the W IN -W orldw ide Inde-

pendent N etw ork of M arket Research agency from  21 

M arch to 10 A pril 2011 in 47 countries to assess the 

repercussions of the nuclear accident at Fukushim a on 

international public opinion. It found that 54 per cent of 

Brazilians are »against« the use of nuclear energy as a 

m eans of generating electricity for the w orld, com pared 

to a global average of 43 per cent. It is im portant to note 

that prior to the Fukushim a accident, the proportion of 

Brazilians against nuclear energy w as 49 per cent.The 

study also show ed that 57 per cent of Brazilians are con-

cerned about the possibility of a nuclear incident in the 

country, com pared to a global average of 49 per cent.

The anti-nuclear m ovem ent in Brazil is currently propos-

ing a m oratorium  on the Brazilian nuclear program m e 

and the debate is heating up in the m edia. Yet, it has 

not been able to achieve a change in current plans to ex-

pand the use of nuclear energy in the country. It is w orth 

noting that although there is an anti-nuclear m ove- 

m ent in Brazil, it does not have the sam e im portance as 

in European countries.

3. Alternative E nergy P aths

A  breakdow n of the electrical energy grid in Bra-

zil show s hydro pow er accounting for 72.3 per cent, 

conventional therm oelectric plants (coal, natural gas, 

and petroleum  derivatives) for 20.4 per cent, biom ass 

(m ostly sugarcane bagasse) for 6.6 per cent, w ind pow -

er for 0.72 per cent, and photovoltaic solar panels for 

15 M W . A lthough hydroelectricity is considered to be 

a renew able energy, the m assive hydroelectric plants 

already built in Brazil have resulted in the com pul- 

sory relocation of around 200 thousand fam ilies in or-

der to form  reservoirs and have also irreversibly altered 

ecosystem s. A round 65 per cent of the hydroelectric 

potential to be explored in com ing years is located in 

the A m azon Region, a biom e that is characterised by 

significant fragility. The sm all hydroelectric plants could 

increase their share, w hich is today around just 2.9 per 

cent, provided that their construction does not bring 

about social and environm ental problem s.O n the other 

hand, a m ere 794 M W  of w ind energy has been in-

stalled, com pared to an estim ated potential of around 

143 G W . In turn, the potential for co-generation using 

sugarcane bagasse is estim ated at around 8 G W , in ad-

dition to the possibility for using biogas for electrical 

energy generation. Furtherm ore, the potential for using 

solar energy, both therm al and photovoltaic, is extra-

ordinary.

Plans to increase the share of renew able energies, w ith 

the exception of hydroelectric pow er, are still quite insig-

nificant. Insertion of solar energy into the grid has yet 

to be regulated and the cost of acquiring photovoltaic 

panels is still an obstacle to greater use of this source. 

W ind pow er has show n better conditions for grow th, 

in pace w ith international trends. The latest auctions  7 

held by the governm ent have reduced costs, increasing 

the com petitiveness of w ind pow er in Brazil’s electrical 

energy supply.

Technical losses in the Brazilian pow er grid reached 

15 per cent. It w ould be possible to reduce this rate 

to 10 per cent, although as of yet there is no know -

ledge on w here these losses occur (in the transm ission 

and / or distribution grid). The A N EEL (N ational Electri-

cal Energy A gency) does not set loss-reduction targets 

for com panies. This 5 per cent drop in losses could add 

around 46 thousand G W h per year to Brazil’s electrical 

grid. A nother alternative is in repow ering / m odernis-

ing hydroelectric plants that have been operating for 

m ore than 20 years. A lthough Brazil’s governm ent has 

presented data that overestim ate the capacity for the 

country’s current hydroelectric system  to produce ener-

gy, studies point to a theoretical potential to gain around 

N :#D 1(# *(.%')0!*/# 5 !+('# "!*#('(&0*-&)'#($(*./# -$# M *)X -'#+(4$(,# 01(# 0/7 (#
of auction in the bids in order to increase the energy supply. The criteria 
are based on price of generation, and the companies (public and private) 
compete among themselves or in consortiums to win the auction.
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3,400 M W  of pow er, w hich could reach 8,000 M W  w ith 

repow ering.8 For this to happen and provide incentives 

for pow er com panies, a change is necessary to the stan-

dards that define rem uneration of energy gains pro- 

duced using repow ering, w hich is currently considered 

to be a surplus energy w hose value is m uch low er than 

the energy it w ould provide.

Thus, nuclear energy w ould becom e absolutely unnec-

essary as an alternative for satisfying Brazil’s energy 

dem ands. Regarding its m edical and industrial uses, it 

show s relative usefulness, w hich m ay be ensured by 

low -pow er nuclear research reactors.

8. WWF B raz il, R epowering Hydroelectric U tility P lants As an E nvironmen-
tally S ustainable Alternative to Increasing E nergy S upply in B raz il, 2004.


