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Overall TRL 3

Source: Argonne National Laboratory, idaho National Laboratory, and Oak Ridge National Laboratory, “Advanced Demonstration and Test
Reactor Options Study,” 2017. Tables 2 and B-1.
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JRE8: Gougar, Hans David, Idaho National Lab. (INL), Assessment of the Technical Maturity of Generation IV Concepts
for Test or Demonstration Reactor Applications, Revision 2 (2015)

https://www.osti.gov/biblio/1236803
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...and an immense global SMR opportunity driven by climate change 13
mitigation and energy security imperatives.

Replace coal-fired power
generation

Heat & power for mines

* SMRs powering of new mines
between now and 2040 could
yield total global value of
$3.5B/year market

* SMRs can further transition the
power sector away from coal

* Evenin a 2-degree scenario IEA
projects 1100GWe

* Potential market over
$100B/year

Remote island nations and off-grid
communities

Steam for heavy industry

* Potentially $12B per year global
market. Joint project from Idaho
NL and NREL identified 850
facilities where SMRs could
provide steam for US heavy
industry.

* Large potential in over 70k
communities
« $30B/year market

i=i
G t G t
Bl Soummen Gowememen Canada
Hi88: A Call to Action: A Canadian Roadmap for Small Modular Reactors (November, 2018)
https://smrroadmap.ca/wp-content/uploads/2018/11/SMRroadmap EN nov6 Web-1.pdf 11
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1. Determine the requirements in terms of
annual revenues

— The project should cover its own costs and generate What could make

returns for its shareholders .
the project

2. Conduct a market research economically viable?

— Market size and needs .
How the project

3. Analyze the competitive landscape ___should be structured
—» Strategic positioning to achieve its
. . . objectives?
4. Conduct a financial analysis ..
.. on behalf of the sponsor of the project What kind of support

. ) governments could
5. Perform an economic analysis .. provide?

.. from the point of view of society

. Dardour, Developing business models for SMR projects (March, 2019) 6

Hi8#: SMR Deployment and Economics: Viability of Business, presented at IAEA-TWG on SMR (2nd meeting, July 8, 2019)
https://nucleus.iaea.org/sites/htgr-kb/twg-smr/Documents/TWG-
2 2019/A04 20190708%20TWG%20SMR%20Deployment%20Van%20Heek%20.pdf
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Figure 2: Going from science to market deployment: All stakeholders need to be on board

Development
- testing and validation —
qualification for licensing bt e

Tech safety orgs / regulators

Hi88: OECD/NEA, Nuclear Innovation 2050 (NI2050) brochure, June 2019
https://www.oecd-nea.org/ndd/ni2050/ni2050-brochure.pdf

13
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= hn
OUTCOME OUTCOME OUTCOME
» Design envelope with uncertainties » Large data set for design « Final design « Fuel
- Safety envelope with uncertainties confirmation and uncertainty - Final safety analysis qualified
- Design of analytical experiments reduction - Engineering-scale with safety
sl Regulator integrated into the program - Alignment on safety fabrication process assesment
significant phenomena
™ ™
Predictive modeling/Design envelope/Fundamental properties
Data needs
Separate effect in-pile & integral irradiation
(normal conditions)
Separate effect in-pile & integral irradiation
(transients & DBA) Steady state
irradiation of
Analytical out-of-pile testing Design rod/assembly
(norm. & off-normal) optimisation in power plant
| | Integral test in
research reactor
TRL 1 2 3 4 5 6 7 8 9

< >

Target: approximately ~6 years

H88: OECD/NEA, Nuclear Innovation 2050 (NI2050) brochure, June 2019
https://www.oecd-nea.org/ndd/ni2050/ni2050-brochure.pdf 14
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1) ERIEZEE(CLSBPre-application Activities

2) Industry-Led Licensing Modernization
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Modular High Temperature Gas Cooled Reactor Safety Design

Project Type ProjectCode  CRP  Approved Date  Status
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Start Date  Expected End Date
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Safety£undamentals

irements

Safety objectives and
safety principles

Functional conditions
required for safety

Guidance on how to

fulfil the requirements

IAEA Safety Standards

for protecting people and the environment

Fundamental
Safety Pnnmples
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Safety Fundamentals
No. SF-1

()raea

IAEA Safety Standards

o prOAECTIAG peiom Mrd TN enerInmaent

Safety of
Nuclear Power Plants
Design

()raea

IAEA Safet/ Stan Jards

Design of Instrumentation
and Control Systems for
Nuclear Power Plants
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Cornelia Spitzer, IAEA, Nuclear Installation Safety: Priorities related to Small and Medium or Modular Reactors (SMRs)
https://nucleus.iaea.org/sites/htgr-kb/twg-smr/Documents/TWG-2 2019/C02_Spitzer 2nd%20TWG-SMR%20meeting%2007 2019.pdf 18
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