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INPRO Members

44 Member States + European Commission (EC)
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Beginning of INPRO

History

* Initiated by IAEA General
Conference Resolution in
September 2000

* Launched in May 2001
* Agency-wide project run by
Steering Committee

* Implemented mostly using
extra-budgetary funds

GC(44)/RES/21 and 22

Invited all interested member states to:

Combine their efforts under the
aegis of the Agency in considering
the issues of the nuclear fuel cycle,
in particular by examining innovative
and proliferation resistant nuclear
technology

Contribute to a task force on
innovative nuclear reactors and fuel
cycles



I Objectives from Terms of Reference (ToR)

» Ensure that nuclear energy is available to contribute in fulfilling,

Sustainable
in a sustainable manner, energy needs in the 21st century Development
. . O
> Bring together all interested Member States, .
 technology holders and technology users, Sustainable
to consider jointly the international and national actions required to Energy Supply
achieve desired innovations in nuclear reactors and fuel cycles that are NO
« economically competitive, Energy
System
* inherently safe, Planning
* minimize risk of proliferation and e
« minimal environmental impact Role of

Nuclear Energy

> Create a process that involves all relevant stake holders
that will have an impact on, draw from, and complement
both the activities of existing institutions and
ongoing initiatives at national and international levels

Planning for
Sustainable
Nuclear Energy




I INPRO Steering Committee

» Meets annually to review progress
 Provides guidance on INPRO activities and projects
» Endorses INPRO Strategic Plan

 6-year strategic plan
 Aligns: IAEA Medium Term Strategy 2024-2029
» Endorses INPRO Subprogramme Plan

 Defines project areas and tasks
* Prioritizes implementation of activities
 Supports INPRO through extrabudgetary funds

m

INPRO Strategic INPRO
Plan 2024 - 2029 Subprogramme

Plan 2024-2025

e X e INPRO 33" Steering Committee Meeting
(SCM-33) 29-30 Oct 2024




UN Concept of Sustainable Development
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I Organization of INPRO

Global Scenarios

Task 2: Innovations
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I Task 1: Global Scenarios

Using analysis tools develop national, regional, and global scenarios, that
leads to a global vision of sustainable nuclear energy for the current
century and beyond.

Collaborative Projects:

Sustainable deployment of SMRs (ASENES SMR)
14 case studies by 12 MSs; with NPTDS & PESS
CS: 14-16 April 2024

CS: 3-6 Dec 2024
Preparing TecDoc

Multi-recycling of Fuel (STEP FORWARD) r -

15 case studies by 12 MSs; with NPTDS,
PESS and NEFW

CS: 14-16 Oct 2024
TM: 5-8 Nov 2024
Preparing TECDOC

Consultancy meeting, 23-26 Apr 2024

Analysis Support for
Enhanced Nuclear
Energy Sustainability
Pilot Study “Potential
of Innovative Nuclear
Installations to Support
Multi-Recycling of Fuel
in a Nuclear Energy
System “STEP
FORWARD”

()1aea 2025
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Analysis Support for
Enhanced Nuclear
Energy Sustainability
Pilot Study on
“Sustainable
Deployment Scenarios
for

Small Modular Reactors”
(ASENES SMR)

(“)aea 2025




I Task 2: Innovations

Investigate innovative nuclear energy (NE) technologies and institutional
arrangements to support sustainable NE development

Collaborative Projects:

Institutional and Legal Aspects of Prospective 1
Deployment of Fusion Plants [NES Series] — Fusion

e Fusio
. Kick-off Feb 2022 SHIcY

LAEA Nuciear Energy Sere

.. INPRO

Case Study on Nuclear Hydrogen Systems: Drivers and
Institutional, Economic and Legal Impediments
 Kick-off Meeting Jan 2023 it

- CS Nov 2023 INPRO
Nuclear
« TM May 2024 Hydrogen

. CS Sept 2024 Study




l IAEA GC-68 Side Events

1.

Powering the Future through
Atoms4NetZero, with PESS

UK: Towards a Global Regulatory Approach
for Fusion Safety and Security

INPRO highlighted Fusion Study:
1. Safety
2. Security

3. Proliferation Resistance




I Collaborative Pr

Case Studies on
Deployment of
Factory Fuelled
Small Modular
Reactors

[TNPP-2]

(5)1aea

2024

=A TECD
Cooperative Approaches
to the Back End of the
Nuclear Fuel Cycle:
Drivers and Institutional,
Economic and Legal

‘a

ojects: Upcoming Publications

Review of Innovative
Reactor Concepts for
Prevention of Severe
Accidents and Mitigation
of their Consequence

[RISC]

(5)1aea 2024

Impediments
[Back End]
(D1aea 2024
I Depleted uranium | Ennched uranium
el U

) Products of UNF ¥ i
. 3 reprocess 3
. U-235+Py, Pu, MA U-23¢
| L vmsuassouey | |putelsone|
BN spent fuel VVERs spent fusl
reprocessing reprocessing
S
Final disposal
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I Task 3: Sustainability Assessment and Strategies

Support Member States in nuclear energy system sustainability assessments using INPRO Methodology.

- Nuclear Energy System Assessment: NESA for SMR
Viet Nam and Seaborg (Denmark) — CMSR
Indonesia — SMART (Republic of Korea)

China —HTR — CNPE

Russian Federation — RITM-200M

- Update INPRO Manual Proliferation Resistance
- NESA Economics Support Tool (NEST) - V5.0

- Member State Support
 NESA Training and review
» Wiki pages and Support package

Home page of NEST ver 5.0.
RITM-200M

iz 2 Lt 1] o
L Fygures of Meiit Arvatywes Aygorttm (AT

NEST - NESA Economics Support Tool

o Interrsahiorssl Progect on Innovalive Nooesr Heactors and Fusl Cycles
Devioion of Nuctoar Pawe! L
Vel AL £ e 1y AQIRCY
(7 Manage sxisting MEST cases V 5 O
.
next ver 8.0

13



I FRAMES - Collaborative Project

Purpose: assessing and analysing NES for grid integration of
intermittent renewables and advanced nuclear technologies

Meetings: Activities for 2024/25 and beyond:
« CS: Kick-off Meeting, Draft ToR, March 2024 » Developed Roadmap

CS: Finalize ToR, 7-11 Oct 2024 Established Working Groups / SMEs

TM: Validation & Utilization: 9-13 Dec 2024 Fixed model — recommendations from V&V
TM: FRAMES Project: Q3 2025 Developing FRAMES Booklet

. CS: 2025 TBD Publish FRAMES Model description (2025)

Total system cost [S/y]

winter month
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IAEA Key Programme: Atoms4NetZero

Initiative for Member St!ates to harness the power of nuclear energy in the transition to net zero.

Provides Member States and stakeholders: including industry, financial institutions, and international
organizations with technical expertise and scientific evidence on the potential of nuclear energy to
decarbonize electricity production as well as hard-to-abate sectors such as industry and transport.

« Side Event at GC-68; Planning and Economic Study Section (PESS) with INPRO

 FRAMES tool
« INPRO methodology and tools to support strategic planning for nuclear energy



I Task 4: Dialogue and Outreach

Provide a venue to bring Member States together, technology holders and users, to
exchange ideas and information on long term plannlng, and training activities
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Dialogue Forums:

22"d INPRO DF on Successful Development and
Sustainable Deployment of Small Modular Reactors

« 6—10 May 2024, Jeju Island, Korea
174 participants from 31 MSs

22”d INPRO Dlalogue Forum
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234 INPRO DF on Nuclear Energy Innovations to
Support Net-Zero Transition

30 October—1 November 2024, Vienna, Austria

24 INPRO DF on Sustainable Deployment of Transportable
Nuclear Power Plants for Net-Zero Transition

30 October—1 November 2024, Vienna, Austria

25t INPRO DF on Nuclear Energy Development in Embarking Countries
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I Outreach: INPRO Schools

Regional INPRO School on Strategic Planning
for Sustainable Nuclear Energy

27 participants from 7 MSs

3rd Joint ICTP-IAEA INPRO School on Strategic Planning

for Sustainable Nuclear Energy

« July 2024, ICTP, Trieste, Italy
« 120 applicants, 21 participants from 19 MSs ;
« first advanced INPRO School: 2 weeks »1:‘_. . 7 e
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Initiatives in INPRO for TRy ~ oo Implementation of
SMRs o = - N 3S in INPRO

N. Das, S. Jeon, G. Sayin, “ - ’ C. Scherer. N. Das
C. Scherer 2 B ‘ | ' |

The Activities of INPRO in Transportable Nuclear
Power Plants (TNPP) | Analysis Support for

A. Bychkov, G. Sayin Enhanced Nuclear Energy
Sustainability an INPRO

Service to Member States

C. Johari, S. Jeon, V.
Kuznetsov, A. Bychkov, G.
Fesenko



l  INPRO Advisory Service - NEW

Services for INPRO Methods and Tools

« China requested assistance in application of INPRO Methodology
(NESA) for Sustainability Assessment of high temperature gas
micro reactor, Vienna, Nov 2023 (Vienna)

» Indonesia requested support for strategic energy planning using
INPRO ROADMAPS, Feb 2024 (Webex)

» Viet Nam request support for nuclear energy planning using
MESSAGE-NES, July 2024 (started Webex)

Agency Mission — Assist Visits
 NESA Analysis, Beijing, China, April 2024
« ROADMAPS & NESA, Jakarta, Indonesia, Nov 2024
« MESSAGE-NES & NESA, Hanoi, Viet Nam, Nov 2024

Advisory Service:
NESA Service
Per request by INPRO Member States for China, Nov 2023
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Synergies with Milestone Approach

Planning &
Economics Study
Section (PESS)

Legend

Recommended
Principal Participants

Experts,
Consultants, and
Govemment

Universities and
Research
Organizations

Decision
Makers —
Govemment,
Operators,
Industry

Milestone 1

INPRO — Nuclear energy planning; also expansion

Preparations to
Make an informed
Decision for NPP

NPP Operation >

! Milestone 3
Milestone 2 -
. !
1
1
' Preparations to Construct NPP
bid for NPP
1

Financing - PESS
1

Time and Progress Towards Nuclear Power Program

* After
Significant NPP
Experience
Gained

FIG 4. Relationship among the tools for energy system planning. NESA and the Milestones approach for newcomer countries.
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INPRO Section
o

C. Scherer
Section Head INPRO

INPRO Administration

Finance Assistant
S. Crozier

Team Assistants
Temporary

L. Tagani T.-L. Loi

Task Leader

TASK 1
Global Scenarios

TASK 2
Innovations

P. Ptitsyn
CFE
N. Das Seong Yoon
Intern Intern Intern Intern

<«
M. Gladyshev
Task Leade

TASK 4

Dialogue and Outreach

S.S. Kim
CFE

New Lead
starting Feb
2025

A.N. Kilic A. Aghajani
CFE CFE C. Scherer

Acting Task Leader
TASK 3

Sustainability Assessment and Strategies



I 2024 an

d 2025 Upcoming Meetings

2024 IAEA SMR Conference

TM: STEP FORWARD
Advisory Mission to Indonesia
Advisory Mission to Viet Nam

CS: ASENES SMR
TM: FRAMES

2025 CS: INPRO Tools
TM: Model Curriculum
Dialogue Forum #24 [Vienna]

TM: ASENES-SMR
TM: FRAMES
TM: STEP FORWARD

21-25 Oct

5-8 Nov
11-15 Nov
18-22 Nov
3-5 Dec
9-13 Dec

11-15 Feb 2025
14-18 April
19 -23 May

1-5 Sept
7?7 Sept
6-10 Oct
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