


NUCLEAR ENERGY IN THE U.S.




Nuclear Energy in the U.S. N/E//l

08 reactors at 59 sites, In
30 states

99,010 MWe of baseload
capacity

Oyster Creek Nuclear
Generating Station retired
In September 2018 after 49
years of operation

Source: U.S. Energy Information Administration
Updated: September 2018



UNPRECEDENTED INDUSTRY PERFORMANCE

Top
Performing

Oversight

Fewest
NRC
Performance
Issues Ever

Exceptional Safety Culture

Margin

Fleet
~100 Times
Safer Than
NRC Goals
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NEI Regulatory Efforts

Enable meaningful reductions in costs associated with
existing regulatory requirements

Minimize the burden
associated with any new/evolving challenges and
regulatory requirements

Reduce the total costs
associated with
Industry-controlled activities
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NUCLEAR IMPERATIVES

AIR QUALITY
RESILIENT REGULATORY CLEAN ELECTRIC & SUSTAINABLE
INFRASTRUCTURE EFFICIENCY POWER DEMAND DEVELOPMENT

U.S. GLOBAL INFLUENCE INNOVATION CLIMATE
& NATIONAL SECURITY & TECHNOLOGY CHANGE
LEADERSHIP

© 2018 Nuclear Energy Institute, Inc.




THE EMISSIONS REDUCTION N/E//I

Supply chains \ + Add fomyFT |

Blue chips act to cut supply chain greenhouse
gas emissions

stlé and P nic among larger companie

Michael Pooler JANUARY 2

JRNAL
o LfekAns = anies taking serious action to tackle greenhouse gas

‘hains has doubled, according to research by an

ing Rolls-Royce, Nestlé and Panasonic were among
CONTENT | o e ioom

vith taking an “industry-leading” approach on the

ofit that collected data on behalf of 99 of the world’s

iations.

Asics plans to cut 55% of its
supply chain carbon emissions
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ADVANCING

Google

Moving toward 24x7 Carbon-Free
Energy at Google Data Centers:
Progress and Insights

Introduction

The Nuclear Power
Dilemma

Declining Prafits, Plant Closy|
af Rising Carbon Emissions

In rece

A Changing Energy Portfolio

i In order to both meet increased energy demand and keep the climate in safe boundaries, we'll need

Jeremy Richardson
Sandra Satiler to alter our energy makeup to curtail emissions of carbon and other harmful chemicals.

Dave Lochbaumn
lons on a 24x7 basls.

’7 BUSINESS AS USUAL—— ’7 SUSTAINABLE PATH ——— e

MNovember 2018

Muclear

Energy
7.8%

Renewahble
Union of . - r
[Concerned Scientists Fnerey

Nuclear
Energy

Renewzble Fossil _
Energy Fuels

Fossil
Fuels

Source: The Nature Conservancy, The Science of Sustainability, 2018
© 2018 Nuclear Energy Institute, Inc.




Continuum of Innovations

@ Advanced Non-LWRs
@ Hi-temp gas

Liquid metal

Molten salt

Watts Bar 2 °

NuScale
Power
Module

Auxiliary Containment

Modular
Reactors

Coated Particle v 0o
Fuel Kernel

nergy Institute, Inc.


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://nextbigfuture.com/2012/04/transatomic-powers-waste-annihilating.html&ei=gr3LVLjoJ4ymgwSKiYKYCA&bvm=bv.84607526,d.eXY&psig=AFQjCNH7tgkKK8JGrAGYPU7scIw_714nXA&ust=1422724764940396

SMR LICENSING

TVA Clinch River Early Site Permit Application,
May 2016; Approval Q1 2020

NuScale Design Certification Application,
January 2017; Approval Q1 2021

NRC agrees NuScale can safely operate without
safety grade power source; Jan 2018

UAMPS Construction Operating License
Application, To Be Determined

NuScale Power Module

© 2018 Nuclear Energy Institute, Inc.



THANK YOU FOR YOUR KIND ATTENTION |

NEI

NUCLEAR ENERGY ASSEMBLY

June 3-5
Washington, D.C.
nei.org/nea

NAYGN NE =

INORTH AMERICAN YOUNG GENERATION IN NUCLEAR

©2018 Nuclear Energy Institute 11
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Backup Slides
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PRESERVE]
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NUCLEAR CONTRIBUTIONS N/E/I

3.7%SOLAR 11% GEOTHERMAL

AVOIDS

5475  PREVENTS 374,000 | —AvERAGE-
MILLION 315,000 SHORT TONS CAP FACTOR

wmesor T sworrtons “N° OF §02 | >90%

EMISSIONS OF NOX EMISSIONS SINCE 1999
EACH YEAR

ADDS

SUPPORTS SAVES CONSUMERS
6 AN AVERAGE OF $60

$10 BILLION IN FEDERAL ) ‘ 475,000 BILLION

$2.2 BILLION IN STATE 6 % BILLION
. J O B S . ON ELECTRICITY BILLS G D P

© 2018 Nuclear Energy Institute, Inc.



Premature Nuclear Power Plant Closures and Announced Shutdowns N/EI

Final Year Generation Final Year CO2 Avoided
(billion kWh per year) (M tons/year)

Crystal River 3 Mechanical
San Onofre2 & 3 Mechanical
Kewaunee Market
Vermont Yankee Market
Fort Calhoun Market
Oyster Creek Policy
TOTAL

Three Mile Island 1 2019 Market
Pilgrim 2019 Market
Davis-Besse 2020 Market
Duane Arnold 2020 Market
Indian Point 2 & 3 2020-2021  Market & Policy
Beaver Valley 1 & 2 2021 Market
Perry 2021 Market
Palisades 2022 Market
Diablo Canyon 1 & 2 2024-2025 Policy

TOTAL

Source: Emissions avoided are calculated using regional and national fossil fuel emissions rates from the U.S. Environmental . 15
Protection Agency and latest plant generation data from the U.S. Energy Information Administration.  Updated: September 2018. © 2018 Nuclear Energy Institute, Inc.




DECLINING ELECTRICITY PRICES N/E/I

$100.00

$80.00 ¢ A

$45 - $75/MWh ISONE Conn.
ISONE NE Mass.

$60.00 -
= /\‘ —MISO Mich. Hub
3 ——MISO lllinois Hub
= $30 - $50/MWh
S~ ——NYISO West
W) :
SA0.00 i | s ——NYISO Hudson Val
% | ——PJM Eastern Hub
N2~ N ]
\\“\%“‘ ——PJM Western Hub

——PJM Chicago Hub

$20.00

©2018 Nuclear Energy Institute
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STATES RECOGNIZE NUCLEAR'S VALUE N/E/I

A
'

$1.6 Billion $1.5 Billion
In Economic Benefits cconomic Activity
in New York in Connecticut

e d
. $800 Million
$1.2 B|II|.on . Economic Activity
Economic Activity in New Jerse
in lllinois !




Ve
Nuclear Plants Saved from Premature Closures N/EI

« 11,683 MWe
baseload capacity

Clinton Market - - * More than 7,400
Ftzpatrick Market | - direct jobs saved

cinne erke - More electricity

generation than all

Milstone 2 Market . . U.S. utility solar in
2017

5 e 60.0 million metric
Quad Cities Market . .
18&2 tons of C02
Salem1 &2 Market . . aVO|ded

TOTAL

Hope Creek Market

Nine Mile

Point1 & 2 Market

Source: Emissions avoided are calculated using regional and national fossil fuel emissions rates from the U.S. Environmental 18
Protection Agency and latest plant generation data from the U.S. Energy Information Administration. Updated: August 2018. © 2018 Nuclear Energy Institute, Inc.



STATE OF THE STATES N/EI

Efforts Underway to
Preserve the Fleet

Plants Preserved

Ballot Initiative:
Clean Energy Standard

New Nuclear

SMR Legislation

© 2018 Nuclear Energy Institute, Inc.



NON-WATER COOLED REACTORS

NE|

Molten Salt Reactors

High
Temperature
Gas Reactors

Neutron ¢
reflectars '\ Main fuel salt

inventary

1e Xe-100
Different Kind of Nuclear Reactor

-
Vessel

_—

TerraPower

Framatome

Terrestrial Energy

Micro Reactors

:' w.sm ,'.,_;'gj . E..":Ei
_—

-} X

o

E“‘ y

E

o

RN S
Westinghouse eVinci

Liquid Metal Reactors

GE PRISM
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New Applications

Electricity

Source: Idaho National Laboratory

Chemicals:
Methanol & ——
i
Fertilizer

Metal & Glass
Refining

Energy

Dispatch

District Heating

Food & Beverage o
Processing

oil
Refining

Energy
Cascade

Synfuels &
Biofuels

Hydrogen
Production

Ethanol

Geothermal
Heating

Desalination

Biomass &
Paper Drying

© 2018 Nuclear Energy Institute, Inc.



THE NATIONAL SECURITY

ENERGY FUTURES INITIATIVE

ﬁ-\
T4

ENERGY FUTURES
INITIATIVE

June 26, 2018

POLICY PAPER

The U.s. NUCIear Enerw EheHonmrnb\eRickPerry

yof Energy

Back‘from thes
JATirelened WS perng Enterprise: A Key Nation; (s vesaicn

r Gompromises NaiionallSec 1000 Independence Avenue, S.W.

hetd. B . TN LSRR Security Enabler Ve OC

M | Wallace

Roina i » ' Dear Secretary Perry:
Ly SachinDessi - AUGUST 2047
' - o) \\"cwfile o mmmmd for mfognizing lbe important role our ui\-“i] nuclear energy sector
3 2 plays in bolstering America's national security. We urg continue to take concrete steps to
. o

ensure the national security attributes of U.S, nuclear power plants are properly recog

ﬁ? - Aol ) ¥ L d h' . policymakers and are valued in US, electricity markets.
S | cadership i -

' The national security by omestic nuclear e o fake many forms, many
) of which overlap and together are woven into the nation’s greater strength and resilience. For
‘ ‘.-' R N l E 900 7% 5T W S 1500 WABHNGIN .. 20000 example:
» |
uc ear ne I’J » Qurnation’s nuclear power plants are among the most robust elements of U.S. criical
Lo

(CSISH] ettt

infrastructure, offering a level of protection against natural and adversarial threats that
A National Security Imperative goes far beyond most other elements of our nation’s electrical grid. The Department of
I Defense depends on the nation's grid to power 99 percent of its installations, meaning

large scale disruptions affect the nation’s ability to defend itself

Nuclear plants have up to two years” worth of fuel on sie, providing valuable fuel
diversity and increasing the resilience of our electrical grid by eliminating the supply
Vulnerabilities that face some other forms of energy supply.

' = : Several national security organizations, including our nuclear Navy and significant parts
C S I S conter For sTRATEGics  1ne CSIS Commission on Nuclear of the Department of Ene it from a strong civil nuclear sector. Many of the
JTER TR, e e e R e T Mo companies thatserve the 0 supply the nuclear Navy and major

DOE programs. For example, the Administration’s 2018 Nuclear Posture Review noted

© 2018 Nuclear Energy Institute, Inc.



International Nuclear Influence N/E/l

China and Russia are leading in constructing their domestic designs

S. KOREA 16 n

INDIA 15 Constructed Domestically

(Since 1997 + Under

Construction
JAPAN | 4

(Since 1997 + Under

. Constructed Internationally
Construction)

Source: International Atomic Energy Agency: PRIS Database 23
UIpSETERE (S Ve A © 2018 Nuclear Energy Institute, Inc.



RUSSIA AND CHINA ARE WINNING N/EI

China and Russia are leading in constructing their domestic designs

CHINA 39

RUSSIA 15
S. KOREA 15
Constructed Domestically
(Since 1997 + Under
INDIA 15 Construction
Constructed Internationally
USA 3 . (Since 1997 + Under
Construction)
Source: International Atomic Energy Agency: PRIS Database 24

UIpEEUEB Sl AT © 2018 Nuclear Energy Institute, Inc.



GROWING GLOBAL INFLUENCE NE]

The Great Debate

REUTERS

Politics  Tech Commentary Breakingviews W

Russia building nuclear reactors — and
influence — around the globe

By Hannah Thobumn | April 28

Russia has been notoricusly brazen in using state-owned companies as instruments of

national power. President Viadimir Putin's natural-gas wars with Belarus and Ukraine made
headlines and sometimes left substantial part

Eurcpe in the cold. But Moscow's exploits

in other energy-related areas have been less noticed.

25
© 2018 Nuclear Energy Institute, Inc.



WHY? A CENTURY-LONG RELATIONSHIP

NE|

5-10 years

60-80 years

5-10 years

Licensing & . L

Cooperation on:

Reactor system
procurement

Operator training

Regulatory capacity

Construction quality
& safety

Environmental
protection

Cooperation on:

Physical security
Cybersecurity
Nuclear material protection & accountability
Nuclear nonproliferation
Supply of fuel & services
Research & development
Workforce development
Nuclear materials transportation
Operational safety & performance
Safety regulation

Cooperation on:

Decommissioning
services

Decontamination
technologies

Nuclear waste
management

Environmental
protection

26
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Creating a Brighter Nuclear Future: The Essentials N/E/I

« Markets and policies that fully value what
nuclear delivers

— Current plants
— New build

« Sustained successful operating of existing
plants

— Safe operations
— Continually increasing operational efficiency

e Continued movement toward more risk-
iInformed regulation

© 2018 Nuclear Energy Institute, Inc.



Creating a Brighter Nuclear Future: The Essentials N/E/I

* |Investment in RDD&D that preserves U.S.
status as leading innovator

— Cost-effective, flexible new designs

— Advanced fuels, 1&C, materials, construction/fab
techniques, etc.

— Preserve existing & add new capabilities
e Success In export markets

* Increased public acceptance/social license
— Resolve back-end of the fuel cycle
— New approaches to siting, public engagement

© 2018 Nuclear Energy Institute, Inc.



Partners in Advocacy

© 2018 Nuclear Energy Institute, Inc.



® 3 Ohio Clean
Energy Jobs
9 Alliance

Prevent The Loss

of $500 Million to
Ohio's Economy

Here’s how you can help:




AN Center for Nuclear Science
o and Technology Information

m AWZ 6&] l m & ™ g
N U C |— El \ ‘ z AL 14 S0 0

Energizing Our World

An ANS Center for Nuclear Science
and Technology Information’s
Education Initiative in Collaboration
with Discovery Education



CLEARPATH AboutUs Jay &Rich’'sTake Policy Energy101 Polling News Search Share

Nuclear power is the largest source of clean energy in the United States. In 2014, nuclear plants made 19% of all the electricity made in America. That's 4 times
as much clean power as wind and solar combined.

Download Policy Overview




mothers for nuclear

”“As mothers, we feel a responsibility to protect our
children, and the planet they’ll inherit.”

| am Kristin Zaitz | am Heather Matteson

| am a co-founder of Mothers for Nuclear and mom to Oliver and | am a co-founder of Mothers for Nuclear, and Zoe’s mom. |l am a




“NAYGN

NORTH AMERICAN YOUNG GENERATION IN NUCLEAR

About Sponsors  Chapters v Committees v News & Events v Resources v Membership v O

Our Mission

NAYGN provides epportunities far a young generation of nuclear enthusiasts to develop
leadershipandiprofessional skills; create life-long connections, engage and inform the
public, andlinspiretedaysnucleartechnolegy professignals to meet the challenges of

the 2{st:.century.
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JOBS SECURITY CLIMATE SAFETY
1 1 e .
X . L]
i N } l‘, l\_!':.e' =
I Y Q‘ ¥ ‘
(_‘ T . u% JOIN
F - - .J" a8 J" -

P

Nuclear plants are important economic

SIGN YOUR
NAME TO

A SHOW YOU
provide hundreds of thousands of SUPPORT TH |S

engines for both our country and in the

communities where they operate. They
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