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INTRODUCTION

PRICESF

OILIN THEPASTYEARSCAUSED

TO CHOOSENUCLEARENERGYAS AN
ALTERNATIVEO SATISFYHEGROWTHDF
ELECTRICIDEMAND

NOW NUCLEAERENERGYS AN OPTIONTO

GENERA!]

'E BASELOAD ELECTRICITY

WITHOUTEMISSIONOF ANTHROPOGENIC
GREENHOUSRASES

2016 LAS/ANS SYMPOSIUM
SOCIEDAD NUCLEAR MEXICANA A. C. Rio de Janeiro, Brazil

June 20 to 23, 2016



INTRODUCTION

SOMECOUNTRIEGF LATINAMERICACHOOSE
TOEXPLOREHEPOSIBILITYO MANUFACTURE
THEIROWN FUELTO FEEDTHEIRNUCLEAR
REACTORS

IN  LATIN AMERICA THERE ARE THREE
COUNTRIESUSING NUCLEAR ENERGY TO
PRODUCELECTRICIRRGENTINBSBRAZIIAND
MEXICO
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OIL PRICES TREND
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CO2 EMISSIONS IN ARGENTINA

CO2 emissions (metric tons per
capita)

4.6

H—W

Bl Argentina High income: nonQECD
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NUCLEAR SHARE FOR ELECTRICI
PRODUCTION IN ARGENTINA

B Muclear Shars [%]
H Mon Nuclear Shars [T%]

Total Electricity Production (including Nuclear) 135072.00 GW.h (Net, 201-
Nuclear Electricity Production 6519.00 GW.h (Net, 2
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Nuclear Power in Argentindilestones
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GEOGRAPHIC DISTRIBUTION OF ACTIVITIES IN ARC(
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INVAP (INVESTIGACION APLICADA)
Experiencel

1978 Built RRO Iin Peru

1982 Finishconstructionof RA6 in Bariloche

1983 Builtenrichmentplant in Pilcaniyeuin
provinceof RioNegra

1988 Atuchal isrepaired

1991 BornINVARNgenieriaSA.

1997 RAS81o test coreof CAREM

1998 ETTR andFuelelementplanin Egypt
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INVAP (INVESTIGACION APLICADA)
Experience2

2002Changeof divisorplatesof steam
generator
2006 Participationto finish Atuchaz2.
Built of OPALreactorin Australia
2007 Developingof homogeneousreactor for
BabcockandWilcox
2008Contractsthrough AIEAto update NPPIn
RumaniaandLibya
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INVAP (INVESTIGACION APLICADA)
Experience2

2009 Radioisotopeproductionplantin Egypt
2010 Basicengineeringrom RR10in Peru
2011 1&CModernizationof TRIGAN Romania
RWfrom extractionof oil characterization
In SaudiArabia
Engineering, construction, assembly and
startup of the liguidsand solidsRW
treatment systemof Atucha
2.

2016 LAS/ANS SYMPOSIUM
SOCIEDAD NUCLEAR MEXICANA A. C. Rio de Janeiro, Brazil

June 20 to 23, 2016



INVAP (INVESTIGACION APLICADA)
Experience3

2011 Startup of plant for production of
radioisotopesn Egypt
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CONUARCOMBUSTIBLES NUCLEARE
ARGENTINOS) EXPERIENCE

Fabricationof:

Naturalandlow enrichmenturaniumpellets
Structuralcomponentsfor nuclearfuels
Controlrods

2016 LAS/ANS SYMPOSIUM
SOCIEDAD NUCLEAR MEXICANA A. C. Rio de Janeiro, Brazil

June 20 to 23, 2016

Sociedad Nuclear Mexicana



NASANUCLEOLECTRICA ARGENTIN

Commerce and Produce 1750 MWe
-Juan Domingo Peron
(Atucha 1) |

-Néstor Kirchner
(Atucha 2)

-Embalse W el
Responsible for the life extensmn of these NPP
and construction of a 4th NPP.
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CO2 EMISSIONS IN BRAZIL

CO2 emissions (metric tons per
capita)

2.2
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Bl Erazil Latin America & Caribbean

Upper middle income
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NUCLEAR SHARE FOR ELECTRICI
PRODUCTION IN BRAZIL

H MNuclear Share %]
H Mon Muclear Share [7%]

Total Electricity Production (including Nuclear) 537467.49 GW.h (Gross, 201
Nuclear Electricity Production 14809.16 GW.h (Gross, -
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Nuclear Power in BraMilestones

Goverment

bids for

initial NPP
A

mm . m

S art

Empresas
Nucleares

Brasileiras,

S.A.

(Nuclebras) +
Equipamentos
Pesados S.A.

(Nuclear
Heavy
Equipment,
NUCLEP)

construction
of ANGRA 1

National Research
Institute

Start
construction
f ANGRA 2

INB took over the
front end fuel
cycle &

Furnas Centrais Merge of Furnas Start
Elétricas S.A. for& Nuclen to be construction
Angra2&3  Eletrobras of ANGRA 3
(Furnas) Termonuclear

subsidiaries of

Nuclebras. S.A.

(Electronuclear)

Uranium Open pit o

Industrias Nucleareg Commercial Finish

do Brasil S.AINB). operation operation of

Lagoa ReaI/CaetitQ’, of ANGRA 2 Uranium

Mine _ Stage 1 of Open pit
Commercial gelo Lagoa
operation uranium Real/Caetité
of ANGRA 1 \‘?V?t';'fhme”t Mine

centrifuge at
Resende (INB)
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Fortaleza/CE
DIFOR
Distrito de Fortaleza

Recife/PE
g CRCN-NE
’ T Centro Regronal de
| Clancias Nucleares
. do Nordeste

Caetité/BA
DICAE

Distrito de Castité
Brasilla/DF
- ESEBRA
Escritorio de Brasilia 'gé%g‘ Janeiro/RJ
Abadia de Goids/GO IRD
» CRCNCO Instituto de
Centro Regional de Ciéncias Radioprotegio o
‘ Nucleares do Centro-Oeste Dosimatria
| [Be IEN
| %;’;, Hortzonte/MG Instituto de
‘ Centro de Desenvolvimento da m‘"‘
Tecnologia Nuclear r
' [Pogos de Caldas/MG o
\ LL:::):M de Ale NR-S_ Escritério de Resende
\ Porto i ]
_fgg: de Caldas gk ] Angra dos Reis/RJ
Sao Paulo/SP Escritorio de Distrito de
IPEN Porto Alegra Angra dos Reis
Instituto de Pesquisas
‘ Energéticas @ Nucleares
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NUCLEP (NUCLEAR HEAVY EQUIPNV

Fabricatiorof:
Tanks, Condensers Accumulators,Reactor PressureVessels,
SteamGeneratorsand Cylinderdor NPP

™~
N = nros pes a

Expertise e Tecnologia ' \
para executar projetos na fig |
4rea de defesa Er

Pressurevessels processtowers, reactors, heat exchangers,
steamturbine casingfor power plants
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INB (INDUSTRIAS NUCLEARES DE E

Fabricationof nuclearfuel.

INB2 Nuclear Fuel Factory (FCN) is located in Engenheiro Pass
municipality of Resende, Rio de Janeiro.

Extending over an area of 600 hectares, FCN industrial activitie:
related to the nuclear fuel cycle: FCN Reconversao (UF6 to UQO:
Conversion); FCN Pastilhas (production of UO2 pellets); FCN
Componentes e Montagem (components and fuel element
fabrication); and the isotope enrichment plant.
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FURNAS

Founded from hydroelectricdam at Furnasin the middle of
195Gs. It is a subsidiary of Centrais Elétricas BrasileirasSA.
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Generationandtransmissiorof energy

17 hydroelectricdams

2 thermal electricalplants

30wind farms

24000Kmof transmissiorlines -

Substations ; e A
Technologicatenters SR

Approximatelyl 0% of the energyrequirementsin Brazll
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ELECTROBREBEECTRONUCLEAR

Commerce and Produce 1990 MWe
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CO2 EMISSIONS IN MEXICO

CO2 emissions (metric tons per
capita)

3.9

WM

B Mexico Latin America & Caribbean
Upper middle income
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NUCLEAR SHARE FOR ELECTRICI
PRODUCTION IN MEXICO

GENERATION
257,860MWh

Wind
Dual ~ Hydro 700
6,04%  10,64%|

Coal
6,22% Nuclear
4,58%

CcC

49,02% Thermal

20,43%

Nuclear Electricity Production 11810 GW.h (Net, 2015)
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Nuclear Power in Mexicdilestones

ENSNS (Regulatory Body)

Creation of the
PRODESEN
National Nuclear ININ (R&D) Extended Power 20162030
Energy . Uprate (EPU)
Commission Nationa| Pramex (E>'<‘tlngwshed) project at Laguna A
Nuclear Verde
Nuclear Law Nuclearenergy
Energy modification considerd clean
Institute energy
T NuclearPower
remainsstate owned

1976&

1977 /

¢ New CFE
Start Up TRIGA f l'-a"". .
Mark III or electricity
Construction of . . ISFSI| at
August 14th Comision Laguna Verde E;Tf::r\(;ghgpsa?goln& I Laguna
Federal de Nuclear Power \ 4 9 Verde
Electricidad (CFE) Plant Site
Ley Reglamentaria del
Articulo 27

Constitucional en
materia nuclear
(currentlv in force)



