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wvmemnentonn (3T (GOals for Generation-IV Reactor Systems

B Sustainability

® Long term fuel supply

® Minimize waste and long term stewardship burden
B Safety & Reliability

® Very low likelihood and degree of core damage

® Eliminate need for offsite emergency response
B Economics

® Life cycle cost advantage over other energy sources
® Financial risk comparable to other energy projects

B Proliferation Resistance & Physical Protection

® Unattractive materials diversion pathway

® Enhanced physical protection against terrorism
GEN IV &

Expertise | Collaboration | Excellence
R EIVIEEEIL »o o mPE0SEE



GEN IV International Forum %‘_ 4 -ﬂ-,f—%lk)ad) 6 jd)'k)at/xj__.h

Sodium-cooled Fast Reactor (SFR)  Lead-cooled Fast Reactor (LFR)  Gas-cooled Fast Reactor
(GFR)

Supercritical Water cooled Reactor  Very High Temperature Reactor Molten Salt Reactor (MSR)

SCWR
GENIV sz O VTR
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Neutron Outlet temp.
System Spectrum (°C) Fuel cycle
Sodium-cooled Fast Reactor (SFR) Fast Sodium 500-550 Closed
Lead-cooled Fast Reactor (LFR) Fast Lead 480-570 Closed
Gas-cooled Fast Reactor (GFR) Fast Helium 850 Closed
Molten Salt Reactor (MSR) ThFeEr]r;aI/ FIuorldSeall(l?S hloride 700-800 85:2(/1
Supercritical Water-cooled Reactor Thermal/ Open/
(SCWR) Fast Uil SlReras Closed
Very High Temperature Reactor : )

(VHTR) Thermal Helium 900-1000 Open
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rmmmren ZWPZATLOEEIRIL I Highlights related to SFR
S El () i*

* Most active GIF system (together with VHTR) with four R&D Projects running:
o System Integration and Assessment (SIA)
o Safety and Operations (S&O)
o Advanced Fuel (AF)
o Component Design and Balance of Plant (CD&BOP)
* Five SFR Design Concepts:

o Loop Option (JSFR Design Track) Constructlon S|te of CFR 600

o Pool Option (KALIMER-600, ESFR, and BN1200 Design Tracks) ? ESFH-SMEHT
o Small Modular Option (SMFR-ANL Design Track) | Q sodium fast reactor salely

* Revision of SFR System Research Plan was completed and approved by System
Steering Committee in October 2019

+ White Paper on the SFR PRPP aspects has been finalised and transmitted to EG
*  World: Construction of two pilot SFR units (CFR-600) is ongoing in China

um,‘“@w‘p

B B B B & B &

& & a & & a -
-

* Europe: Euratom collaborative project ESFR-SMART focuses on enhancing the oy
safety of Generation-IV SFRs
httDS//Wwwqen-40rq/QIf/lcmS/C 9591 6/qIf—Sfr—Safetvassessment—201 70427'f|na| Therma' d|ffus|v|ty measurements
International https://world-nuclear-news.org/Articles/China-starts-building-second-CFR-600-fast-reactor of (U,Am)O,._,
GEN |V Forum http://esfr-smart.eu/ at JRC Karlsruhe
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https://world-nuclear-news.org/Articles/China-starts-building-second-CFR-600-fast-reactor
https://world-nuclear-news.org/Articles/China-starts-building-second-CFR-600-fast-reactor
http://esfr-smart.eu/
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Highlights related to LFR and HLM technology

* V4 R
B e o

« Withing GIF, LFR members work under the framework of MoU
» Activities concentrate on the development of top-level reports GE@‘
o LFR System Safety Assessment (SSA) was published in June 2020 |

o White Paper on the LFR PRPP aspects has been finalised in
cooperation with GIF PRPPWG and transmitted to EG Lead-cooled Fast Reactor (LFR)

System Safety Assessment
o LFR Safety Design Criteria (SDC) document is being prepared in B P e R
collaboration with GIF RSWG, and is expected to be finalised and e
transmitted to GIF Expert Group in early 2021

* World: The licensing of the BREST LFR research demonstrator is currently
being completed with site preparations ongoing in Tomsk, Russian Federation S
« Europe: Two main projects: (i) MYRRHA R&D infrastructure (ADS
demonstrator) under construction in Belgium; and (ii) LFR demonstrator Site preparations for the
ALFRED in Romania. Euratom collaborative projects supporting LFR- and __ BREST-OD-300 construction
heavy liquid metal (HLM)- R&D activities: GEMMA, PATRICIA and PASCAL ?

ntethationel
~olum-

CIA

o%o

OOO

https://www.gen-4.org/qgif/upload/docs/application/pdf/2020-06/qif Ifr ssa june 2020 2020-06-09 17-26-41 202.pdf
https://www.riatomsk.ru/article/20201109/seversk-brest-300-sroki/

GEN IV International http://www..efara-ipnm.eu/qemma/
Forum https://patricia-h2020.eu/
Expertise | Collaboration | Excellence https://cordis.europa.eu/proiect/id/847715

EERIEEIE e o mPEOERE https://cordis.europa.eu/project/id/945341
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https://patricia-h2020.eu/
https://patricia-h2020.eu/
https://patricia-h2020.eu/
https://cordis.europa.eu/project/id/847715
https://cordis.europa.eu/project/id/945341
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Highlights related to GFR
Hile

 GFR System Arrangement signed by Euratom, France, and Japan
o Existing Project Arrangement on Conceptual Design and Safety
o Provisional project on Fuel and core materials GE@{%%%@EQH&{
o Proposed project on GFR Technology
« Development of GFR reference documents Lt
o GFR Risk and Safety Assessment White Paper (completed in 2016) Whiietaper
o GFR System Safety Assessment (draft)
o GFR Safety Design Criteria (draft)

« Europe: The main project ALLEGRO - preparatory phase is carried out ALLEGRO concept
by the V4G4 Centre of Excellence. The work is being supported by the e .
Euratom collaborative project SafeG, among others aiming at:

o strengthening of inherent safety

~4
o resolving remaining open questions in residual heat removal in V4
accident conditions

https://www.gen-4.org/qif/upload/docs/application/pdf/2016-10/rswq gfr white paper final 2016.pdf

https://cordis.europa.eu/project/id/945041

GEN/IV Fips
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https://cordis.europa.eu/project/id/945041
https://cordis.europa.eu/project/id/945041
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Highlights related to VHTR
o o [1=1=5

* Four active VHTR “pre-competitive” Projects
o Materials: Graphite, metals, ceramics - corrosion, joining, irradiations
o Fuel: Fabrication, characterisation, qualification, waste management
o Hydrogen Production: lodine-Sulphur (850°C), Copper-Chlorine
(530°C), High temperature electrolysis (650°C)

o Computer Tools for Design and Licensing: Thermal-hydraulic
analysis (CFD), Neutronics and nuclear cross-section data,
Radioisotope chemistry and transport, Reactor and plant dynamics

» Development of VHTR Safety Design Criteria on the basis of
IAEA TECDOC and in COOperation with RSWG Construction site of HTR-PM

*  World: Construction of HTR-PM HTR demonstration plant is ongoing in
China

« Europe: Euratom collaboration project GEMINI+ project is ongoing, in
which partners are working together towards the demonstration of high
temperature nuclear cogeneration with an HTR in Poland — cf.
presentation of D. Hittner (NC2I) and M. Futterer (JRC) in Session 5

os,» GEMINI+

_ https://www.gen-4.org/qgif/icms/c_103659/qifvhtr-safety-assessment-finaldec2018
GEN Iv :zng%rrftlonal https://www.world-nuclear-news.org/Articles/Cold-testing-of-HTR-PM-reactors-completed
https://htr2020.org 13

Expertise | Collaboration | Excellence —= L
TEEEEI . ¢ mEOEEE http://www.gemini-initiative.com/geminiplus/



http://www.gemini-initiative.com/geminiplus/
https://www.gen-4.org/gif/jcms/c_103659/gifvhtr-safety-assessment-finaldec2018
https://www.world-nuclear-news.org/Articles/Cold-testing-of-HTR-PM-reactors-completed
https://htr2020.org/
http://www.gemini-initiative.com/geminiplus/
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Highlights related to SCWR
‘ O

« Two R&D Project arrangements established (currently being
extended):
o Materials and Chemistry (2010)
o Thermal-Hydraulics and Safety (2009)
* Provisional project on System Integration and Assessment
« Within GIF, four SCWR core concepts with thermal spectrum and
three other core concepts with mixed or fast spectrum have been
proposed
» Europe: Joint Euratom-China-Canada project ECC-SMART has just
started. It aims at the assessment of the feasibility and identification of

safety features of an intrinsically and passively safe SMR cooled by
supercritical water — cf. subsequent presentation of Markéta Krykova

(CV Rez) in this session
RHEC
© smart

* 10thInternational Symposium on SCWRs
e Scheduled in March 2021
https://www.gen-4.org/qif/jcms/c 103619/gif-scwr-safetyassessment-finaldec2018

* Will be organized as videoconference or webinar

Canada's Pre:
scwnc c cept

/ Y
TF
-—f;: 15
{ B | |
i
Fast '"' Thermal Zone

Chin

T be Type  Chin
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Forum

Expertise | Collaboration | Excellence

S EEEIIEELE o

mPSOEEE

https://cordis.europa.eu/project/id/945234
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Highlights related to MSR
i1 E 1= b3

TMSR-LF1

» Alarge interest around the MSR technology, with more than
40 concepts of a large variety being developed worldwide

« Within GIF, the MSR system is currently ongoing transition from Memorandum
of Understanding (MoU) to System Arrangement (SA)

* Three (3) Project Arrangements are under development:
o Fuel and coolant salt properties
o Materials and components
o System integration and cross-cutting issues

« Safety aspects have been identified as a key driver for the R&D Roadmap -
ongoing interactions with GIF RSWG to create Task Force on the MSR safety
approach

*  World: Prototype MSR - TMSR-LF1 - is under construction in China

* Europe: Euratom collaborative project SAMOSAFER focuses on development
of DiD approaches, development of theoretical models for safety-relevant
phenomena, as well as related experimental setups

https://samosafer.eu/

Successful synthesis of UCI, at JRC Karlsruhe

GEN/IV Fips
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https://samosafer.eu/
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EMWG — Economics Modelling WG % _
> IENTHHHETZE 55 4 HFORFIEFTFMmATE S 2 B G4ECONS 120
G4ECONS T % % B, "
> BAHRFED IR B, 3X b7y TEROBEICER
AR T A > 1 -
> :I X I\ ﬁ"/m t 7 /r j_ / X 75\ 75\ %) 7%%%@- ! Capital E D&ED Total

See: https://lwww.gen-4.org/gif/jicms/c_9364/economics BenChmarkmg (G4ECONS v IAEANEST)

Including “Cost Estimating Guidelines” & “Impact of Increasing Share of Renewables”

PRPPWG - Proliferation Resistance and Physical

. ACCIDENT INITIATORS > SYSTEM RESPONSE > CONSEQUENCES
PrOteCtlon WG THREATS = SYSTEM RESPONSE - OUTCOMES
> IFDERETDIHIRBE TEA 5. PRPPHfI4ZFHM. ML * Safety and PR&PP should be considered from the
é ‘tj__ % i /f % F@;ﬂ %o — Flow diagrams: preliminary safety hazard and
PR&PPF target identification and categorization
> &}:F < 2 -7— A 0) % t -l-jwjj L/ T PRPP El = 75_, ,ﬂ—:-ﬁx — Physical arrangement: external events

shielding, access control

GEN/ |V [ternational See: https://www.gen-4.org/gif/jicms/c_9365/pr-pp

Expertise | Col,aborafoiﬂ“;fce”ence Including "Evaluation Methodology Report”, “Workshop materials” & “Case Study Report of ESFR” 44
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RSWG — Risk and Safety WG
> Integrated Safety Assessment Methodology (ISAM)® %

> BZRY AT LICHNT HISAMOER & LZE2RICH DN DEED
YEBX

See: https://www.gen-4.org/gif/jcms/c_9366/risk-safety
Including “ISAM Guideline” & “Safety Assessment Reports: 5 Systems”

» SDC-TF - Safety Design Criteria TF

QF MU LAHFPICET 2LEHTEHEEAARNT A~
DYEEX
* |AEA, OECD/NEA WGSAR, HEHRHHEE AN D L
Ea—¢&axXy
Q LFR. VHTRA EMDIFS X7 A~DYLK % E 1+

GEN/IV e
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Pre-Conceptual Design Conceptual Design Final Design Licensing and Operation
P"_r"af"y Formulation —> Refinement of Safety Features and Criteria anar_lly :
Qualitative / Quantitative

[ Qualitative Safety features Review (QSR) J Q S - ReVl ew
)

[Ph‘enpmena Identification Ranking Table (PIRT) ]

* Identify important phenomena
* Characterize state of knowledge

Phenomena-IRT

Y

Objective Provision Tree (OPT)
+ List provisions that assure

implementation of DD O P —Tre e
* DiD level — safety function —

challenge/mechanism — provisions

o v
* Provides integrated understanding of risk and safety issues

Probabilistic Safety Assessment (PSA)
* Allows assessment of risk implications of design variations
’_{- In principle. allows comparison to technology neutral risk metrics

Deterministic and Phenomenological Analysis (DPA) w
nf i ign intent and assumptions
L * Characlerize response in event sequences resulting from postulated initia

+ Establish margins to limits, success criteria for S3Cs in PRA, and conseq) PSA & DPA

¢ D formance with ds

High level safety fundamentals, and safety design goals
B GIF Roadmap

W Basis for safety approach for design & assessment

B SFR System Research Plan

2) Reference of SDC Structure

1) Particular issues for SFR
IAEA SSR 2/1

B Characteristic of Sodium-cooled Fast Reactor
# Reactivity (void) ...

B Management of safety in design
B Principal technical requirement
B Generzl Plant design

B Design of specific plant system

¥ Sodium fire & Sodium-water reaction...
B Consideration on Severe Accident

# Re-criticality during Core Disruptive Accident

3) Lessons learned from Fukushima
B High Temperature & Low pressure system :> )

Dai-ichi NPPs accident

# Creep property, Leak-Before-Break...
# No LOCA and no need of ECCS...
B Enhanced Safety Approach
# Passive system for shutdown & coaling

B Common cause failure by external event
W Loss of power for longer period
# Decay heat removal, Fuel pool cooling

B Containment function on spent fuel in the pool
B Preparing multiple accident managements, etc.

GIF SFR SDC

See: https://lwww.gen-4.org/gif/icms/c_93020/safety-design-criteria 17
Including “SFR SDC” & “Safety Approach and Design Conditions, SFR SDGs”
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B DB

SR

Safety Design Criteria and Guideline of Sodium cooled Fast Reactor

Regulatory Side

Safety Fundamentals
e.g.IAEA SF-1: Fundamental Safety Principles

co
<]
.
w
—y
-

. Safety Al

Developer Side

proach l

Safety Requirements

e.g.|AEA SSR 2/1*:
Safety of Nuclear Power Plants: Design

GIF-SFR
Sgfety Desu_grl C_E]Ea a o
High- Passave\ t N
Temp. ‘ = :
Structure \ vStem‘ '

Safety Guides
e.g. IAEA SSG-56™:

Design of the Reactor Coolant System and
Associated Systems in Nuclear Power Plants

Safety Design Guideliney |

v
COTE Coolant Contain| Fuel || ..
System | -ment [Storage, SPFcific
. I System, etc.
\ ue

*These are for Light Water Reactors; but not for Gen-IV reactor systems.

et e
Codes and Standards —— Y
Domestic Codes & Standards | Country A} 'n‘ B
! \
I

GEN1V mrim ™™
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® SFR Safety Design Criteria (SDC)
development was proposed at
GIF Policy Group in 2010

B Realization of enhanced
safety designs common to
SFR systemes,

B Preparation for the
forthcoming licensing in the
near future

® SDC was formulated in 2013,
external review and update
B |AEA
B OECD/NEA WGSAR
B Regulatory bodies in SFR
developing countries
® Safety design guidelines (SDG)
for GIF SFR started in 2013. 18
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® SDC/SDG are extended

E(CIDSGIFORERYIEBERIF R DK

to the other reactor systems.

White Paper on ISAM System Safety Assessment Safety Design Criteria/Guidelines*
Implement.

Completed
SFR

Vgl Completed

LER Completed

Completed

SCWR

33 Completed

VI3 Under preparation

GEN/IV Fips
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Completed
https://www.gen-

4.org/gif/jcms/c_9366/risk-safety

Completed

Completed

Completed

Completed

Under preparation

SDC-Completed
15t SDG-Completed
2"d SDG-under review

GIF is observing IAEA-CRP for SDC

SDC-under preparation
SDC Report submitted to IAEA for review in 2021

Not needed
SDC-under preparation

Under planning

* https://www.gen-4.org/gif/jcms/c_93020/safety-design-criteria

19
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Outside GIF ‘ Inside GIF _— GEITI v Lﬁ&ﬁ&ﬂ?“""a' \1&, 5 b..y EIM&MEM&MEWW n—
\ Expertise | Collaborat Excellence
\\ PG/EG AN _ :
Private sectors ‘ \ Driver SIAP | GIF-IAEA interface International Whole
meeting including

Nuclear Developer

Interface with Opportuynity supplier

. Non-electrical especially safety
Non national M SSC WG/TF applications & Hybrid standards
SMR developers ‘ \ Reactor concepts energy systems Field
\ Methodology developer !
I A r T \\ developer T Opportunity developer GIF-IAEA Cooperate Matrix for Reactor
aoICE  NUCLEARINN | — A / N Fields (FR, HTR, MSR, SCWR), Non-electrical
9@ Future CLEAN ENERGY FUTURE Non-electrical

applications & Hybrid energy systems Field,

applications & GIF as

AN INITIATIVE OF THE CLEAN ENERGY MINISTERIAL

A dialogue on the role that nuclear energy can play in clean
energy systems of the future. To bring nuclear energy from

Hybrid energy 6 types of Gen IV system developer
systems Field (Theoretically from SMRs to Large reactors if it
\ fit to economical goal.

\ Historically country-base commitments.)

Economics Field, Safety Field, PR&PP Field,
Education and Training Field, Research and
Development Infrastructure Field,
Modelling and Simulation Field

traditional, nuclear-only fora to a broader, cross-sectoral \

discussion on clean energy at the ministerial level. \

Interface with

GIF Partners

AN
\

WORLD NUCLEAR
ASSOCIATION

International organization that represents the global
nuclear industry.

(Potential partner) /

/

Interface with
GIF Partners

("'?NEA

NUCLEAR ENERGY AGENCY
°~_ AMME-TF

N~ =

—

Intergovernmental agency that facilitates co-
operation in nuclear safety, technology, science,
environment and law.

More than 177 vendors/utilities, promoting understand of
nuclear energy, developing common industry positions,
and contributing to the energy debate.

AMM technology
developments

Especially market, SMR, innovation, Ni2050
& regulation needs.

International Gen I+

GEN |V Forum
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R EIVIEEEIL »o o mPE0SEE

Other energy sources

(including WGSAR)

International Standards Organizations
20

Regulators


https://www.gen-4.org/gif/jcms/c_119093/gif-2019-annual-report-final-chap6-amme-tf
https://nucleus.iaea.org/sites/htgr-kb/gif-iaea/SitePages/14th%20GIF-IAEA%20(2020).aspx
https://www.oecd-nea.org/jcms/pl_24807/working-group-on-the-safety-of-advanced-reactors-wgsar
https://gif.jaea.go.jp/partner/interface_with_GIF_partners.pdf
https://gif.jaea.go.jp/partner/interface_with_GIF_partners.pdf
https://gif.jaea.go.jp/partner/interface_with_GIF_partners.pdf

commmmren CEM: NICE Future &M

QAELAIADTIO-F:

Clean Energy Ministerial (CEM)

> NICE Future Initiative (Nuclear Innovation: Clean
Energy Future)

CEM10: Breakthroughs event-Panel (Vancouver, 2019)

% Report: Flexible Nuclear Energy for Clean Energy
Systems (2020)

= 13 Generation IV International Forum: Delivering Next
Generation Nuclear Systems

% Booklet: Pathways to net zero using nuclear innovation

(2021) —>

Pathways to net zero using nuclear innovation

H

2.1 Generation-IV
International Forum (GIF)

Sustainability is a key issue of Generation-1V
reactor systems, as these technologies enable
stable and long term utilization of nuclear
across a broader clean energy system. These
new designs aim to efficiently use uranium
resources and further minimize waste and
environmental load. The minimization of
environmental load means not only being CO,-
free but also reducing the amount of high level
radioactive waste by means of burning of long
term radioactive nuclides of Minor Actinides in
the spent fuel.

The six most promising nuclear energy
systems identified by GIF are:

Sodium-cooled Fast Reactor (SFR)

Very High Temperature Reactor (VHTR)
Gas-cooled Fast Reactor (GFR)

Molten Salt Reactor (MSR)

Lead-cooled Fast Reactor (LFR)

Super Critical Water-cooled Reactor (SCWR)

The Generation-IV International Forum (GIF) is a
multinational co-operative endeavor organized
to foster the research and development

needed to accelerate the deployment of the
next generation of nuclear reactor systems.
Since its foundation in 2000, GIF has identified
six nuclear energy systems being the most
promising to meet its objectives, assuming a
deployment horizon beyond 2030.

One particular benefit of the Generation-IV
reactor systems is higher outlet temperatures
ranging 700 to 950°C (i.e., VHTR, GFR, LFR, and
MSR), and ~550°C (SFR). This high temperature
brings flexibility of energy use. This includes
non-electrical applications of their nuclear heat,
such as hydrogen production, industrial process
heat to chemical processing facilities, and
efficient heat storage.

As well as the GIF Goals of sustainability,
safety, Proliferation, Risk, and Physical
Protection (PRPP) and, economics,
the flexibility characteristics

are becoming increasingly
recognised as essential attributes
for future energy sources. In the
NICE Future initiative’s “Flexible
Nuclear Energy for Clean Energy
Systems” report, GIF set out the
flexibility characteristics of Gen IV
reactors in Chapter 13.
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A GIF-IAEA Interface meeting

= 2021 July: The IAEA and the Generation |V International Forum (GIF) have agreed to expand
their cooperation to include areas in the field of integrated energy systems, nuclear heat
applications and hydrogen production, and advanced manufacturing. (IAEA Website news)

d GIF-IAEA LMFR safety workshop
= Review of SFR SDC/ SDG and LFR SDC by IAEA

SCIENTIFIC FORUM

J IAEA Conferences

»= Climate Change and the Role of

From Molten Salt to Liquid Metal
Nuclear Power, 2019 E <

= General Conference, Scientific
Forum 2020

https://www.iaea.org/about/governance/general-
conference/gc64/scientific-forum/programme

Innovative Reactor Systems for Sustainability

KAMIDE, Hideki

International ) !
Forum Generation IV International Forum (GIF}
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Development and Deployment of Advanced
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Versatile Test Reactor (VTR)

Office of Nuclear Energy, DOE Announces Preparation of an Environmental Impact Statement to Examine
GEN Iv International Building a Versatile Test Reactor in the U.S., AUGUST 5, 2019
Forum https://www.energy.gov/ne/articles/doe-announces-preparation-environmental-impact-statement-
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Firewater:

Standby Diesels

Warehouse

Tl Power Distribution
Center

»Rx Aux. Building
Inert Gas

nergy Storage Tanks

Ehchllging 336 - 550 MWe net max output
2.8+ GWhe energy storage
40-41% net thermal efficiency
~44 acres Total Site Acreage

NI P Distribution Center piod Y \_ :
Sy pBBUIRuLcIGe e 4 2 NN - ~16 acres Nuclear Island Site Acreage
Controls \ -
Fuel Aux. Building

@HWACH' TerraPower .

A MNuelesr Innavation Company

Copyright i© 2021 TerraPower, LLC Alf Rights Reserved

GEN |V [ternational NATRiUM, Advanced Reactor Demonstration Project Overview, a TerraPower & GE-Hitachi technology
https://www.nationalacademies.org/event/05-26-2021/laying-the-foundation-for-new-and-advanced-
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Proceedings of an International Conference _
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— IAEA SMR Regulator’s Forum

sMRQ)
REGULATRR,

SMR Regulators’ Forum
Phase 2 Summary Report:

Covering Activities from
November 2017 to December 2020

— US NRC: Risk-Informed, Technology-Inclusive Regulatory G Lm“g,mf:;‘,mgGW
Framework For Advanced Reactors (10 CFR Part 53) D Sy At T Wowliag o
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(Canadian Nuclear Laboratories : CNL)
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(1) https://www.aecl.ca/science-technology/federal-science-and-technology-work-plan/
(2) https://www.cns-snc.ca/media/pdf_doc/position_papers/421_RNNR_Rpt05_GR-e.pdf
(3) https://www.aecl.ca/science-technology/federal-science-and-technology-work-plan/

(4) Canadian Small Modular Reactor Roadmap Steering Committee : [A Call to Action: A Canadian Roadmap for Small Modular Reactors], Ottawa, Ontario, Canada, 2018

(5) https://www.cnl.ca/en/home/news-and-publications/stories/2017/20170425.aspx

(CNSC) [C&BSMREEH

(Canadian Nuclear Safety Commission : CNNC)
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(6) CNSC : [Pre-Licensing Vendor Design Review . https://nuclearsafety.qgc.ca/eng/reactors/power-plants/pre-licensing-vendor-design-review/index.cfm

(7) https://smractionplan.ca/


https://nuclearsafety.gc.ca/eng/reactors/power-plants/pre-licensing-vendor-design-review/index.cfm
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(1) Nuclear Energy Insider, "UK funding spurs advanced reactor R&D but application outlook needed, 18 July 2018.
(2) https://www.gov.uk/government/publications/advanced-modular-reactor-amr-feasibility-and-development-project

GEN IV International (3) https://www.gov.uk/government/publications/advanced-modular-reactor-amr-feasibility-and-development-project/advanced-modular-reactor-feasibility-and-
Forum development-successful-projects
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(6) https://www.gov.uk/government/consultations/potential-of-high-temperature-gas-reactors-to-support-the-amr-rd-demonstration-programme-call-for-evidence
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Reactor Types

Reactor Size

Power Reactor
SMR
Micro Reactor

SFR,

LFR,
VHTR, SCWR, MSR

GFR
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» SFR, LFR, GFR, MSR, VHTR, SCWR
» GIF Goals; Sustainability, Safety and Reliability, Economy, PRPP (Security)

Q ZERETEH BB OREICAEIT T
» SFR and extended to Other reactor systems
= Cooperation with IAEA, OECD/NEA , and Regulatory bodies in each country
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= Non-electric Application of Nuclear Heat for Carbon Neutral
= Advanced Manufacturing and Material Engineering with Private Sectors
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» Clean Energy Ministerial; NICE Future, IFNEC
= |AEA, OECD/NEA, WNA,
= Website Renewal, Webinar, GIF H A& z&kkWebsite https://gif.jaea.go.jp/
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