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ll 23 INPRO Dialogue Forum

« Main Objectives:

Discuss and share information and knowledge on the potential and status of
nuclear energy innovations leveraging SMRs to support net-zero transition.

Review the status of ongoing efforts on nuclear hydrogen production to identify
near term applications in various energy sectors.

Examine and discuss the prospects and limits of nuclear cogeneration as a means
of reducing carbon emissions.

|dentify areas for additional research, development and demonstration needed to
accelerate various applications of nuclear power to achieve net-zero goals, and

Draw up recommendations for the IAEA Secretariat and Member States facilitating
nuclear energy innovations to accelerate achieving net-zero goals.

« Participation and Structure:

Over 50 Int'l participants from 34 Member States and 2 International Organizations
3 Plenary Sessions, 3 MSs sessions, and Breakout session in 3 Days



Highlights from an Opening session
IAEA FRAMES Activities (Mr Kilic, INPRO)

FRAMEWORK FOR MODELLING ENERGY SYSTEMS (FRAMES)

& FRAMES b FRAMES TOOL FRAMES MODEL
REFERENCE DATABASE

Current and projected

financial, technical and operational
specifications Structured input and assumption data entry

for existingand future technologies for designing specific energy system model A syntax that is very close to the algebraic
notation for optimization

\

Based on a MILP problem description of

Data processing and attunement of all .
the optimization

sources
AMPL to formulate the problem

Setting up scenarios with integrated
considerations of financial, technical, and Reference energy system representation
regulatory conditions and energy strategies
and policies

Temporal detail to reflect the variability and
intermittency of renewable energy sources
and system flexibility

With an objective of minimizingtotal
system levelized cost /

+* Solving for minimized total system levelized cost

<+ Preparing standard reports to quantitatively
compare:

» Optimal capacity expansion pathways

» Optimal design and operation of the system

» Competitiveness of energy sources

~ Impact of key financial, technical, regulatory
and policy impacts




Highlights from an Opening session
IAEA Activities ON Non-Electric applications (Ms Gavello, NPTDS)

|IAEA Project
on Non-

Electric
Applications

Education & Training, Knowledge
Transfer

Research & Development

Events

Tools & Toolkits

Publications

Technical Cooperation Projects,
Training Workshops

Coordinated Research Projects,
Collaborating Centres

Technical Meetings, Research Coordination
Meetings, Consultancy Meetings, Webinars,
Conferences, TWG-ND Meetings

HEEP, DEEP, TE-TOP, Hydrogen Toolkit,
Desalination Toolkit

Technical Documents, Nuclear Energy Series
Documents, Meeting Reports, Conference
Papers, Peer-Reviewed Journal Publications




Highlights from Plenary session 1
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Microreactor Power Station TPP
e Coastal marine or land deployed. Customize from 1-100 MW

SMR Marine Power Station TNPP
¢ Coastal marine deployed. Customize from 100 - 1000 MW

Financing catalysed Network of local experts
engage industry and government

from DeepGEO trust fund

Optimized standardized
nuclear plant construction

: Accelerated : : Progressive African :
| nuclear deployment | | localisation :

__________________________

DeepGEO and Ubuntu Nuclear Energy business model



Highlights from Plenary session 2
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To customer Flexibility 6!9
‘ P H, Energy supply center a
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module CO, il purification m -

>900°C
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He

Chemical plant

He
| Oil refinery plant, * - P
I Petrochemical plant
| - ; — O
FOR CCUS HTGR  He  power Steel making plant

Industrial complex generation unit (H, direct reduction)

-HTGR-Based Large-Scale Hydrogen Production

HTGR Commercial Deployment Model (Japanese case)
(Russian case)

- H, Blend :
Projects Country (%) Details
This project starts injection of Hydrogen into GRTgaz’s
Jupiter 1000 France 0-6 network since 2020 to understand the physical impact of
Hydrogen on industrial end users, and gas infrastructure.

. ) To study the impact of hydrogen in various blends of

Snam Contursi T 10-15 hydrogen (upto 15%) on gas grid and industrial end-users.
Energy Storage Denmark o5 To study the impact of hydrogen’s blend on existing gas

transmission grid.




I Highlights from Plenary session 3

High-temperature steam
for heavy industry

Ol sands

* Stweam for SAGD and
electricity for ypgrading
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Remote communities and
mines

¢ 79 remete communities in
Canads with energy needs > |
Nidie

* SAIRs replacing costly diesel and
hesting &l could reduce energy
costs to the territorial
government

* The high cost of enargy from
diesed Is 3 barrier, SMRs could
facilitate and enable new mining
developments

o 24 current snd potental oM grid
mines

Replacing conventional coal-

T fired power:

wlectri

s

¢ 29 units in Canada at 17 facilities

* 343 MWe average e

v 10% reglacement by SMRs
between 2030 and 2040 could
provide 1591 in value
annually

2021
rom thal can grovice
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Korea Atomic Energy
Research Institute

>
< /kagni
Reactor core design
Fluid system design
Nuclear fuel design

In-core structure design

SMART
POWER

POSCO

E&C

- Project Management
- Plant design
- Demonstration and

license plan

SK ecoplant

)) DAEWOO E&C

Radiation protection
- Radioactive waste
management

@ LOTTE CHEMICAL)

)

- On-site power supply - SOEC system - Process heat system
Task-entrusted institutions
<. B T PR
-Es W i KA : 2 e
&3 § KAISY 2 I 5
‘a T N 5]
¥ USNCK  oue recHNOLOGY €O, LTD, bl N %
+ Safety + Components + System * Spentfuel - Improvement . gSafety system
analysis design analysis BT of TRISO CFD analysis
assessment fuel code

Public-Private partnership in HTGR application (Korea)

Why in Africa?




I Highlights from MSs session (America)

Front-End Engineering Design studies for

pROG QAMA DE DESARROLLO DEL U.S. nuclear builds in foreign markets

Nuclear safety in other countries, e.g., Ukraine,
including emergency support
F 4
Deploy Clean Energy Training Centers for small and
emerging nuclear states
NAC I o NAL ¥ Enhance engagement in multilateral organizations,

including IAEA and OECD/NEA

2024'2038 Increase U.S. technical presence through

bilateral nuclear energy cooperation in Central and
Eastern Europe, the Baltic States, Africa, Southeast Asia,
and the Americas

Mexico: Program for the Development of

U.S. Top Priority: E d Int ti INEC ti
National Power System 2024-2038 op Frionity: Expandinternationa ooperation



I Highlights from MSs session (Europe)

Turkiye’s policy direction

1

Setting National
Emission Reduction
Targets for Hydrogen

Prioritizing Nuclear
Hydrogen in Hard-to-
Abate Sectors

Developing a
Certification System for
Nuclear Hydrogen

Strengthening
International
Collaboration for
Nuclear Hydrogen

aaa)

Public Engagement and
Education for Nuclear
Acceptance

Encourage Private
Sector and Industrial
Participation

Focus on R&D and
Innovation in Nuclear
Hydrogen Technology

Align Hydrogen and
Nuclear Policies with
Climate Action Plans



Highlights from MSs session (Africa)

Nuclear Reactors in Africa

Facility Tvoe Thermal power Neutron flux
name yP (KW) (cm™s™)

NUR Pool 1000 5.0x1013
Es-Salam Heavy water 15 000 2.0x10%
Democratic Republic of the Congo TRICOII TRIGA Mark Il 1000 3.0x10"
ETRR-11 Tank WWR 2000 3.6x10"
ETRR-2 Pool 22 000 2.7x10"
Ghana GHARR-1 MNSR 30 1.0x10112
IRT-12 Pool, IRT 2.0x10"
TNRC Critical assembly : 1x107
Morocco MA-R1 TRIGA Mark Il 7.1x10"
Nigeria NIRR-1 MNSR 1.2x1012

Country

Algeria

Egypt

Libya

South Africa SAFARI-1 Tank-in-pool 4.0x10'




Highlights from MSs session (Africa)

Year 2007 2010 2013 2016 2019 2022 2025 2028 2031 2034

| | | | | | | | | |
Regulatory Body * T

Energy Planning

Start of
Legal Infrastructure Construction
_Site I
o
Start of Licensing
Processes

Human Resource & Capacity Development

Promotion of national

participation Ownership Structure
Established

Financing Model
Determined

f A

FGN approval ¢ f for
Establishment of JCC & f'"ancmgl

commencement of
Framework IGA on NPP negotiations igning'of Contract

NP Infrastructure Planning and Development Construction of 1s* NPP Commissioning

Decisionto go
Nuclear



I Highlights from MSs session (Africa)

1st Dialogue Forum in Kenya

1.

Kenya will host the 25™ INPRO Dialogue
Forum 2025, 17t - 215t November 2025,
in Nairobi, Kenya

It aims to be a sensitisation forum on
nuclear energy’s benefits, and safety,
while addressing misconceptions about
radiation and nuclear waste.

It also focuses understanding best
strategies and insights for sustainable
nuclear power programmes and offer
recommendations to the |IAEA and
Member States.
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Establishing a comprehensive legal and regulatory framework for
nuclear energy is essential but still underdeveloped

There is significant public apprehension about nuclear energy due to
safety concerns, particularly in the wake of global nuclear incidents.

There is a shortage of local technical expertise and skilled workforce
necessary for managing nuclear facilities.

Adequate infrastructure for nuclear energy, including safety
systems and waste management facilities, is not yet in place.

Attracting foreign investment and securing funding for nuclear
projects can be challenging

Geopolitical factors and regional stability can impact the
decision-making process around nuclear energy development.

Compliance with international safety and environmental standards is

crucial and requires substantial investment in training and resources.

Challenges in Cambodia

I Highlights from MSs session (Asia)

d‘,m NUCLEAR
l

‘ xgquQ Nuclear Engineering and Technology

T Volume 55, Issue 6, June 2023, Pages 2026-2033

Original Article

2009-2022 Thailand public perception
analysis of nuclear energy on social
media using deep transfer learning
technique

Wasin Vechgama °° € & B, Watcha Sasawattakul ©, Kampanart Silva ©

Show more v

+ Addto Mendeley o9 Share 99 Cite

https://dol.org/10,1016/j.net.2023.03.036 » Get rights and content 2

Public Perception Analysis in Thailand



I Highlights from MSs session (Asia)

Neui ki CONG THONG TIN DIF\ TU CHINH PHU
Email ﬂmmnchx u{achinhphu
Co quan: V AN PHO\(;(H]\H PHU

;o CHINHPHL VNTh gian kv 12.09.2024 16:27:16 +07:00
F &

National Energy VAN PHONG CHINHPHU  CONG HOA XA HOI CHU NGHIA VIET NAM

Transition Roadmap DieHip - Ty do - Epnh phic

Energising the Nation, Powering Our Future

$6: 412/TB-VPCP Ha Ngi, ngay 12 thang 9 nim 2024

THONG BAO

L4 Ket lun ciia Thurémg true Chinh phii tai cuge hop vé viée tho gor kho
! nmmmwmm khin cho cac Dy dn dién khi, dién gio ngoai khoi

DN, mmuozs,..

Ngdy 05 thang 9 ném 2024, Thi tuong Chinh phi Pham Minh Chinh d3
chu tri cuge hop Thucmg tryc Chinh phu vé viée thdo go kho khn cho cac Dy
an dién khi, dién 216 ngoai khoi, Tham du cudc hoo ¢d céc Pho Thi tudne Chinh
Malaysia, policy roadmap Viet Nam, power deveopment plan toward 2050




Highlights from MSs session (Asia)
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Indonesia, PeLUit-40 for MicroReactor De-Dieselization Program



Participants Survey Result - 1

Participants’ survey revealed that SMRs hold greatest potential for innovation in
(1) Grid support and load-following capabilities, (2) Industrial Heat generation, and

(3) Hydrogen production. However, cost, safety, and time are the main challenges.

Hydrogen Production
Industrial Heat Generation

Grid Support and Load-following
Capabilities

Desalination

Space Exploration
Other (Comments)




Participants Survey Result - 2

Participants’ survey revealed that biggest challenges in Nuclear Hydrogen production are

(1) Storage and Transportation, and (2) Improving efficiency.

About collaborative strategies to promote the use of Nuclear Cogeneration in heavy
industries, (1) Government and Industry partnerships, (2) Establishment of demonstration
projects, (3) Public and Private funding mechanism are the main responses.

Government and Industry Partnerships

Improving Efficiency
e e Cross-industry Research and Development
Maintaining Stability at High Temperatures o Y P
| Iniitiatives
Durability of Components and Materials

Public-Private Funding Mechanisms

Hydrogen Storage and Transportation

Establishment of Demonstration Projects

Other (Comments) Others (Comments)
uthers {Lomments




Chairs’ Summary - 1

To achieve Net-Zero by 2050, SMRs have a potential role

First successful deployment will serve as a critical demonstration of SMRs’
effectiveness, shaping investor & stakeholder trust and setting the stage for broader
adoption

Foster collaboration among nuclear industry, other industrial users to create integrated
solutions for decarbonizing hard-to-abate sectors

Increase investment in terms of public-private partnership to advance both SMR reactor
and load following grid technologies tailored to specific applications

Robust policies are required that support the development of markets for non-electrical
nuclear applications, demonstrating series of pilot projects.

Enhance Public Awareness to highlight the role of SMRs in providing sustainable energy
solutions beyond electricity through developing communication strategies

Strengthen international collaboration to evaluate SMR application, solve fuel
supply/waste management and inter-sector regulatory issues



Chairs’ Summary - 2
To demonstrate nuclear hydrogen production

« Business model of co-location of HTGR near to Industrial complex needs to be
demonstrated with its inherent safety features to reduce public concern

* To expedite approval process of nuclear hydrogen, one-stop approval shop
between regulatory body and relevant industrial authority is suggested

« Exploring innovative financing mechanisms and public-private partnerships,
Government incentive and benefits such as carbon credits can jump start and
accelerate the scale-up process.

* To enhance public acceptance and regulatory readiness, early engagement with
regulators and local communities, as well as potential end users, are critical to
advancing from pilot stages to full-scale commercial deployment.

- Demonstration projects highlighted the need for advanced hydrogen storage
technologies and to blend hydrogen into existing gas infrastructure



I Chairs’ Summary - 3

To facilitate inter-sector collaboration for nuclear cogeneration,

* Nuclear energy enabled industrial processes need to be carefully analysed and
assessed with respect to various KPIs including technical readiness, licensing and
regulatory clarity, economic viability, geographical adaptability, supply chain
capabilities, ease of integration and sustainability

« Target Key Industrial Applications with high potential for decarbonization through
nuclear cogeneration, such as hydrogen reduction steelmaking, chemical synthesis,
and ammonia production

e Advocate for the development of regulatory frameworks and policy incentives that
specifically support the integration of nuclear cogeneration in industrial applications.

e Support research, development, and demonstration projects that advance the
technologies and reduce risk needed for efficient nuclear cogeneration in industrial
processes.



I Chairs’ Summary - 4

Recommendations to IAEA

It is likely necessary to actively introduce SMRs in the datacenter field and
semiconductor production facilities that require large-scale electricity, and to
accelerate decarbonization by utilizing nuclear heat or producing nuclear
hydrogen in fields such as chemical processing and steel production.

To facilitate this inter-sector collaboration, IAEA should establish a series of
high-level forum between nuclear and other industries to create a framework
for comprehensively reviewing new business opportunities and challenges

IAEA also needs to provide platform or activities for global collaboration to
share best practices, technological advancements, and tools between
vendors, users, and regulators with a focus on specific industrial applications



Chairs’ Summary - 5

Impressions on the 23rd DF are surveyed as
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Chairs’ Summary - 6

Chairpersons’ Conclusion

231 INPRO DF has been a great success. Thanks for Sung Soo Kim and the INPRO
team for their hard work and attention to detail!

Thank you to all speakers, panels and Chairs and all participants
 Active participation of distinguished participants
« Excellent panel discussions and presentations
* Well-designed programs cooperated with INPRO-SCM

Key time for nuclear with new markets and new technologies responding to those
needs; data centres, hydrogen, industrial heat applications

Integration with industry provides opportunities, but also new challenges

Decision making for nuclear technology, their application to energy and industrial
markets is complex and multifaceted

« Requires information, tools, expertise and experience to make an informed,
independent and authoritative decision

« INPRO and DFs provide ideal forum
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