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Energy Sources in Brazil
Uranium (3.3%)

Hydro (76%)

@ Coal B Petroleum [ Natural Gas
[J Uranium B Others E Imported
W Hydro
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« ANGRA 1
- 600 Mw
- WESTINGHOUSE
- 1985 - COMMERCIAL OPERATION

+ ANGRA 2
-1300 mw
- KWU - KRAFTWERK UNION A.G.(SIEMENS)
-2000, DEC. - COMMERCIAL OPERATION
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ANGRA 1 ANGRA 2

QXFOHDU SR Z HU SODQWV
DQJUD 6

o 1300 Mw

e KWU - KRAFTWERK UNION AG
(SIEMENS)

e 71996 — CONSTRUCTION STARTED
e 2006 — DECISION TO CONTINUE
e 2008 — COMMERCIAL OPERATION




ANGRA 1 AND ANGRA 2

ANGRA 33
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- MINISTRY OF SCIENCES AND TECHNOLOGY
- 10th. OCTOBER, 1956

- RESPONSIBLE FOR:

- ESTABLISHMENT OF NORMS AND REGULATIONS
CONCERNING TO RADIOLOGICAL PROTECTION AND
NUCLEAR SAFETY,

- LICENSING, INSPECTION AND CONTROL OF NUCLEAR
ACTIVITIES IN BRAZIL.

- RESEARCH AND DEVELOPMENT IN NUCLEAR

TECHNIQUES.
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CNEN - STRUCTURE

Research & Logistic Radiological

Development Protection &
Nuclear Safety

CNEN OFFICES IN BRAZIL Coard
Clistrito Foderal ) [Eé;fégt;:'

* Distrite do Planalte Central

Pernambuco

* Centro Regional de
Ciencias Nucleares
em Recife [CRCN-ME)

Goias
* Centro Regionalde
Ciencias Mucleares em
Abadia de Goias
[CRCN-C0O)

Bahia
* Distrite de Caelite

Minas Gerais
* Centro de Desenvolvimento da
Tecnclogia Muclear [CETH)
Lakoratoric de Pogos de

aldas [COLAR)

Rio de Janeiro
* S5ECE

* Institute de Radioprotegao «
Cosimetria [IRD)

* Institute de Engenharia

Sio Paulo Muclear [IEN)
* Instituto de Pesguisas * %ﬁ:}glﬂ Angrma dos Reis

Energeticas e Mucleares [IPEN)

Rio Grande do Sul
+Distrito de Porto Alegre
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* Four research reactors are operated by the
federal research institutes.

POWER

FACILITY kW) TYPE STATUS
ARGONAUTA 0.20 ARGONAUTA Oper.
IEA-R1 5,000.00 POOL Oper.
IPEN-MB 01 0.10 ZPR TANK Oper.
IPR-R1 250.00 TRIGA-Mark I Oper.
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« At

the Institute of Nuclear Engineering

(Instituto de Engenharia Nuclear — IEN), in
Rio de Janeiro city.

» The first criticality of the reactor was reached on
February of 1965.

» The reactor can operate at a maximum power of
1kW during an hour or 500 W continuously.

It is used mainly for

training purposes,
research and sample irradiation.
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The oldest in the Southern Hemisphere.

At the Nuclear and Energetic Research Institute
(Instituto de Pesquisas Energéticas e Nucleares - IPEN).

US program Atoms for Peace.

Operates continuously during 120 hours per week at
5 MW.

Initially it operated with high-enriched fuel, and now it
has been converted to Low Enriched Uranium (LEU).

It is used, besides the research purposes, mainly to
produce radiopharmaceuticals.
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The newest Brazilian RR.

At the Nuclear and Energetic Research
Institute (Instituto de Pesquisas Energéticas e
Nucleares - IPEN)

US program Atoms for Peace.

The reactor can operate at 100 W, and reached
criticality for the first time on November of 1988.

It is used for simulation of small LWR and
research in reactor physics.
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« 250 kW Triga reactor.

« At the Nuclear Technology Development
Center (Centro de Desenvolvimento de
Tecnologia Nuclear - CDTN) in Belo Horizonte.

* The first criticality was achieved on November
of 1960.

* It operates 4 hours per day, 5 days per week, 40
weeks per year.

* It is mainly used for research and reactor
operators training (Angra | and ll).
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Nivel de Agua

Colimador Cénico
D=10cml = 700 cm
(Fora de Escala)

Sala de

Irraciagio
(Fora de Escala)

Studies on feasibility of getting an

horizontal/vertical neutron beam from the IPR-R1
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ROTARY SPECIMENT RACK
DRIVE WECHAMISH

INDICATOR ASSEMBLY

CENTRAL BEAM

PHEUIMATIC
TRAMEFER TUBE 25

CEMTRAL THIMBLE

BE25 mm

CONTROL ROD

ROTARY SPECIMEM RACH

ALLIIHLI TARE REFLECTOR

10 CHAMBER CONCRETE

STEEL TANKS

| 1920 mim |
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IPR-R1
Reactor

DTG
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VISUAL INSPECTION TO
CHECK THE INTEGRITY
OF IPR-R1 FUEL RODS
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Camera immersed in to the pool
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View of the reactor structure
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Fuel being taken for inspection &L

Rod oxidation difference
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* It is part of the Report for licensing

« Decommissioning of mines and one
earth-rare industry

« Decommissioning plan for the NPPs
will be defined after the decision of the
repository

« Decommissioning plan for the RR will
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» Spent fuel is not considered radioactive
wastes, as defined in the National
Report of Brazil for the Joint
Convention on the Safety of Spent Fuel
Management and on the Safety of
Radioactive Waste Management.

» Brazil has not yet defined about the
spent fuel and high-level waste
disposal.
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* IEA-R1 - Part of its spent fuel was returned to USA,
in 1999.

+ Storage facilities at IEA-R1 consist on racks in the
reactor pool (capacity of 156 assemblies).

+ 21 storage positions are occupied (7-10 years can be
full).

* The option to send SFA (Spent Fuel Assembly) to
USA will cease, and a national solution will have to
be adopted.
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IAEA REGIONAL PROJECT - OBJECTIVES

* Provide the basic conditions to define a regional
strategy for managing spent fuel;

* Provide solutions taking into consideration the
economic and technological reality of the countries
involved,

+ Determine the basic conditions for managing RR
spent fuel during operational and interim storage as
well as final disposal,

Establish forms of regional cooperation for spent
fuel characterization, safety, regulation and public
communication.

Vshgw IxhoHdip hgww 0UU

* Argonauta and IPR-1

— at the moment due to the low nominal power,
except for aging concerns, spent fuel is not a

problem.

* IPR-1 - the first fuel assembly replacement of

the reactor is expected to occur only in 2010.
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* Brazilian practices are similar to most
international practices.

 The policy is to keep them safely isolated
from the environment for time being, while a
permanent solution is expected on a national
level.

UDGIRDFWIYH Z DVWH
PDQDJHP HQW

The basic legislation governing this policy are:

* Brazilian Constitution, which establishes in its article
21 that “all the nuclear energy activities shall be
solely carried out for peaceful uses and always
under the approval of the National Congress”;

 Law 6.189, which attributes to CNEN the
responsibility for the management of radioactive
wastes;

 Law n. 10.308 of 20 November 2001, which
establishes rules for the sitting, licensing operation
and regulation of radioactive waste facilities in
Brazil;

* Brazilian Program for Radioactive  Waste
Management — under approval.
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- WASTE MANAGEMENT
- RADIOACTIVE WASTES: LLRW AND ILRW
- HAZARDOUS WASTES (NO RADIOACTIVE)
- WASTES FROM MEDICAL USES
- TRAINING

- MODELLING
— SAFETY ASSESSMENT FOR LLRW
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WASTE TECHNOLOGY FACILITIES
- LIQUID WASTE STORAGE

- INTERIM RADWASTE STORAGE

- CHEMICAL PRECIPITATION FACILITY (200L BATCH
PLANT)

- CEMENTATION FACILITY (200 L BATCH PLANT)

- CEMENTATION LABORATORY

- BITUMINIZATION PILOT PLANT
- COMPACTION FACILITY (16 TON COMPACTOR)
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WASTE TECHNOLOGY FACILITIES

CEMENTATION AND BITUMINIZATION PLANTS
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WASTE TECHNOLOGY FACILITIES
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2 nuclear power plants
4 research reactors

1 repository (Goiania’s radiological
accident)

Decommissioning experiences in
mines and in an industry

There aren’t any national regulations
for decommissioning

* Follows the IAEA’s guidelines.
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3rd WORLD TRIGA USERS CONFERENCE
22.8. - 25.8.2006 — Belo Horizonte- MG -
BRAZIL

One of Session Topics:
-TRIGA Reactor Decommissioning
(no paper submited)
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