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Reaching Net-zero Emissions

« Decarbonising the power sector will not be
sufficient to reach climate goals

« Need to decarbonize other sectors, representing
60% of emissions

 Electrification whenever possible: increased
demand for clean electricity

« Low Carbon heat sources

« Low Carbon fuels, including hydrogen,
produced from clean electricity
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Non-Electric Applications Today
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South Korea plans SMR industrial complex

20 June

President Yoon Suk Yeol has announced plans to create a small modular reactor (SMR) industrial hub in
the city of Gyeongju In the southeastern corner of South Xorea's North Gysongsang Province. The
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SMR partnership targets Swedish district heating
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Swedish small modular reactor (SMR) project development company Kimfull Next has formed a strategic
partnership with Finnish SMR developer Steady Energy 1o introduce SMRs for district heating in Sweden,

government also aims to establish a hub for the hydrogen industry in the province.
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Kjernekraft focuses on off-grid SMR projects SMRs cost-effective in hydrogen production, study finds

y 2024
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Hydrogen can be praoduced for less than EUR3.50 (USD3.80) per kilogram using a combination of solid
oxide electrolysis cells (SOEC) and small modular reactors (SMRs), significantly cheaper than alternative
methods, a new study led by Dutch nuclear energy development company ULC-Energy BV has concluded.

Under a new business plan, Norwegian nuclear project developer Norsk Kjernekraft says it plans to
construct off.grid small modular reactors in industrial areas where both reliable power and access to heat
are needed.



IAEA Activities on Non-Electric Applications

|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




I IAEA Resources

|IAEA Webpage

https://www.iaea.org/topics/non-electric-applications

Specific pages on desalination,
hydrogen production, and industrial
applications

Codes: Desalination Economic
Evaluation Program, Desalination
Thermodynamic Optimization
Program, Hydrogen Economic
Evaluation Program, Hydrogen
Calculator

Toolkits: Hydrogen and desalination
Related New Stories

Related Publications

Related resources
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https://www.iaea.org/topics/non-electric-applications

|IAEA E-learning Courses

| E-Learning on Non-Electric Applications of Nuclear Power

ﬁ Course on Nudlear Cogeneration

This course provides broad understanding of the concept of nuclear cogeneration and its related technologies, as well as the available IAEA tools and toolkits to support Member States interested in cogeneration and non-electric applications using nuclear energy.

Duration: approx. 30 min

Interactivity: Seif-study

Languages: English

Certificate: N/A

Target audience: Young professionals, stakeholders, and new entrants to the area.

E Course on Hydrogen Production
Hydrogen is experiencing a growing momentum worldwide as a clean versatile energy solution. This IAEA e-learning course provides an outiook on the status and progress of the different hydrogen technelogies and the potential of the available energy sources, with focus on
nuclear energy, for hydrogen production. The course has the following learning outcomes:
- The different technologies for potential deployment of large-scale hydrogen production
- The role of nuclear energy for clean hydrogen production along with other energy sources,
- The IAEA role in nuclear hydrogen production and its related topics.

Duration: approx. 20 min
Interactivity: Self-study
Languages: English

Certificate: N/A
Target audience: all interested in hydrogen production and using nuclear energy for hydrogen production. H OW to e n ro I ?

W e s o) *  CLPANET course enrolment requires a

The IAEA tutorial on the IAEA Hydrogen Economic Evaluation Program (HEEP) has the following learning outcomes:

- Understand HEEP features and be familiar with its user interface and necessary input data and parameters. Va I i d N U C L E U S a CCO u nt .

- Create scenarios of nuclear hydrogen production using built-in library to estimate the cost of produced hydrogen.

- Build new case studies for specific scenarios of nuclear and hydrogen technologies b httDS://EIGGTning. iaea.org/mZ/CourSE/VieW.

Languages: Engiish

Duration: approx. 90 min h ? H d — 63 0
-vuumo:w Interactivity: Seif-study p p . I -

P, H
EO P Certificate: N/A
_ 6 Target audience: Students and professionals interested in assessing cost of hydrogen production using HEEP.
— -


https://elearning.iaea.org/m2/course/view.php?id=630
https://elearning.iaea.org/m2/course/view.php?id=630

IAEA Publications

INENE]E

« Vendor and User Requirements and Responsibilities in Nuclear Cogeneration Projects, IAEA Nuclear Energy Series No. NR-T-
2.17,(2023)

« Examining the Technoeconomics of Nuclear Hydrogen Production and Benchmark Analysis of the IAEA HEEP Software, IAEA-
TECDOC-1859, (2018)

* Industrial Applications of Nuclear Energy, IAEA Nuclear Energy Series No. NP-T-4.3, (2017)

« Opportunities for Cogeneration with Nuclear Energy, IAEA Nuclear Energy Series No. NP-T-4.1, (2017)

Coming Soon

« Roadmap for the Commercial Deployment of Nuclear Hydrogen Production, in publication, available in preprint

« Outcomes of the CRP Assessing Technical and Economic Aspects of Nuclear Hydrogen Production for Near-Term Deployment,
in publication

» Nuclear cogeneration towards climate change mitigation and sustainable development goals, in preparation
Upcoming

» Advances in High Temperature Processes for Hydrogen Production with Nuclear Energy, Update of Hydrogen Production Using
Nuclear Energy, IAEA Nuclear Energy Series No. NP-T-4.2, (2012), expected 2026



IAEA Hydrogen-Related Tools and Toolkits

« HEEP: Hydrogen Economic Evaluation
Program

» Technoeconomic assessments of hydrogen
generation options

« https://www.iaea.org/sites/default/files/22/01/

oy HEEP - [Mandstory detads of all plants and faciities]
./
View  Addtionalinputs  Help Bt

Finance Details

7 lanore "Inflation™ Web 1Y

2021-11-21_setup_heep.zip
« HydCalc: Hydrogen Calculator

« Hydrogen production cost calculator with
nuclear and other technologies

« https://www.iaea.org/sites/default/files/18/07/

hydcalc.zip

 Toolkit on nuclear hydrogen
« https://www.iaea.org/sites/default/files/20/04/

nuchydtoolkit.zip
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IAEA Desalination-Related Tools and Toolkits

« DEEP: Desalination Economic
Evaluation Program

« Used for performance and cost evaluation of
various power and seawater desalination co-
generation configurations

» https://www.iaea.org/sites/default/files/18/07
/deep513.zip

« DE-TOP: Desalination
Thermodynamic Optimization
Program

« Used for optimization of cogeneration systems
with nuclear desalination and district heating

« https://www.iaea.org/sites/default/files/18/07
/detop2-beta.zip

e Toolkit on nuclear desalination

« https://www.iaea.org/sites/default/files/20/04
/nucdestoolkit.zip
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Other Major Activities

Support to Member States upon specific request

» Conducted a 1-week workshop on Nuclear Desalination using SMRs in
Nov 2022 and an Expert Mission on Nuclear Desalination using SMRs in
Oct 2023 for the Country of Jordan

Engagement with specific industrial sectors for decarbonization

» June 2023 meeting with oil and gas sectors

» Attended zero carbon steel event in Stockholm in Oct 2023

» Technical Meeting on decarbonizing industry in Oct 2025 in China
Practical aspects for cogeneration coupling, including H2 and
industrial heat

* Kick-off Consultancy Meeting in July 2023; 2nd Consultancy in Feb 2025;
Technical Meeting in Aug 2025

Applicability of IAEA Milestones Approach for cogeneration
» Requested by SAGNE and by several MS

+ Kick-off Technical Meeting April 2025
Desalination using nuclear energy
» Technical Working Group on Nuclear Desalination

» Technical Meeting on Producing Potable Water Using Small Modular
Reactors in Nov 2025

Coordinated Research Projects

» Role of Nuclear Cogeneration within the Context of Sustainable
Development, 2023-2026

» Technical Evaluation and Optimization of Nuclear-Renewable Hybrid
Energy Systems, 2022-2026
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Jordan Advances Nuclear Power Programme with Support from
IAEA SMR Platform

Related stories
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