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Update of Nuclear Energy Prospects in Brazil

e Current Status of Nuclear Energy

e National Energy Plan 2030

e Construction of Angra 3 NPP

e Nuclear Expansion in the Northeast

e Nuclear Fuel Cycle Expansion Plans

e |Impact of Fukushima Dai-Ichi Accident

Possible roles SMRs in Brazil

e Electricity Production
e Co-generation: Electricity and desalination
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Admiral Alvaro Alberto Nuclear Power Station — CNAAA

Angra 1 and Angra 2 Units

View from the mountain

Ang'ra 1 and Ahra 2 Units

View from the Atlantic Ocean

Angra 1 NPP: 657 MWe PWR, Westinghouse, 1985
Angra 2 NPP: 1350 MWe PWR, Siemens/KWU, 2002
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Mining (INB) Milling (INB) Conversion (Canada)
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Reconversion (INB) Pellets (INB) Fuel element (INB)
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National Energy Plan 2030 - Lonqg range enerqy planning

The reference scenario forecast an expansion of 130.1 GWe of the installed
electricity capacity until 2030. Most of the expansion - 87.7 GWe - should
come from hydropower. Nuclear energy shall contribute with only 5.3 GWe.

ELE&TPFX,S'S%,&A&’@VSTY 20058 BN20t =R R 262088 20255 | SS2 050 oM - -

INSTALLED CAPACITY 86.9 128.8 151.7 181.7 217.0 | 130.1
Hydropower 68.6 99.0 116.1 137.4 156.3 87.7
Conventional thermal 14.9 21.0 22.5 25.0 32.5 17.6
NUCLEAR 2.0 3.3 4.3 5.3 7.3 5.3
Alternative sources (*) 1.4 5.5 8.8 14.0 20.9 19.5
Annual average increased 8.4 4.6 6.0 7.1 5.2

(*) Mostly from small hydropower plants, biomass plants, wind plants
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COMMITTEE for DEVELOPMENT of the NATIONAL NUCLEAR PROGRAM

Electricity Generation

« Construction (completion) of Angra 3 NPP
* Followed by the construction of 2 NPPs in the Northeast plus
2 NPPs in Southeast

Fuel Cycle

* Increase of the production of uranium concentrate (U;Oy)
« Implementation of the conversion step in aindustrial level
« Scale up of the enrichment step to industrial level

« Construction of a national deposit for the storage of LLW & ILW
« Construction of an intermediate deposit for the storage NSF & HLW
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Admiral Alvaro Alberto Nuclear Power Station — CNAAA

Angra 3: futuristic view

““Angra 2 > Angral

e S

Angra 3: construction site

Angra 3 NPP: 1350 MWe PWR, Siemens/KWU, 2015

(incorporates the technological advances made since the construction of Angra 2)
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Auxiliary buildings

Construction of Angra 3 buildings SEREEEE=ke =
02/07/2010 |

Reactor buiIding'
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Candidate States for the
first 2 NPPs:

Atlantic Ocean

ALAGOAS and BAHIA

2008: Beginning of site selection
for the Northeast NPPs

Region-of
Interest

2019: Beginning of operation of
the 1st Northeast NPP

2021: Beginning of operation of
the 2" Northeast NPP
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Uranium concentrate (U3z0g) production

CAETITE (Bahia)

Current production: 400 ton/yr
2013 production: 900 ton/yr

SANTA QUITERIA (Ceara)

2012 production: 300 ton/yr
2015 production: 600 ton/yr

Uranium conversion Uz0s/ UFs

RESENDE (Rio de Janeiro)

2015 starting production: 1200 ton/yr
2018 augmented production: 2400 ton/yr
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Uranium enrichment

RESENDE (Rio de Janeiro State)

Stage 1 of the Industrial enrichment plant
at RESENDE officially opened in 2006,
with four modules totalling 115,000
SWU/yr. Each module consists of four to
five cascades of 5000-6000 SWUlyr.

Actual operation of the Resende plant commenced in 2009 and it
produced 730 kg of 4% enriched uranium in that year. At full stage 1,
the plant is expected to produce 60% of the fuel needs for Angral & 2
by 2012. Stage 2 will take the plant capacity to 200,000 SWU/yr.

3 INPRO Dialogue Forum - IAEA HQ, Vienna — October 10 to 14, 2011 - slide 12



ELETRONUCLEAR: Five-year program of actions

Revaluation and improvement of the safety, security and reliability of
Angra 1 and Angra 2 plants.

Carrying out a list of actions and short term checks as proposed by the
World Association of Nuclear Operators (WANO).

Development of 'stress tests' for Angra 1 and 2 to assess their ability to
cope with severe accidents and scenarios beyond their design basis
(based on the patterns developed by the Western European Nuclear
Regulator's Association - WENRA).

THE REVIEWS ARE NOT EXPECTED TO HAVE ANY IMPACT ON
BRAZIL'S PLANS FOR FUTURE NUCLEAR POWER PLANTS BEYOND
THE INCORPORATION OF ANY TECHNICAL LESSONS LEARNED.
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ELETRONUCLEAR: Preparedness

« Reassessment of Angra 1 and 2 ability to withstand natural risks,
including earthquakes, waves, flooding by excessive rainfall, landslides
and tornadoes.

« Setting up a system to monitor sea movements during severe weather
outside the bay where the plants are located to evaluate whether the
plants capacity to handle sea surges of 4 m is sufficient.

* In preparation for the mitigation of severe accidents, conduct studies
into the installation of a small hydroelectric plant in the region dedicated
to providing backup power to the plants in the case of a total loss of
their emergency diesel backup generators.

 In terms of emergency planning, consider the possibility of providing
routes by sea and air in the event that alternative means of evacuation
other than road are needed.
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ELECTRICITY PRODUCTION

During the review of the national nuclear program, the
deployment of SMRs were considered in all the scenarios
studied. The medium scenario, e.g., considered the deployment
of 3 SMRs of 300 MWe up to 2030 (SEE ANNEX).

Eletronuclear studied the possibility of deploying the
International Reactor Innovative and Secure (IRIS) for
co-generation application (electricity and seawater desalination)
in the Northeast.
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CO-GENERATION: ELECTRICITY and DESALINATION
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POLYGON OF DROUGHT (P-D)

P-D is the SEMI-ARID portion of the
northeast of Brazil with at least 19
MILLION PEOPLE living in a area
greater than 900,000 km?2.

Cyclically the SEMI-ARID experiments
continuous periods of 4 years without
rain.

OPEN DEMAND FOR POTABLE WATER
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Thank you for your attention

>
9.4 CNEN
A\ Comissao Nacional
de Energia Nuclear
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The studies conducted by CNEN, Eletronuclear, INB and Navy

supported the deployment of SMRs

Low Scenario:

— Angra 3 (1300 MWe PWR) + one 100-300 MWe NPP

— Fuel production to supply 50% of the internal demand
— Investments of US$ 2,800 million

Medium Scenario:

-~ Angra 3 + one 1,300 MWe PWR + two 300 MWe NPPs
— Auto sufficiency in fuel production

— Investments of US$ 6,770 million

High Scenario:;:

— Angra 3 +two 1,300 MWe PWRs + four 300 MWe NPPs
— Fuel export

— Investments of US$ 11,800 million
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