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https://www.oecd-nea.org/jcms/pl_24807/working-group-on-the-safety-of-advanced-reactors-wgsar
https://gif.jaea.go.jp/event/2020_NICE_Future_Flexibility_Report/index_eng.html
https://www.gen-4.org/gif/jcms/c_173655/r-d-infrastructure-task-force-final-report
https://www.gen-4.org/gif/jcms/c_119093/gif-2019-annual-report-final-chap6-amme-tf
https://gif.jaea.go.jp/about/index_eng.html#s6
https://gif.jaea.go.jp/partner/external_webinar/webinars_with_GIF_partners.pdf
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Opportunity supplier

To share strategies in the field of Non-

electrical applications of Nuclear Heat Tools, databases, and
Coordinated Research Projects

Common interests

GIF-IAEA interface meeting
List



https://www.gen-4.org/gif/jcms/c_9493/external-collaborators
https://gif.jaea.go.jp/partner/external_webinar/webinars_with_GIF_partners.pdf
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Intergovernmental agency that facilitates
co-operation in nuclear safety, technology,
science, environment and law.
Especially market, SMR, innovation,
NI2050 & regulation needs.

International country groups developing Gen IV reactors.
12 active countries, with 6 Reactors SCs, 7
Methodology/Opportunity WG/TFs and SIAP.

Task Force on Safety Design Criteria Risk & Safety Working Group (RSWG) (inclu din W G S AR)
The Activities of SDC-TF Generation IV nuclear energy systems will aim 1o achieve the following safety goals: g —
Sme‘ GIF Pol:y.mlep established the safety and lellal:hlyl goals for Generation ILNIl‘c'iea(l;linagy T ml:\ safety and relabilty. _— N EA WOI’kI n g G rou p on the Satety ot Advanced Reactors
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Roadmap"” and the GIF Risk & Safety Working Group proposed the “Basis for safety approach for 1o climinate the e for offsie emegency response (WG SAR) meetl ng' 21 -23 Ap |'|| 2021
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between the high-level safety fundamentals and the detailed codes and standards, as illustiated in challenges of the technology, 1o ssess the curent status of safety-related research & 7
bl B development (BD) actwities. and 1o denuy uture F&D needs for the LFR system. In preparing Technologles for NUCIear Safety
Figure 1: Hierarchy of Safety Standards this analysis, the LFA pSSC has placed emphasis on the assessment of the fulfiliment of the .
Generation IV goals, to highlight i f the LFR for future extengive A l . t
o S e pplications
Fundamental safety principles and through licensing and operaticn of demonstration plants is a prerequisite to hrlng the LFR 10 the.
common safety goals for all Gen-IV indusirial deployment Pubfished dater 17 March 2021
systems Bosnioad e Asssment oD e
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A set of guidelines on how to
implement the design criteria and Supercritical-water-coaled reactor system (SCWR) System Safety Assessment (2018)

addross SERApsciicaslely topics Download the Assessment 8

Domestic regulations for design of
reactor core, cooling system, and Sodium-Cooled Fast Reactor (SFR) System Safety Assessment (2017)
other structures, systems, and This document wes prepored 23 a safety ssesgment document forthe Genertion V87

components <verame. thinisah tha faadhacie hatuaan AR ani SFR Suetam Srasein Cammittas. Tha main

Small Modular
Reactors: Challenges
and Opportunities

Common activity: OECD/NEA CNRA
Reviews of GIF SDC/SDGs,
Joint initiative on development of a Risk-informed Approach for event selection,

component classification, and DiD assessment

Webinars/ Publications :



https://www.oecd-nea.org/jcms/pl_24807/working-group-on-the-safety-of-advanced-reactors-wgsar
https://gif.jaea.go.jp/partner/external_webinar/webinars_with_GIF_partners.pdf
https://www.oecd-nea.org/jcms/pl_24807/working-group-on-the-safety-of-advanced-reactors-wgsar
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esnice naesrnnovaron:  Single issue focused initiative
9@ Future CLEAN ENERGY FUTURE
A dialogue on the role that nuclear energy can play in clean energy systems of the
future. To bring nuclear energy from traditional, nuclear-only fora to a broader,

cross-sectoral discussion on clean energy at the ministerial level.

GEN/ 1V [piernational GIF position
Forum”
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Flexibility is necessary attribution for future nuclear systems in sustainable energy
market. GIF has focused on importance and effect of flexibility from early stage,
and internally released “GIF POSITION PAPER ON FLEXIBILITY OF GEN IV SYSTEMS”
in 2019. Presently GIF has voluntary Gr for Brainstorming on Non-Electric
applications of Nuclear Heat (NEaNH) to develop TF (Task based on ToR).

» CEM NICE Future is an international initiative of the Clean Energy Ministerial. GIF
is cross-sectoral partners of CEM NICE Future, and has co-developed flexible
report "Flexible Nuclear Energy for Clean Energy Systems"

v

Common actions

Coming action
(Presently under final modification)

= Contribution for
CEM 12 NICE future ministerial-level booklet
“Pathways to net zero using nuclear innovation”



https://gif.jaea.go.jp/material/GIF_mission_eng_2020.pdf
https://www.gen-4.org/gif/jcms/c_102404/exec-summary-of-position-paper-for-positing-on-gif-website-final
https://www.energy.gov/ne/initiatives/nuclear-innovation-clean-energy-future
http://www.cleanenergyministerial.org/initiative-clean-energy-ministerial/nuclear-innovation-clean-energy-future-nice-future
https://gif.jaea.go.jp/event/2020_NICE_Future_Flexibility_Report/index_eng.html
https://gif.jaea.go.jp/event/2020_NICE_Future_Flexibility_Report/GIF_contribition_NICE_future_articles.pdf
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AN INITIATIVE OF THE CLEAN ENERGY MINISTERIAL L

Release of “Key Requirements of Flexible Nuclear Power in a Clean Energy System”

1. Expanded Access to Financing and Financial Products: Nuclear energy power plants are high capital projects with low operating
costs. Historically, especially with large-scale reactors, this has increased the financing costs to nuclear projects during the site licensing and
construction phases. In some cases, international organizations have refused to finance nuclear projects due to the size and risk, instead favoring
smaller projects. Whether through the advent of SMRs or the development of new financial products, in order for flexible nuclear energy to be
successful it will need to develop a sustainable financing model that both reduces financing costs while simultaneously decreasing risk in nuclear
investment during the construction phase and encouraging nuclear projects to be completed on a repeatable schedule. It will also be important for
international and domestic clean energy financers to recognize nuclear as clean energy projects and include them in their portfolio of acceptable
technologies.

2. Expanded Modeling: Long-term clean energy plans need to include diverse modeling that emphasizes system-wide decarbonization and
pairing variable renewable energy with dispatchable forms of clean energy. These dispatchable forms of clean energy can include flexible nuclear
energy, geothermal, hydroelectric, energy storage, and other forms of clean energy that should be better represented in long-term energy planning.
There is a great opportunity to collaborate among these groups.

3. Compensation for Energy System Services: In many cases, nuclear flexibility is an economic as well as a technical problem. Many
markets don’t compensate nuclear energy for ramping down their power output even when it is used to accommodate other clean energy sources.
While international market structures vary widely, it will be important for the value of flexibility in nuclear energy to be recognized and
compensated. In some places, special capacity or ramping generation assets are compensated differently than bulk power production, and more
innovation will be needed to compensate nuclear energy when it ramps its output on various timescales.

4. Quantification of Value: The value of dispatchable clean energy needs to be better socialized to stakeholders and customers. This is
particularly relevant to nuclear energy which should engage energy users on the community level. This could be facilitated by rigorous scientific
communication and outreach to raise awareness of the value of flexible nuclear energy.

5. Regulatory Innovation: Establishing a domestic nuclear energy program requires an internal regulator to license and guarantee the safety of
nuclear power plants. These safety regulators are very important for the well-being of the global nuclear industry. These regulators are, by design,
meant to be cautious in their acceptance of new nuclear technology or operating scenarios. While flexible nuclear energy has been demonstrated
safely in several countries, more innovation is needed to help regulators everywhere understand the safety concerns of flexible nuclear operation,
if they exist, and to address those concerns through rigorous analysis that maintains the same level of nuclear safety while rapidly deploying
flexible nuclear innovation.

6. Expand Products and Applications: Non-electric applications of flexible nuclear energy also need to be developed from an economic and

a technology integration perspective. This could also relate to incorporating flexible non-electric nuclear energy into multi-sectoral energy
modeling.
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. GIF : :
. Special webinar/open events/ like
presently planning FORUM industry 2022
. Open publications on Rector developments such as “

”

. GIF open methodologies including

. GIF methodological tools: :
. Open activities in WGs/TFs ( , Future including Non-
Electric application of Nuclear Heat field)



https://www.gen-4.org/gif/jcms/c_82831/webinars
https://www.gen-4.org/gif/jcms/c_122378/newsletters-archive
https://www.gen-4.org/gif/jcms/c_44720/annual-reports
https://www.gen-4.org/gif/jcms/c_119093/gif-2019-annual-report-final-chap6-amme-tf
https://www.gen-4.org/gif/jcms/c_174994/generation-iv-international-forum-20th-anniversary-celebration
https://www.sciencedirect.com/book/9780081001493/handbook-of-generation-iv-nuclear-reactors
https://www.gen-4.org/gif/jcms/c_9366/risk-safety
https://www.gen-4.org/gif/jcms/c_9365/pr-pp
https://www.gen-4.org/gif/jcms/c_9366/risk-safety
https://www.gen-4.org/gif/jcms/c_9364/economics
https://fr.surveymonkey.com/r/YDF8WMQ
https://www.gen-4.org/gif/jcms/c_107254/r-d-infrastructure

Featured Recent GIF Publications GENI(IV &oin™™
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* 2019 Annual Report (2020 Annual Report is coming soon with References)

e 2018 GIF Symposium  (We are planning Forum GIF INDUSTRY 2022)

* GIF R&D QOutlook for Generation IV Nuclear Energy Systems: 2018 Update

* Handbook of Generation IV Nuclear Reactors, 2016 (Presently updating)

* The High Temperature Gas-Cooled Reactor, 2020 (M. Fltterer, et al., Reference Module in Earth
Systems and Environmental Sciences, https://doi.org/10.1016/B978-0-12-409548-9.12205-5 )

* Sodium Fast Reactor: Safety Design Guidelines on Safety Approach and Design Conditions (SA SDG),
2020

* LFR Safety Design Criteria (SDC), 2021

* Lead-cooled Fast Reactor (LFR) System Safety Assessment, 2020

* An Update of the GIF Proliferation Resistance and Physical Protection White Papers for the Six
Gen IV Systems, 2019 (Cipiti, B. et al, 9th INMM/ESARDA/INMMJ Joint Workshop. See PRPPWG-
BIBLIOGRAPHY Rev. 8 April 2021)

* The GIF Proliferation Resistance and Physical Protection methodology applied to GEN IV
system designs, 2019 (Cheng, L. et al., ESARDA'19: ESARDA Symposium 2019 - 41st Annual Meeting
See PRPPWG-BIBLIOGRAPHY Rev. 8 April 2021)

* NICE Future Initiative/ Flexible Nuclear Energy for Clean Energy Systems, Chapter 13: Generation IV
International Forum: Delivering Next-Generation Nuclear Systems, 2020

* Impact of Increasing Share of Renewables on the Deployment of Generation IV Nuclear Systems,
2018

* GIF workshop on R&D Infrastructures needs and opportunities, 2020

* R&D Infrastructure Task Force Final Report, 2021



https://www.gen-4.org/gif/
https://www.gen-4.org/gif/jcms/c_44724/symposium-publications
https://www.gen-4.org/gif/jcms/c_42188/publications
https://www.sciencedirect.com/book/9780081001493/handbook-of-generation-iv-nuclear-reactors
https://doi.org/10.1016/B978-0-12-409548-9.12205-5
https://www.gen-4.org/gif/jcms/c_9366/risk-safety
https://gif.jaea.go.jp/event/2020_NICE_Future_Flexibility_Report/index_eng.html
https://www.gen-4.org/gif/jcms/c_9364/economics
https://www.gen-4.org/gif/jcms/c_107254/r-d-infrastructure
https://www.gen-4.org/gif/jcms/c_173655/r-d-infrastructure-task-force-final-report
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Our Vision

To contribute to a sustainable global energy future
providing reliable, safe and affordable clean, CO2
free, electricity and heat for the world’s benefit

Our Mission

To develop Generation IV nuclear energy systems
that will deliver improved sustainability, economics,
nuclear safety, security & proliferation resistance

What GIF brings
Expertise | Collaboration | Excellence

GIF’s Current Strategic Themes

= Design and R&D of six types of Gen IV reactors
« International standardization of Safety Design and apply
into Regulation
« Integrate Gen IV systems (flexibility, economics) and
5 renewable energy systems in clean energy systems
= Enhance International R&D collaboration
= Attract a younger generation to the work of GIF

and its goals

Great contributions by GIF colleagues



