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IAEA’s Role and Activities :J

International Conference on Fast Reactors and Related Fuel Cycles:
Sustainable Clean Energy for the Future (FR22)
19-22 April 2022, Vienna, Austria

« Established in 1957, as an autonomous organization
within the United Nations system, the IAEA actively
supports its 180* Member States to (inter alia)
improve their capabilities for the safe and effective
management of spent nuclear fuel from the current
and future reactor’s fleet (e.g. GenlV, SMRs, AMRs,
etc)

* Through:

= QOrganizing international conferences and workshops
= Publishing technical documents and reports

= Coordinating international research activities (CRPs)
= Providing review missions/advisory services

= Managing specific databases and e-tools

*as of 15 November 2024


https://nucleus.iaea.org/sites/smr/Shared%20Documents/2022%20IAEA%20SMR%20ARIS%20Booklet_rev11_with%20cover.pdf

I IAEA’s Governance and g T il
Advisory Boards e '

(Jnea._ GC(67)/RES/10

General Conference

GC(6TYRES/10
Date: September 2023

Sixty-seventh regular session

Toem 16 of the 5
(GCED4)

« Biennial programmes (ex: 2024-2025) taking into
consideration Member States’ recommendations & requests
expressed through the yearly adopted resolutions, during the n:ii::::ﬁ':;;n:;;ij::jm::s
General Conferences

“Calls upon the Secretariat and Member States in a position to do so to investigate new reactor and fuel cycle :

General

technologies with improved utilization of natural resources, and proliferation resistance, including technologies e o e Ay e s ot A 1.0 S e

. . . . accelerate and enlarge the contribution. of atomic energy to peace. health and. prosperity
for the recycling of spent fuel and its use in advanced reactors under appropriate controls and for the long-term e et o s s s ot
disposition of remaining waste materials, taking into account economic, safety, and security factors” e b g o e s sk 8 g of e

experts in the field o atomic energy. with due consideration for the increasing

needs of developing

“Recommends that the Secretariat continue to explore, in consultation with interested Member States, e mont o S o vt ot oy
innovative nuclear technologies, including alternative fuel cycles, associated back-end management i e i o, o, e e o o
capabilities, innovative nuclear energy systems and fusion power plants, with a view to strengthening and e *”‘“"’"’““&“Gé’i.u“?.f“f‘""’" “‘“ii Drm“‘ e

fostering infrastructure, safety, security, science, technology, engineering, and capacity building via the use of
experimental facilities and material testing reactors, to facilitate licensing, construction, and operation of these

technologies” KA L wlw
. . B TWG-NFCO, April 2024
« Standing Advisory Groups (SAGs) A '?ﬁ w

Standing Advisory Group on Nuclear Energy (SAGNE): a group of international experts advising (yearly) the én
V

Director General on nuclear power, fuel cycle and nuclear science issues

« Technical Working Groups (TWGSs)

Groups of international experts advising (yearly) the DDG-NE on the orientation and implementation of NE
programmatic activities (ex: TWG on Nuclear Fuel Cycle Options and Spent Fuel Management (TWG-NFCO))




I IAEA’'s Organization
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I Spent Fuel Current Global Inventory

~ 417 NPPs* in 31 countries discharging ~ 10 000 tHM per year

Global Inventory by the end 2024, ~ 430 000 tHM

~47% At Reactor

Storage
Location

Storage

Mode

~65% Wet

(* Feb. 2025, see PRIS database: https://pris.iaea.org/pris/)

* Global Inventory of spent fuel at the end 2023: ~ 430 ktHM, among which ~ 301 ktHM are in Storage
« 47% at Reactor, 53% Away from Reactor (33% Wet Storage / 67% Dry Storage)
« Selection of storage technology depends on many factors: Fuel, Economics, Stakeholders’ preference




IAEA-ARIS SMR Booklet
2020/2022/2024 Editions

Advances in Small Modular Reactor 2020 Edition: For the first time a special

Technology Developments Advances in Small Modular Reactor

coverage on fuel cycle approaches and UEST ey bl L

IAEA Advanced Reactors Information System (ARIS)

A Supplement to:
2020 Edition

waste management by technology was Dt i
included

small
modular

Insightful annexes with various charts and

reactors
tables

Advances in
SMR Developments

2024

e 4, Y Fuel Cycle Approach by type of coolants and technology characteristics

- I
Categories Water-cooled Reactors HTGRs e ] Molten Salt Reactors

and Fast Reactors
IAEA 2020 Open Fuel Cycle CAREM, ACP100, HTR-PM, GTHTR300, PBMR, EM? Integral MSR, SmTMSR-400
SMART, NuScale, GT-MHR, Xe-100, SC-HTGR IAEA 2022 ARIS SMR Booklet

CANDU-SMR
@IAEA A Close Fuel Cycle SHELF BREST-300-0D, 45, FUJI, LFTR, CAW_aste Burner
SVBR-100 (later generation), and

) INTERNATIONAL CONFERENCE ON SMALL MODULAR REACTORS AND THEIR APPLICATIONS
MCSFR &j !AE,@. R 21-25 OCTOBER 2024

SMART, HAPPY200, ABV- HTR-PM (online refuelling), MicroURANUS, W-LFR, CA Waste Burner

Longer Refuelling Cycle

6M, RITM-200, SHELF GTHTR300 SEALER and EM?
> 24 months
CAREM, NuScale, VBER, Integral SMR MoveluX
Enrichment < 5% NUWARD and ACPR50S Stable Salt Reactor
. HTR-PM, PBMR, GTHT! REST-300-0D, 45, EM?, Th I
5% < Enrichment < 15% Bl G R300 BREST-300-0D, 45, El orCon Energy Wel

ARC100, Superstar

Enrichment > 15% KLT-40S, RITM, SHELF, MHR-T, MHR-100, GT-MHR, SVBR, SEALER, ThorCon eVinci®, Aurora, MMR Very Iim ited eXp erien Ce WOrIdWide

ABV-6M SC-HTGR, Xe-100, LFR-TL-X, W-LFR

Sp::; l;:enldl’i:;::;:s;ng BREST-300-OF, 45, SVBR SmTMSR-400 on th e maha g eme nt (o) f S N F fro m
UseofThorkumicyole HTMR-100, GTHTR300, LFR-AS-200, Superstar FUJI, LFTR, Integral MSR, S M R te C h no I 0] g I es

GT-MHR, SC-HTGR, CA Waste Burner, ThorCon,
andl?r Ph!mni“m and possibly for all Moltex SSR and
Disposition SmTMSR-400
Use of Spent Fuel GTHTR300 BREST-300-0D Moltex SSR and

as Fuel CA Waste Burner


https://nucleus.iaea.org/sites/smr/Shared%20Documents/2022%20IAEA%20SMR%20ARIS%20Booklet_rev11_with%20cover.pdf

l (i) 1AEA Nuclear Fuel Cycle Options

* For Nuclear power to be sustainable, the

nuclear fuel cycle must remain R ]
economically viable and competitive le;'ricsg | Spe““:“e:' > | Usedfel ]

Therma| Reactors

through the optimization of the use of
fissile materials in reactor cores or the

. . Spent Fuel Final Waste
recycling of valuable materials Thermal @ Disposal
. . . Recyclin
 This results in different fuel cycle J—*M Therma R
options, some already implementedand ffc_ec_:yqlgc_i_F_u_e_l_t_J_ Py
others may be deployed in the future » P v, s
) ) as Waste isposa
 Potential future synergies between LWR- ;eaﬂl‘?f sl | |
SMRs and AMRs will bring new spectrum — B o
. Reac tos
of Nuclear Fuel CyCIe OpthﬂS Recycled FueI (U, Pu and minor actinides option)

Each Type of Reactor has an Associated Nuclear Fuel Cycle



I Spent Fuel Management Strategies Worldwide

Some countries have
not yet made a final
decision.

Today mainly countries
with large nuclear power
programmes recycle
spent fuel: France,

the Russian Federation,
Japan, India and China.

Most spent fuel is
in interim storage.

.
RS el
b
¢
| .

Strategic Options for Spent Nuclear Fuel
Managemen;_,;;__;’

Several other
countries have opted
for direct disposal:
Finland, Sweden,
Canada, Germany

The Netherlands reprocess SNF from Borssele NPP abroad and
stores High Level Waste at HABOG facility

DEEP GEOLOGICAL REPOSITORY




Spent Fuel Recycling through Reprocessing

PUREX Process

Reuse of Reprocessed Pu as MOX in Light Water Reactors E———
= More than 40 years of experience worldwide (44 LWRs have used MOX fuel at industrial T sneEme = Acidrecovery
scale since 1986) (N e (SRS o S

= Loading cores partially with MOX (25-50%) and the remainder with UOX fuel
= Recent reactor designs can accommodate 100% MOX cores
= Demonstrating Multiple Recycling in LWRs contributes to transitioning to Fast Reactors

Recycle products

Reuse of Rep-Pu as MOX in Fast Reactors: implemented in Russia in BN-800

GANEX « Separation of U & Tc by UREX

Reuse of Rep-U as Enriched Reprocessed U (ERU) in Thermal Reactors (PWRs, Ry e S S
VVERs, RBMKs, AGRs, PHWRs) ;
s | AT - TRUEX

= More than 30 years of experience worldwide (TRs can accommodate 100% Rep-U cores) | s

i \ Partitioning element extraction
L?_nLt\?Vamdes from Mothods from HLLW

« Separation of Am and Cm from Ln

For decades, advanced (hydro/pyrometallurgaical) processes have been o

TALSPEAK Separation of Am

researched worldwide for Minor Actinides recycling ot

Recycling Spent Fuel is a mature technology (Pu recycling in LWRs saves up to 25% of natural uranium resources)
Reference options exist worldwide (PUREX)

Reprocessing capacities exist in France, Russia, India, Japan and China

= Recovery of Am, Cm and Ln by TRUEX




I Current Challenges in Spent Fuel Management

« Spent Nuclear Fuel Storage

= Planned SNF storage durations are increasing:

— In1980s 20-50 years
— In1990s up to 100 years
— In2000s 100+ years

= License renewal of storage systems

— Confirming on-going SNF behaviour & integrity
— Maintenance and inspection of SSCs
— Ageing management (beyond design basis for most)

SNF transportability after long storage durations and orphan sites
Spent Nuclear Fuel recycling
= |mplementation of multi-recycling in LWRs at industrial scale

= Demonstration and scaling-up of multi-recycling through Advanced Fuel
Cycles for innovative reactors

Accommodation of SNF from Small and Modular Reactors
Successful implementation of Deep Geological Repositories

Yankee Rowe NPP (USA)



IAEA’s Activities in Support of Spent Fuel
Management

Publications
Scientific/Technical Events
Coordinated Research Projects
Review Missions

e-Tools



IAEA Publications on Spent Fuel Management

IAEA TECDOC SERIES

Phenomenology, Simulation
and Modelling of Accidents
in Spent Fuel Pools
Proceedings of a Technical Meeting

5)1AEA

ey gy

Translated in Arabic,
Chinese & Russian

https://www.iaea.org/publications

——
M-O0BLVIV

IAEA TECDOC SERIES

Behaviour of Spent Power
Reactor Fuel during Storage

Extracts from the Final Reports

of Coordinated Research Projects

on Behaviour of Spent Fuel Assemblies
in Storage (BEFAST IHIj) and

Spent Fuel Performance Assessment
and Research (SPAR I-fll) — 1981-2014

()raea

F li Il”\ﬁTl Ill fzen
it SPAR LD )

MR

- TECDOCs

* NE Series publications
e Interactive Books with pictograms, animations and downloadable pictures and charts

IAEA Nuclear Energy Series

Translated in|Arabic,
Chinese and Russian y

Guidebook on Spent Fuel
Storage Options and Systems

3rd Edition

IAEA TECDOC SERIES

Status and Trends in
Pyroprocessing of
Spent Nuclear Fuels

IAEA Nuclear Energy Series

INTERACTIVE
Available ON LINE

¥

b
Guidebook on Spent
Fuel Storage Options
and Systems

Third Edition

_—
=

~ M Eastern Europe and ‘
Central Asia 41%
[ | Aswa and the Pacific
W Latin America and
the Caribbean 3%

nical Approaches
e Management

AFR Wet Storage (~ 52,800 tHM)

| ] Weslsm Europe

W North America 2%
FIG. 8. Regional Distribution of Away from Reactor
Inventory in wet storage.

Global Inventory Distribution in Dry Storage
Systems (~ 105,800 tHM)

M Vertical Storage Units
non-ventilated 8%

W Vertical Storage Units
ventilated 32%

M Horizontal Storage Units
14%

I Concrete Casks 25%

M Metalic Casks 16%

Storage Buikdings 5%
FIG. 13 Distribution of the global dry inventory:



https://www.iaea.org/ar/publications/14843/storing-spent-fuel-until-transport-to-reprocessing-or-disposal
https://www-pub.iaea.org/MTCD/Publications/PDF/TE-1949web.pdf
https://www-pub.iaea.org/MTCD/Publications/PDF/TE-1967web.pdf
https://www.iaea.org/publications
https://public.simopt.cz/iaea/spent-fuel-storage-guide-epub-v3/#/reader/chapter/7?vi=0

¢ LN Technical Meeting on
I \’*‘E%-—@ IAEA " Backend of the Fuel Cycle Considerations
for SMRs, 20-23 September 2022

107 Participating Experts
from 32 Member States &
3 International Organizations

~ 40 Presentations and Extended
Abstracts

https://conferences.iaea.org/event/321/



https://conferences.iaea.org/event/321/

(£ 1AEA
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IAEA TECDOC SERIES

Considerations for the
Back End of the Fuel Cycle
of Small Modular Reactors

Proceedings of a Technical Meeting

IAEA-TECDOC-2040
Published in Dec 2023

u International Atomic Energy Agency

RESULTS of the
IAEA Technical Meeting on Backend of the
Fuel Cycle Considerations for SMRs

Summary of Presentations and Discussions during the
Technical Sessions on

* |AEA Activities

o SMR Developments and Associated Nuclear Fuel Cycle Options, Fuel Designs, Safety,
Security, Safeguards, Economics, Transportation

International Organization’s Activities and Perspectives
o EC/JRC, OECD/NEA and ERDO

Member States’ Activities and Perspectives

Three Breakout Sessions (Storage, Reprocessing&Recycling, Transportation,
Disposal)

o LWRtype
o HTGR type
o AMRs (LMFRs and MSRs) type

General Discussion

Conclusions and Future Areas of Work



{£L) 1AEA
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International Workshop on the Chemistry of
Fuel Cycles for Molten Salt Reactor
Technologies, 2-6 Oct. 2023, in cooperation
with the OECD/NEA

Ignatev Viktor

...........

= Global attendance from national laboratories and SMR 1 B Sreer) (8 ©) ()@ Bam &
developers m, r ,,’ . WATEL |
« 44 participants including 4 SMR developers Vo Bf el “
.‘\\‘ ‘g . » & )

= Follow-up activities: to develop
- a Taxonomy of nuclear fuel cycle options for MSRs |

« a Terminology associated to nuclear fuel cycle
options for MSRs, to help when communicating on
concepts




{£L) 1AEA
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86 women and 214 men present
About 220 participants online

77 oral presentations, 4 panels, 2 side events, 13 E-posters, 21 posters
Proceedings in progress (publication: early 2025)

International Conference on Spent Fuel

Management: Meeting the Moment
10-14 June 2024

In cooperation with OECD/NEA, WNA, EC, WNTI
300 in person participants from 58 countries and 6 Int Org

International Conference on the
Management of Spent Fuel from
Nuclear Power Reactors

Meeting the Moment

. N c‘(
Sl 4
g

zzzzz
,,,,,,,

J ) ? >
10-14 June 2024
Vienna, Austria

H#SFM24 L]



I Special Attention Given to Young Generation

11 Young Generation Winners were selected based on the outstanding quality of their papers, the
diversity of topical areas as well as the geographical distribution Egypt, Ethiopia, France, Mexico,
Nigeria, Poland, Russia, Sweden, UK and USA

In recognition of their work, each winner was granted to attend the Conference in person, invited to
deliver an oral presentation and to co-chair a technical session and they received a certificate signed by
the IAEA DG-Grossi



I #SFM24 Panel Discussions

Sama Bilbao Y Leon Panel on National Pr ramm (I)

World Nuclear Association (WNA)
Moderator

Takuiji Fukuda Hong-June Park John Lubinksi
Institute for Korea Spent Nuclear Regulatory
Nuclear Regulation Authority Nuclear Fuel Commission (NRC)
Japan Korea United States of America

4
3\
>
Thibault Manneville Theo Klomberg Tellervo Juurmaa
French General Directorate Ministry of Infrastructure

Nuclear Decommissioning Authority

for Energy and Climate and Water Management United Kingdom

France Netherlands

Irena CHATZIS Panel on Stakeholders Involvement
IAEA
Moderator

Matti Kojo Jan Boelen Tim Vietor
Lappeenranta-Lahti University of Centrale Organisatie Voor Nationale Gesellschaft fiir die
Technology (LUT) Radioactief Afval (COVRA) Lagerung radioaktiver Abfélle (NAGRA)

Finland Netherlands Switzerland

\«

{

Lisa Frizzell Rachel Zirovnik Maria Pérez Fernandez
Nuclear Waste M: it iation Nationale des Comités et Empresa Nacional de Residuos
Organization (NWMO) Commissions Locales d ion (ANCCLI) Radiactivos, S.A. (ENRESA)
Canada France Spain

Panel on National Programmes (ll)

Hans Wanner

Hans Wanner Consulting

Umesh Dani

Bartosz Sosnik
il Bhabha Atomic Research Centre
(BARC) Polskie Elektrownie Jadrowe
India Poland

Nos Balint Muhammad Shoaib
Public Limited Company for Pakistan Atomic Energy
di ive Waste Commission (PAEC)
(PURAM) Pakistan
Hungary

Laura McManniman [ Panel OI'I |nnovati0n and |ntegrati0n

EPRI, USA

Moderator

Luis Iglesias Perez Edward Petit de Mange Arthur Situm

Joint Research Centre - OKLO University of Regina
European Commission (JRC-EC) United States of America Canada

Cecile Evans Paul Gauthé Bruno Merk
World Nuclear Association HEXANA University of Liverpool
(WNA) France United Kingdom
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IAEA Coordinated Research Projects (CRP)

@) Outline of the Fuel Debris Ch @
Charactarization [ - »- Treatmenrte(mm_‘\
I IAEA CRP No T13015 - CORIUM  Owee

accountanc ey
— o

¥

* Management of Severely Damaged Spent Fuel and
Corium - IAEA CRP No T13015

» CRP Overall objective is to expand the existing
knowledge base and identify optimal approaches for
managing severely damaged spent fuel

« Project initiated February 2016 T g

Management of Severely Damaged
Spent Fuel and Corium

[ ——

RCM-1 held 13-16 February 2017 in Vienna

RCM-2 was held 5-9 November 2018 in

Tomioka, Japan. Meeting hosted by JAEA at the
CLADS Facility

I CRP on Spent Fuel Characterization, CRP T13018 (2020-

350+ pages 2024) Covering a wide range of power reactor fuels: BWR, PWR, RBMK, WWER, CANDU and AGR fuels
RCM-3 was held 29 August - 2 September Value of the CRP e L~
2022 in Vienna (Hybrid) Sharing experiences and knowledge . Z . g i
. . TMI, Chernobyl and Fukushima, | . “ 5 “ e UL ;
Final Report (350+ pages) under preparation damaged fuel management strategies o . g B oo Programme
A 1 on Radioactive Waste Management

o STUK/ HelsinkiInstitute of Physiclll o

Development and testing of
techniques to characterize spent
fuel using non-destructive
techniques.

Destructive testing of ;uryj@@g DO|
spent fuels to enable full h

characterization and

?tinerate data points for P evelopment, refinement and validation of
uture use.

modelling techniques for RBMK and LWR fuels.
Includes assessment of biases and uncertainty for
important parameters, such as decay heat




CRPs on Spent Fuel Behaviour
(40+ years of Operational Experiences and Research Worldwide)

Main Objective

» To sustain and improve the IAEA's Member States technical knowledge base on the long-term behaviour of
power reactor spent fuel through sharing and disseminating information, reporting topical research carried-out in
participating Member States, and by documenting ongoing spent fuel performance

« Series of Coordinated Research Projects BEFAST and SPAR (1981-2020)

« Covering all power reactor fuels: MAGNOX, RBMK, WWER, AGR, BWR, PWR, HWR, PHWR

« Spent Fuel performance in Wet and Dry storage
SFERA, CRP T13020 (2021-2025)

Main Objective

* To sustain and improve the IAEA's Member States technical knowledge base on the
long-term behaviour of power reactor spent fuel through sharing and disseminating
information, reporting topical research carried-out in participating Member States, and

(s

o z = - Behaviour of Spent Power Spent Fuel Performance : :
w

CRP SPAR-| CRP SPAR-II CRP SPAR-IIl Reactor Fuel during Storage Assessment and Research by documenting ongoing spent fuel performance

1997-2001 2002-2008 2010-2014 Extracts from the Final Reports Final Roport of a Coordinated Research

) . - of Coordinated Research Projects Progect (SPAR-W)
— = [ Behaviour of Spent Ful Assembl .
- i Sorage AT T Scope limited to fuel

— - D Spent Fuel Performance Assessment

s v b—r S and Research (SPAR I-8l) — 1981-2014 F 2

et | | e — Fuel material

Translated in Arabic, ~ Cladding
— Fuel assembly structural components

— Chinese and Russian
CRP BEFAST-l CRP BEFAST-II CRP BEFAST-IlII 2
k / @uea__

1981-1985 1986-1991 1991-1996 Q;_)IAEA

Looking at both wet & dry storage conditions




CRPs on SNF Dry Storage Systems Behaviour

£
Demonstrating Performance of Spent Fuel and Related Storage System Components A TEODDC SEHIES |

During Very Long Term Storage” (DEMO) CRP T13014 (Closed, 2012-2016)

Demonstrating Performance

of Spent Fuel and Related
Storage System Components
during Very Long Term Storage
Final Report of a Coordinated Research Project

Linked to Extended Storage Collaboration Programme (ESCP) International Sub-
committee of EPRI

Ageing Management Programmes for Dry Storage Systems”
(AMP) CRP T21028 (Closed, 2016-2020) (Final Report in Drafting)

(Draea

CRP_Overall Objective: To develop the technical basis and
methodology to enable guidance to be provided to Member
States on how to generate an ageing management CRPs on SNF Storage Systems Behaviour

programme for spent fuel dry storage systems “Performance Assessment of Storage Systems for Extended Durations” (PASSED)
T13019 (2022-2026)

\EA TECDOC SERIES ﬂ Main Objective:
B + To sustain and improve IAEA Member States’ technical
knowledge base on the long term behaviour of spent

Ageing Management fuel storage systems, inspections possibilities and

Programmes for Spent monitoring technologies, through the sharing and
Fuel Dry Storage dis;eminating of techn_ical information, the reporti_ng on Poolngifeza;l};zl()pwture
Systems topical researches carried-out and the documentation of

on-going storage systems’ performance

S : Final Report of a Coordinated o

= < Research Project O

Overview about development of 06.‘3‘
inspection technologies <

Covers wet & dry spent fuel storage systems

operational experiences storage system inspections

new/novel techniques for monitoring

predictions of spent fuel storage system behaviour over long periods

documenting the technical basis for spent fuel storage system performance :
assessment Enlargement of storage facilities. Courtesy PAKS

éﬁEA R

— predictions of spent fuel storage system behaviour



https://www-pub.iaea.org/MTCD/Publications/PDF/TE-1878web.pdf

¢ AN Coordinated Research Project on Challenges,
I &f@}’ |IAEA  Gaps and Opportunities for Managing Spent Fuel
from SMRs

Understanding the implications of the management of new spent fuels
is paramount to make informed decisions

MAIN OBJECTIVES and OUTPUTS S COGS' C 30
Development of specific roadmaps for managing spent fuel from the different
SMR technologies, identifying what can be derived, optimized or adapted
from existing practices, or what needs to be fully developed
« To compare various SMR systems, in terms of efforts required to TRANSPORT -
devel nd implement an SFM strat Bl
sreop e mpeme ° Sy REPROCESSING/ Fuel CVCle
v Nuclear fuel cycle facilities for SMRs
v Technology readiness level
v Nuclear materials involved -

v Infrastructures (e.g., human resources, financing)
v R&D / Demonstrations

v Enablers/Synergies

« All SMR technologies included: LWRs (LEU, LEU+, HALEU), HTR (TRISO
(prismatic, pebbles)), FRs (Metallic, Oxide, Nitrides, ...), MSRs

DRIVERS/
ENABLERS




I g@g |AE A First Research Coordination Meeting of SMR-
Pl COGS CRP held on 11 to 15 November 2024 in
Vienna

STATUS of the Coordinated Research Project SMR-COGS

o 14 Research Contracts from ARG, ARM, CPR, CZR, EGY, INS, LIT, MEX, POL, ROM(2), UKR(3)
o 18 Research Agreements from CAN(2), CPR, DEN, EGY, JOR, NOR, SIN, SPA, SWE, TUR, UK(2), USA(5)

* Industry, Operators, Researchers, Regulators,
etc.

* Nuclear Energy Programmes:

o Embarking (Phase 1, 2 and 3), Expanding,
Mature and Not Nuclear (DEN and NOR)

 Observers: OECD/NEA, FIN, FRA, NET, RUS

Q Decision to publish Roadmaps as soon as they are
ready
O First one on HTGR spent fuels foreseen by Dec 2025

45+ participants from 25 countries



Transportation of Spent Fuel

Technical Meeting on Operational Experiences on Spent

Fuel and High Level Waste Transportation, 17-21 October

2022 .

« Spent fuel has been regularly transported for decades ‘

« TM will review draft TECDOC on Operational :"!;o,";,"ﬂllqlw #J| “"I"”"

weden, lapan, Netherlands, Germany

Experience containing case studies from seven countries

«  Will be opportunity to gather and discuss further information

« Tecdoc is under Drafting Process, gathering country cases

§ 4 AtG temporary

license transport
granted stop
application of transport ; 1st E 2nd - 3rd  gth Bth
§ 4 AtG license trial i batch | batch batch batch batch
: H : R ' ' ; End of
- ............... Transport
! Campaign
. . é . . . . .
Mar Feb/Mar May Jun/Jul Sep Oct Nov Dec
2014 2017 2007 2017 2017 2017 2017 2017

Detailed regulations require long preparation times



I IAEA Infographics on Spent Fuel Mana

DRY STORAGE TECHNOLOGIES
THE CHARACTERISTICS

Storage Structures

transportable’ non transportable

Restive % stomd fusl

Latin America
and the Caribbean

Narth
America

Wiestem
Europe

Esstern Eurcpe

sl
and Central Asia 2nd the Paific

@ Vertical Storage Units, non-ventilated Vertical Storage Units, ventilated
Horizonta| Slarsge Units @ Concrete Casks ® Storage Buidings

® neetalc Casks

As a wide variety of terms are used for spent fuel dry storage technologies, this infographic
dassifies them based on the system characteristics. + Able 1o cotsi 8 type BU) package approvel for ransportation
Examples of currently available spent fuel storage systems are given for illustration; e et e mmn:mf Svadon e e

these examples are neither an exhaustive list nor an endorsement.

Safety of Spent Fusl Management and the Safety of Radicactive
Wast Management 25 well 25 other publicly aviabie sources.

SPENT FUEL MANAGEMENT
THE INVENTORY STATUS

— ¥
e P 0s ]
) i ‘
Ao o P "
DISCHARGED WET STORAGE METALLIC HORIZONTAL CONCRETE VERTICAL REPROCESSED
AMOUNT STORAGE BUILDINGS CASKS UNITS CASKS UNITS AMOUNT

The percentages correlate
with countries’ discharged,
reprocessed and stored
spent fuel inventories
expressed in tons of
heavy metal (tHM)

28 ()
s
03 +

04 06

It Tabwan, Chent

g% Displayed values have been

2 rounded and are based on the 2019

¥ g roports of the contracting parties for

2 the Joint Convention on the Safety of Spent

4 Fuel Management and the Safety of Radioactive Waste
% Management as well as other publicly avallable sources

ement

DRY STORAGE TECHNOLOGIES
THETIMELINE

SINCE the KICENION OXAUCIEaT POWEF in
1he 19505 5PN RIE NaS B8N SDIET WeL.

'WET STORAGE POOLS

1971

STORAGE BUILDINGS
e | pm pme— Starage building Wylfa, LK ot S e i
L “-J—:» 1977
VERTICAL UNITS
MON-VENTILATED
e Vertical unit Whiteshell, Canada
% f‘z g
ke :
METALLIC CASKS .
ot s i STORAGE-ONLY e X
Metallic cask Surry, US& J
1989
HORIZONTAL UNITS

Horizartal unit H. B. Rotinson, USA

i
r Dry Storage Hutac Casts
et
\'] “Including MACSTOR
— (] et
Famaniz, Republic of Korea

1990

-, - since 1995
METALLIC CASKS 1993
TRANSPORT AND STORAGE .
Metallic cask transpartable Surry, LA A : VERTICALUNITS
- VENTILATED

Vertical unit Palisades, USA

Displaged vakes have been rounded and are
based on the 2019 repavts of the conFacting
parties for the Joint Convention on the Soty
af Spent Fusl Manage et ond N Sarety of
Roioactive Waste Manogement as wel as

ather puniey aVONIONE SUCES.

Dy Soraps Concreta Casks
26200 tHM)

i 1996
_ CONCRETE CASKS

TRANSPORT AND STORAGE
Cancrete cask Pickering, Canada

Vertkal Storaga inks —vnllat
3500 EHM)

2015
VERTICALUNITS
BELOW GROUND

WENTILATED
Wertical unit Callaway, USA

Global Inventory Distribution in Dry Storage Systems
(105,300 tHM)

Storage Bulldings @
Metallic Casks @

L]

®

Concrete Casks

Vertical Storage Units, non-ventilated
Vertical Storage Units, ventilated
Horlzontal Storage Units

~am

IAEA
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IAEA e-Learnings on Spent Fuel Management
6 Modules (11 Lectures) already available in * O o -

Module 1 ) e z
. “ 1AEA Y S s P Macwgsment Cors ol
Overview and Spent Fuel

(8)1aea

e Spent Nucie
Spen Nudee Fue
PR, o scomibirhaing () A=A T8 e sirage Py D

00

Operation

The Nuclear Fuel Cycle Storage Facility Maintenance Operations Dry Canister and Cask Storage Systems
Management Strategy | § T (™
S . gD “!
I e ‘ o ﬁ SAFETY L 4
M o C|U| e 2 ENRICHMENT FUEL FABRICATION DOCUMENTATION Sioned “"I W% s!::;:l;y’sggms sy“'iﬁ',;';'&ﬁf:ms iram e
‘ ) \ : / Includes: ginds increatiog dentiy
Fundamental Principles of ‘ = S i @ M
. Acceptance criteria Physical barriers Including neutron
Spent Fuel Management ke /,,,,m,,. =~ e o o ]

for shielding absorbing materials
& RECYCLING ' ( ‘
| . 3 ST
______________ 7 oissosas N M
- i BTty \ 0 ylindrical in shape, ﬁ .

HIGH LEVEL ; s v(enlml or horizontal = o;‘nb:r'z":?u?:
Module 3 i SpentFuel ! — i s , § SrERL  esew "
Spent Fuel Characteristics : Characterization :

Maintenance periodicities
and frequencies

I [ J """" 1 Transport System Operations 'd Comin soon
Module 4 Module > Modueo |1, Module? g
. 01 Shipment Planning and Management at the Operations Center
Spent Fuel Spent Fuel Storage Reprocessingfor | |  Advanced Fuel | S
. — . 1 1 for SNF in Spain
Transportation RecyclingLWRs |, C y_C_|l3$_ _____ ! m D ——
- -t T, ., . Spent Fuel Storage A
__________ - ,-_________‘ I———————————————r——'—'ﬁ'———————————————.—.—-—-| o " R at Diablo Canyon NPP, USA
i1 Ageing Management | | Spent Fuel Behaviour under Wet/Dry Conditions | v # Ryl S €0, Sweden
o - —— ey
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CERTIFICATE OF COMPLETION

This Is to certfy that

Amparo GONZALEZ ESPARTERO

Somgie https://www.iaea.org/services/education-and-training/online-learning

Course on Spent Fuel Storage

on the IAEA's Learning Management System

Language:  Englis
Certficate ID: O

issue date: 20 Feb.



https://elearning.iaea.org/m2/mod/scorm/player.php?a=1501&currentorg=&scoid=3620&sesskey=zwRi2A03ed&display=popup&mode=normal

ll ({)1AEA  Up-Coming IAEA Activities on SFM

« Technical Meeting on Operating Experience and Lessons-learned on Managing Non-
standard/Exotic Legacy Power and Research Reactor Fuels, 18-21 February 2025, Vienna

« Technical Meeting on the Behaviour of Spent Fuel and Cladding During Storage and the
Performance of Spent Fuel Storage Systems, 23-27 June 2025, Seoul

« Technical Meeting on the Management of Spent Fuel from High Temperature Gas Cooled
Reactors, 7-11 July 2025, Vienna

 Joint IAEA-NEA Workshop on the Taxonomy and Related Terminology of Fuel Cycles for
Molten Salt Reactors, 3 — 7 November 2025, Vienna

« Workshop on the Challenges in Managing Spent Evolutionary Advanced Technology
Fuels, 10-14 November 2025, Vienna
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Already a member? Not a member yet?

Welcome to the IAEA International Network on Spent Fuel Management - SFM Net

The spent fusl management (SFM) n=twork iz 3 forum for the sharing of practical expanience and intarnationsl developments on spant fusl
managemant.

Its main objectives ara 1o fagitate the efficient exchange of information, communicztion and cooparation amongst profassionals working in the back
end of the fuel gyde - from its removal from a reactor core to its final dispositio S ind dry storags. transportation, handling and retrieval
reprocassing and racyding, economics of the back-end of nuclear fusl oycle. damaged SNF management. stzksholder involvemen: communication
issuzs, etc)

The estabishment of the 57M Nt is aimed 3t fostering safe, sustainable and efficient spant nuclesr fuel management practicas across 3ll IAZA Membar

States C) mm pushew Buck-End Wesinar Series
S p e nt F u e I For further information or quastions please contac: 5734 Contac-Foint@iass org. (&

Featured Publications o Join our upcoming Webinar!

Managemen i =i b i o =
Network

Wedneaduy. 36 Fovemiber 2034 ben S409 13 1330
(CEST Vierra 3va|

Phenomenciogy, Simulation  Management of Spent Fuel  Demonstrating Ferformance  Management af Spant Fuel

& Madeling of Accidents 0 #rom Nuchesr Power of Spest Fuel & Relates s5m Naclesr Power
Reactors Learaing from Storage Syssem Feactors New infographics now available!
SPENT FUEL MANAGEMENT
Events 2025 THE INVENTORY 5TATUS

200000t

s Technical M
2025) ¢

ors (7-1July

e Jont

2025) #v 1240458

29 Segrember - 03 Ocobser

solutionary Advanced Technology Fusls (10 - 12 November 2025) ¢ :
- 12 Decamber 2025) svioawe /.

= Workshop on the Chabiangss in Managing Spent

esting on the Operstion and Mantenanc

GMVSYOI%( 'I("?NDLDGIS DRY STORAGE TECINOLOGIES
Latest News P _a_l
T atte 0 % o
5 S -
. ° n NEW CRP: Challenges, Gaps and IAEA’s Learning Management System! _:Q e
SFM.Contact-Point@iaea.org - @  OPportunities forManaging Spent Fue = o
= =8 &8 from Small Modular Reactors (T13021) oo W= =
- = There ore coma 3 small mosdar n . "_-:o -




Thank You

A.Gonzalez-Espartero@iaea.org
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