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Argentina and the nuclear industry
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Limite de aguas interiores
Limite del mar territorial argentino
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Limite exterior de la plataforma
continental argentina

El limite exterior de la plataforma continental argentina
dibujado en este mapa es el contenido en la
presentacion realizada por la Republica Argentina ante
la Comision de Limites de la Plataforma Continental el
21 de abril de 2009
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Argentina and the nuclear industry

3 % Atomic Centers
6 . MTR's
3 om NPP

1 &3 SMRin construction
813 ‘ Operational Nuclear Medicine Centers
5 ¥ Nuclear Medicine Facilities
1 © Technological Area
9 # Mining Activities Locations
5 ‘g Particle Accelerators for Radioisotope Production
339 ‘ Facilities with industrial applications
4 ® Irradiation Facility
1 . Uranium Enrichment Plant
1 S Uranium Purification Plant

1 =% Industrial Mining Complex

1 ﬁ Heavy Water Industrial Plant

»
7 ‘ Nuclear Medicinie Centers Under Construction
® 5 ‘3 Particle Acceletarors for Research “.«.\_\‘Q

4 ‘ Regionals: Centro, Noroeste, Cuyo, Patagonia

1 ' Nuclear fuel facility
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Repositories

Spent Fuel Management Facilities

Site
CNAI

CNAII
CNE

Ezeiza Radioactive Waste
Management Area (AGE)

Ezeiza Atomic Centre (CNEA)

Facility

| & Il Pool Building

Pool Building

Storage Pool

Storage Silos (ASECQ)

Central Storage Facilities for
Research Reactors SF (DCMFEI)

Research Reactor Irradiated Fuel
Storage Facility (FACIRI)

Waste Management Facilities

eNPP= systems of treatment and conditioning for
solid, liguid and gaseous.

e CAE= Radio Isotope Production plant

e AGE= Storage of Rad. Sources, Long term
Deposit, Cementing and compacting Pilot Plant
ePilcaniyeu=LLW deposit

*UO,Plant= Raw material deposit

eMining and processing U minerals (Mendoza,
Cordoba, Chubut, Salta, La Rioja)
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Repositories — Atucha NPP Compléx ¢
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Argentina

Ciudad de

Source: maps.google.com

(ko)

Atuchal Poolsl &Il 11201 1705127.373 6405.647

Atucha ll Pools 1058 185789.718 679.015

Inventory at 31 December 2016
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Repositories — Embalse NPP

System |Quantity [U tot (kg) |Pu (est)

b Embalse Pools 32101 600475.400 2056.496
5 oo s Silos 113160 2111529.164 7753.933
‘9 { Inventory at 31 December 2016

Bueno.s Aires

Source: maps.google.com ., ¢

Argentina

———P
7

Source: Noguereno

* Pool - 8 years at 80% power
 SF->Basket (x60)-> 9 bskt x silo
* 6 years of wet storage /21
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Repositories - AGE

Source: maps.google.com

AGE MTR 146 173327
PINS 232 14188

Inventory at 13 August 2013 (IAEA PIV)

e Started 1972
 |n 2003 studies of condition
* Replace the facility
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60

FACIRI MTR
Inventory at 31 December 2016

73065

e Safety improvements
* Conservation of SF
 Water quality monitoring
» 2 collumns alongl6 m
» 19 grids/ collumn
» 32 SF assemblies
» Total capacity of 608 SF

/' desplaz¢
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Repositories

Projects @

eThe decision on the possible reprocessing or final disposal of the SF will be made
before 2030.

eAtucha |- Burned Fuel Assemblies Dry Storage
e\/ertical subterrain Silos
e? baskets, 9 SF per basket
eCAREM-25 NPP
eSpent Fuel Storage Pool
eStore SF originated during 10 years of full power operation
eCooling and clean up systems

eQuality of the water, compensate water loos by evaporation, monitoring
radiological, physical and chemical parameters

-RA-la Reactor

eStorage Pool, to cover 10 years of operation
* 11/21
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Repositories . ‘
Projects § Iy
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Final Disposal of Spent Fuel : ,. ,_ foss wg« 0 NEGRO‘:’\"O?:: ;
eDeep geological repository in 3 - -;;r < oism?. — er —
Argentina by 2060 o ),\J ETA AT L = AP o )
eR&D  activities have been e Ty - e

conducted in relation to the
geology of sites to locate the

Source: “Ciencia Hoy” Magazine

repository location.
Sierra del Medio Project

Ubicacion de
fres las formaciones

eGranite &. TR
Closed in 1996 - ™ zonas smeas



CERUS/VITROCERUS is a method developed by National Atomic Energy
Comission (CNEA) to conditioning Materials Test Reactors Spent Fuel
Elements (MTRSFE). The key of the process Is the use of natural or
depleted uranium oxide to isotopically dilute the spent fuel, to reach a
final enrichment of 1 to 2% U?%3°, as the immobilization matrix, obtaining a

monolithic ceramic waste form.

* SF enrichment = 11%
 Addition of U;Og4 (natural 0.711% or depleted 0.3% U23>)
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PROJECT CERUS

Precursor Powder

2.0 [20.0kV 9.4 mm |1 000 x| ETD

o | spot|  HV ’ WD ’ mag det‘ HFW 100 ym

298 um Nova NanoSEM

| Route 1: Thermal calcination UO, 7o 20_0&"“1‘@”1 Q”Z%gxié’f{?
at 700°C
J
Route 2: Dissolution UQ, in nitric
U308 Powder - acid, Precipitation of AI%.)U and
inthesis ABLG ’
sint calcination at 700°C s
J J

Route 3 (posible): Calcination of
Uranium nitrate (solid) at 650°C
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11/28/2017 mag O1] det [spot| WD 50 um
12:23:23 PM |10.00 kV| 1 500 x |ETD| 3.0 |10.0 mm Inspect




PROJECT CERUS

Pellets

ePressed at 432, 504, 576y 752 Mpa,
SS matrix #=9.2 mm

oSintered at 1100, 1200, 1300 and
1400°C

eGeometric density

e\Water and Hg immersion to
obtain density and porosity

eHSM pellet 490 Mpa, 1300°C.
@=4 mm




PROJECT CERUS

i FRoute 1
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PROJECT CERUS

Pellets

8.60

N N o 0o
o 0 O N A
S o & o o

Sintered density (g/cm?3)

~
I
o

7.20
4.00 4.50

® Remolido 432 O Remolido 504
A U308mayo-432 X U308mayo-504

® U308.1.Cal-752 ® Pastilla 1-MAT

Green 0 VS Sintered 0

5.00 5.50 6.00 6.50 7.00
Green Density (g/cm?3)

Remolido 576 A U308[nico]-432 B U308][nico]-504 € U308[nico]-576
©U308-Call7-2daT-432 H U308-Call7-2daT-504 A U308-Call7-2daT-576 ¢ U308.1.Adu-752
O Pastilla 2-MAT ® Pastilla 3-MAT
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PROJECT CERUS
U,Si, - Al plates
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Conclusions and Outlook m

Conclusion Outlook
The U,0, powder was successfully eMix of oxidized Al-plate + U,04 (ADU), press and
obtained by three routes sintered
eBest ceramic matrix is obtained by eCharacterize pellets
ADU route (densification, porosity) eMechanical behavior
e Succesfully oxidized and milled eChemical behavior
the Al-plate .
ePorosity

eScaling in size the pellets
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Thank you very much
for your attention!

Comision Nacional de Energia atomica

National Nuclear Waste Management Program

pngrr@cnea.gov.ar

WWW.Chea.gov.ar
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