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Trends in Nuclear

Recognition of the importance of nuclear —today and in
the future

* Energy Security
* Economic Prosperity = 1
* Global Security '
* Environmental Sustainability

Concern about financial viability of some currently
operating plants, yet benefits from keeping them running

Increased interest in nuclear in some domestic and
international markets

Licensed to Operate (99)

Innovators and utilities looking at advanced nuclear as a * 20% of electricity (60% of non-emitting) + 99 operating (avg. age 36 yrs)
way to move beyond electricity
90% capacity factor of plants « 4 under construction
_

"If you really care about this environment that we live in... then you
need to be a supporter of this [nuclear energy] amazingly clean,

resilient, safe, reliable source of energy.”
Secretary Rick Perry at Press conference, May 10th
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Global Growth and Market Opportunity

Potential Nuclear Power Expansion o
* 60 reactors under construction in

[ ] 35 countries taking steps to develop nuclear power 15 countries (20 in China)

. 30 countries with operating reactors developing » ~170 reactors planned in over 25
expansion plans countries, worth as much as $700
billion over the next 5-10 years

* ~370 reactors proposed in 36
countries, worth as much as $1.6
trillion over the next 10-25 years

Source: IAEA/PRIS & WNA
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Enabling Multiple Nuclear Energy Pathways

mGEN [+, LWSMR, GENIV = 80-yr

The partitioning between GE I+, SMRs, and GEN IV
depend on the availability of the technologies and supply-
chain considerations

Life extension to 80 yrs for a portion of current capacity (younger and larger units)

2010 2015 2020 2025 2030 2035 2040 2045
Years

NuclearElectricity Capacity (GWe)

LWR LIFE EXTENSION (80 yrs) ADVANCED REACTORS
SMALL MODULAR REACTORS
USED FUEL STORAGE GEOLOGIC REPOSITORY

A balanced and innovative National Nuclear Energy RD&D portfolio is
needed to meet near-terms priorities and long-term objectives, given the
long development and deployment period for nuclear technologies.
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Improving the Economics of America’s Nuclear Power Plants

. Summit Report & Cost Gap Analysis
available at hitps://gain.inl.gov
[ ]
Nuclear Power Plant Closures and Announced Retirements™
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Combined Construction and Operating Licenses (COLs)

REACTOR/ COLA DATES
SITE/LOCATION UTILITY

NO. UNITS Submitted  Docketed ssued
Vogte GA | Southern Nuclear AP1000 2 3/31/2008 5/30/2008 2/10/2012
V.C. Summer SC |SCE&G AP1000 2 3/27/2008  7/31/2008  4/10/2012
Fermi Ml |DTE Energy ESBWR 2 1 9/18/2008  11/25/2008  5/1/2015
South Texas Project X |STPNOC ABWR 2 2 9/20/2007  11/29/2007  2/12/2016
Levy FL  |Duke Energy AP 1000 2 7/30/2008 10/6/2008  10/26/2016
William States Lee SC  |Duke Energy AP1000 2 12/13/2007  2/25/2008  12/19/2016
North Anna VA | Dominion Energy ESBWR 1 112772007  1/28/2008 5/31/2017
Turkey Point FL | Florida Power and Light AP1000 2 6/30/2009 9/4/2009
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Small Modular Reactors

Clean Energy Option
NuScale .

i

* Design Certification Application (DCA) submitted to the .
NRC |n January 2017 s || Potential SMR Market {3

* NRC accepted and docketed March 2017 e
* DCA review and approval within 40 months .

g i

Capaciy (Mwe)

U.S. Coal Plant Capacity vs. Age

NuScale/UAMPS Siting Microgrids

* Site use agreement for a site on the INL
* Preferred site identified in August 2016

TVA Siting
* Submitted Early Site Permit Application to NRC

* Review commenced January 2017, completed in
approximately 30 months
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Nuclear Beyond Electricity — Advanced Reactors

ll } g Baseload Electricity Generation
Ve

Large

LWRs

Flexible
Electricity
Generation
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Industrial
Applications
SMRs
- ®/ Hydrogen
Production

Desalination

Chemical 0‘&:
Processes

Flexible Generators < Advanced Processes «* Revolutionary Design
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Gateway for Accelerated Innovation in Nuclear (GAIN)

* Access
* New Capabilities
* Industry Input :

Removing barriers nuclear energy
deployment
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the cost uncertainty for commercial
units.

Proof-of-Concept Proof-of-Performance Proof-of-Operations

Technology Readiness Levels (TRL)

Phase | Phase ll Phase lll

Gateway for Accelerated
Innovation in Nuclear

! I N A tailored approach to support technologies of varying TRLs

https://gain.inl.gov
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Summary

The demand for domestically-generated, reliable and clean sources of base-load
electricity will continue to drive many countries toward nuclear energy as part of
their “energy security” and national economic and environmental calculus.

Profound opportunity for new nuclear growth:

* Strong global market interest

* Growing need for increased global access to electricity

* Support energy security, economic and environmental goals

* U.S. leadership to ensure safety & nonproliferation are as important as ever

The Administration is committed to advancing nuclear energy in the U.S. and abroad.
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