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The NEA: 33 Countries Seeking Excellence in
Nuclear Safety, Technology, and Policy

« 33 member countries +
strategic partners (e.g.,
China, India, etc.)

8 standing technical
committees of government
leaders and over 80 working
parties and expert groups

23 international joint projects
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Paris Agreement Implies a 50 gCO2/kWh Target

Index 2010 = 100
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GHG Emissions will GDP-2.1%
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need to decline despite
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eParis Agreement i s inten
global average temperature to well below 2°C " .

1:2 | | . Current emission intensity is 570 gCO2/kWh - target
100 is 50 gCO2/kWh

il — T —T— « Electricity contributes 40% of global CO2 emissions
T _ DTy and will play key role. Annual emissions from

':g [ o T electricity will need to decline 73% (global) and 85%

) (OECD countries).
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Source OECD Environmental Outlook
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Key Observations

A Large deployment of VRE will occur around the world
and provide important benefits.

A According to Eurostat, CQemissions in the EU
increasedl.8 percentin 2017 despite a 25 percent
increase in wind power and 6 percent growth in solar.

A The IEA reports energyrelated CQ emissions reached
a new high of 33.1 Gt in 2018, up 1.7% from 2017.

A Finding the right approach to longterm, economic
and reliable electricity supply is be the central
challenge to the decarbonization the future global
economy.
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Recent NEA Work:
Broad Conclusions

The Full Costs of * To meet global energy and environmental requirements, all low
Entitolty Presiane carbon technologies must be optimally applied with all costs
accurately allocated.

* The electricity markets must be modernized. Existing market
structures make investment in any unsubsidised lowcarbon

The Csts of technology very difficult.
B s « Large deployment of VRE will occur around the worlg but the
contribution of VRE in each country will depend on the cost of

available resources.

» To the degree dispatchable capacity is needed, nuclear can servgq a
large role? if it is economically compatible with evolving markets.
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Nuclear Competitiveness Depends on Capital Costs

m Overnight Costsm IDC
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cost of nuclear power is a

major issue? LCOE is NOT

driving decisions.

A Lack of construction

Investment Costs (USD/kW)

experience in Western
2000 countries and weak SUppIy
1000 I l: chains make cost and
. | | . | | | | schedules uncertain.

OCGT CCGT Coal Nuclear  Wind - Onshore Solar

SourceNEA

Overnight Construction Costs

for Plants Built in 2020 unsustainable.

A As the costs of alternatives
drop, these high costs become
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New Technologies May Provide Solutions

« Small Single-unit and Modular LWRs

— Low cost modules can be installed
as needed

— Higher flexibility

— Manufacturability increases quality
and reduces cost and risk

— Safety characteristics may

dispense with need for offsite EP
« Mobile SMRs
 Micro Modular Reactors (MMRS)

e Generation IV reactors

— Next generation technologies
beyond LWR

GROWING GLOBAL INTEREST IN SMR{

*First technologies now nearing regulatory
approval

*Major technology projects underway in US,

France, UK, Russia, and other countries

*High interest in both OECD countries and
emerging economies

NuScale Conceptual Desig
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S i || G o SMR Catego ries:
per applicable) . .
o Single Unit LWRs

Single Unit LWRs

e Lowestrisks to

CAREM 30 1 PWR CNEA Argentina Under

construction dep|0yment
SMART 100 1 PWR KAERI Korea Certified

design :

[ J

ACP100 125 1 PWR CNNC China Construction Some _prOVIde game

start planned changing safety

for end of 2019

performance
SMR160 160 1 PWR Holtec United States Conceptual ]
International design  (Cost-effectiveness
BWRX300 [gele]e] 1 BWR GE Hitachi United CcheptuaI remainS to be Veriﬁed
StatesJapan design

UK SMR 450 1 PWR Rolls Royce United Conceptual

Kingdom design

Adapted from Oct 2019 Background Note to the Steering Committee on Nuclear Er
and IAEA Analyses

© 2019 Organisation for Economic Co-operation and Development



&) OECD

BETTER POLICIES FOR BETTER LIVES

Design

70
RITM200 [gsle]
:

Nuclear Energy Agency LY NEA

V NUCLEAR ENERGY AGENCY

Dot SMR Categories:
Multl -module LWRSs

Multi-module LWR SMRs

12 PWR NuScale United Detailed o L owest risks to
Power States design and
ongoing deployment
licensing
prezas U e Some provide game
planned in .
mid-2020s changing safety
2 PWR  OKBM Russia Landbased performance
Afrikantov NPP under
Soaan « Costeffectiveness
2to 4 PWR CEA/EDF/ France Conceptual remains to be Veriﬁed
Naval Group/ Design

TechnicAtome

Adapted from Oct 2019 Background Note to the Steering Committee on Nuclear Er
and IAEA Analyses
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SMR Categories:
Mobile SMRs

Net Number of Type Designer Country Status
output | modules (if

Per | 3PPt » Thus far based on
module

Mwe adapted LWR

Mobile SMRs

technologies (i.e.,
IR 60 1 Floating CGN China Under icebreaker reactors)
PWR construction

KLTF40S 70 2 Floating OKBM Russia Pre- . .- .
PWR Afrikantov commission ¢ Uncertalntles regardlng
ingtesting regulatory and legal
approach

» Costeffectiveness
Adapted from Oct 2019 Background Note to the Steering Committee on Nuclear Energy re mal nS to be Ve rlfled

and IAEA Analyses
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SMR Categories:

Design Net Number of Type Designer Country SIETS
output | modules (if M M RS
per applicable)
module
MWe
o

Micro Modular Reactors (MMRS) Many regulatory issues
1 to be resolved

eVinci 0.2-5

Heat Westinghouse United Basiaesign

pipe States :
emctor * Non-LWR technologies
Oklo 2 1 LMFR Oklo United Basiaesign o .
States * Uncertainties regarding
UBattery [ 1 HTGR Urenco and United Basiaesign :
e | e acceptance by security
MMR 510 1 HTGR  USNC United Basidesign officials
States
LFRTL-X 5-20 1 LMFR Hydromine Luxembourg Conceptual - :
Noclonr P » Costeffectiveness

Energy remains to be verified

Adapted from Oct 2019 Background Note to the Steering Committee on Nuclear Energy
and IAEA Analyses
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Net output
per module
(MWe)

n
[
o

CA Waste 20
Burner
Xe-100 85

ARC100 100

KRFHR 140

IMSR 190

HTRPM 210

ThorCon 250

EM2

N
[2]
(&}

SCHTGR 272

Stable Salt 300
reactor

Westinghouse [iZzt{o]
lead fast

reactor

1

LMFR

MSR

HTGR

LMFR

MSR

MSR

HTGR

MSR

GMFR

HTGR

MSR

LMFR

Nuclear Energy Agency

Generation IV SMRs

Toshiba
Copenhagen
atomics

X-energyLLC

Advanced Reactor
Conceptd LC

KairosPower

TerrestrialEnergy
China Huaneng /

CNEC/Tsinghua
University

Martingalelnc
GeneralAtomics
Framatome

Moltex Energy

Westinghouse

Japan
Denmark
United States

Canada

United States

Canada

China

United States
United States
United States

UnitedKingdom

United States

Detaileddesign
Conceptuatlesign
Conceptuatlesign
Conceptuabesign
Pre-conceptual
design
Basialesign

Under
construction

Basiaesign
Conceptuatlesign
Conceptuatlesign

Pre-conceptual
design

Conceptuatlesign
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SMR Categories:
Generation 1V

 Many regulatory issues
to be resolved

* Most technologies still
conceptual

 Non-LWR technologies

 Costeffectiveness
remains to be verified

Adapted from Oct 2019 Background Note to the Steering Committee on Nuclear Energy
and IAEA Analyses
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Deploying Advanced SMRs is Global Challenge

 Development and licencing of most technologies will be very
expensive; some development, testing, and licencing costs
could be shared

« Strategies for global deployment are highly desirable:

— Success for small reactors requires significant production runs; good
economies of sale are difficult if they are effectively limited to home
markets

— Like aircraft and other high-investment products, access to global
markets is essential

* Regulators can become a showstopper if requirements are
different in each country
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For Climate Action to be Successful,
An Enhanced Vision of the Future is Needed

If action on climate is associated with limits to life, economic growth, and
freedom, success will be difficult. Nuclear energy can be a vital part of a
positive solution set zif it can succeed in 21 st Century markets.
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Thank you for your attention
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More information @ www.oecd-nea.org
All NEA reports are available for download free of charge.

Follow us: o G @
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