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1. Overview
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Elements of ROK-US Nuclear Partnership

Coordinated or Joint

International Activities

‘ Shared Vision of
: Nuclear Energy

Collaborative
RD&D of Advanced Nuclear
Technologies

Commercial

Strategic Alliance
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Shared Vision of Nuclear Energy

e Peaceful Uses of Nuclear Energy to Address Climate Change

and Energy Security
e Ensuring Nuclear Safety, Safeguards and Security
e Global Solution to Long-term Spent Fuel Management
e Leading Cutting-edge Nuclear Technologies

e Strategic Collaboration for Mutual Benefits in

Nuclear R&D and Business Areas
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Goals of ROK-US Nuclear Partnership

Activities Commercial Nuclear RD&D International Joint

Strategic Alliance Collaboration Activities

| |

Global Nuclear Global Technical

g e ElElEL @ Market Share Solutions
4 High Global N N A

Standards for Mutual Nuclear
Outcome Commercial Technology
Safety and i
Nonproliferation SRR 2R

NG 2N D2\ J

[ Strengthened US-ROK Alliance }
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2. Historical Context
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Historical Context

First Reactor

ROK-US Nuclear
Cooperation |
Agreement(‘56) .
. TRIGA-Mark II, Research
Reactor from

General Atomics, 1962
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First NPP Localization
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(Westinghouse)
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Kori 2
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Kori 3, 4
Hanul 1, 2
Hanbit 1,2

Hanbit 3,4

ABB-CE (now
Westinghouse)
Tech. Transfer
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APR1400
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Shin-Hanul 1,2

Export to UAE
throug

h Consortium
(’09;12.27)



Barakah NPP Project

e Period : Dec. 2009 ~
e Providing 4 Units of APR1400

e KEPCO Consortium including Westinghouse

e anpgsmmﬂuabmeohm&air,ammmemtal and lelstmai(bemeﬁlisct&m/tht&qudemah site

= Created many American jobs including the earning of more than $2 billion to the American
Companies
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Joint Fuel Cycle Study

e Launched in 2011 for reviewing feasibility of the
electrochemical recycling technology

= Experiments in U.S. hot facilities

e Working Groups
= Electrochemical Recycling

o ‘ = Safeguards and Security

2011 2013 2018 2020

Phase | Phase Il Phase lll

T A & \s‘
A A NLYA = L 3 W R AL s .
(&2) INYSA ©P Q 1ev=ne (@) MOTIE &) s g
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Variety of Collaborations

¢ Joint Steering Committee on Nuclear Energy Cooperation (JSCNEC)
since 1976

= Central forum for governmental to governmental nuclear energy cooperation

e Permanent Coordinating Group (PCG) since 1994
» Safeguards, Export control, Physical protection, ..

e NRC-NSSC Steering Committee Meeting (SCM) since 2015
e APR1400 NRC DC

= Full certification review of APR1400 ._ s of Publc Aftare, Headquarte
by US NRC from March, 2015 - WITE G @ 58 P T

NRC NEWS

No: 15012 Mauch 4, 2015
CONTACT: Scon Herrell, 301 41 55200

¢ Minimization of the Use of Highly
Enriched Uranium (HEU) . [T RECKIN ot ey

Mo Nucleae Regulmory Commbesaon iy wea Flectne Power Corp and

Koeea Hydeo umd Noclea Fower's applcation 1o catily the APR 1420 reactor design for aine in the

= Development of high U
density LEU-Mo fuel for
the conversion of research
reactors from HEU fuel to
LEU fuel with atomized
U-Mo LEU powder
provided by KAERI

21



ROK-US Nuclear Cooperation Agreement

e The new NCA that entered into force in 2015 will serve as
a new framework to realize the shared vision of two

countries.

e HLBC will facilitate strategic cooperation and dialogue
regarding areas of mutual interest.

ROK-US NCA Signing Ceremony (2015.04)

22

«1st Plenary Meeting
HLBC (16.4, Seoul)
ROK : Vice Minister, MOFA *2nd Plenary Meeting
US : Deputy Secretary, DOE (‘18.8, DC)
WG on WG on WG on WG on D050 JFCS
IVISpent Fuel Promotion of Assured Nuclear SC
anagement Nuclear Fuel Supply Security
Exports and
ExpatConirol
Cooperation
ROK: MSIT ROK: MOTIE ROK: MOTIE  ROK: MOFA ROK: MSIT ROK: MSIT
US: DOE/NE US: DOE/NE US: NNSA US : NSC US:DOS  US: DOE/NE



3. Global Industrial Context
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Nuclear Power:
World Performance

Eact Europe & Russia
® /0kh (+10.4) 1Wn
- @ UR(1.1) GWe I

-~

S

Weet & Central
Europe

@ 808.6 (-10.1) TWh
@21 00CWa

Narth America
@ 311.4 {-0.5) TWh

@ 22 (-2.2) CWe

Asia
@ 479.7 (+31.0) TWh
@® 42 4 (+0.1) BWe

QGlobal nuclear generation
and construction

Cwrsnlieri o A0 7
1Ieengs oMt

O 1y wnnder curlingiun 2017
frzrwmnzgee Farn 201E)

South America
@ 0.6 (-2.0) 1'Wh
® 1.2 0) CWe

I Africa

@ 1510 0.1) Iwh

Nuclear Industry Performance Report 2018, World Nuclear Association, 2018.
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Nuclear Power:
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 asS$1.6
trillion over the next 10-25 years

Scurce: IAEAPRIS & WWNA

Offica of

.Eﬁ.é'ﬁ"ﬁmY Nuclear Enacav
Bradley Williams (DOE), “U.S. Nuclear Energy Program,” NCSL Nuclear Legislative
Working Group Forum, Nov. 15, 2017.
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World Nuclear Industry

Visegrad CHINA " -
. 1gg7 | Group (EU) gg 32 GW:: ,:-’Au:

q 1968 -

o -

CNNC
OSATOM
pos 2w+ 7.3 GW+ —
é% 2007
7 aN
Kepco | ;_ :
21 GW+ S % l RO, JAPAN (42 GW) 6
1O KANSAI
Sl iada .

n’?’ [f:?IElJEEGY Fyalin T R Civen

9GwW SMRs? 22 GW

rookfield
) A “eaneon [TARUPERER
# Dominion  COMPANY sew CENFRATINN
5 GW 5 Gw+ BrucePower [« )

\ T

Andrew Paterson, & Walter S. Howes, “Reviving and Expanding Nuclear Energy: MegaTrends for GIGA-Deals,”
Special Summit on Global Energy Markets, U.S. Nuclear Industry Council, July 18, 2018.
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Russia’s NPP Export

The Economist, August 2, 2018

Atoms for peace

The world relies on Russia to build its nuclear power plants

And Russia is happy to oblige

l Hanhikiu ¢ r.'.yn‘-_'}

1

L) RUSSIA
""" Ostrovets
Finkley Paint S Belan
1 z,?t\;:ll it o8 g 0\ elaius
1 Two-state race (L e
Russia’s nuclear programme has endured for New nuclear- Paks | g
: t . Its desi h d reactor exports Hungary T Ranppur
| two main reasons. Its designs are cheap, an Crissmiia iAol ru'h:w % Rong'cowih Sanmen
Rosatom enjoys the backing of the state, or planned i e & i
which helps it absorb hard-to-insure risks like tay20o S0 Barakah] N
nuclear meltdowns. @ fusFia P A
Its competitors trail hopelessly: '_‘ ':‘:‘t“ b ﬁn__
s 2 >0uth hores | Kudar
France’s Areva (now Orano) has started Sons s o e
building only two plants in the past ten years, @ Litad SEatias
in Finland and China; both are delayed Sosrca: Workd
and over bUdget Nickar Acscaation
KEPCO, South Korea’s energy company, is " Atucha | Trysgunt
| South Africa

facing a domestic backlash against nuclear
power,

OO ' Aigzaiinag

o

while Westinghouse, in America, is only now emerging from bankruptcy.
Russia’s only real competitor is China, another country where government and business are tightly entwined.
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China’s NPP Development

Hualongl 4] phid e

AFBRFEEHANT

o ACPRI00+= == 222
e a7 A& A
HualonglQ 2 A

* ACPRR ZILY 67| HEZR

CAP1700

AL « ACFLOOCE CHNNCRE CCNO| &5
CAP1400 =

e

« CAPAIZ|ZE2 Hualongl2 20184 0|2
et B ’W 0)H ¥ HA HESO Y
{2l 95%E RHA & U8 Y

« CPR1000Z CPRIOCO+= T

A 22} 207), 27 HETHE oL,

X = 20| glol 42 571

« CNPEOOR Z32LY 67) 7HEZ « CAP AlZ|== SNPTC?} Nj=12f AP1000 7|2

OjHEo P LHOT HJ0 et
CAP1000, CAP1400, CAP17002 2 F 28

« CNP30CE2 0|22 fEPWR

INRZE 02 T CNP300 7| A| 0| VVER1000
W s=U 1/ /t=s0Y . - EPRS 27| 2144 F0 B, AP10002- N YR 24
oAt 58 A M310 ZHLIC] Candus dsann ean A ERES

o WERINDR 27| 453
o CandubR Z==20|027| M55

=¥, ehEd, & ZUE, “S=2f FXE M H AN o8, AXHEN Brief Report, 2018-3= (S 46
=)



ARSC] 9 27 2w Bt

o 2{AlO} o 33
Full fuel cycle v/ - N Strong domestic/construction record

. with good UAE reference plants using
#¢ proven U.S. and ROK technology;

Challenging domestic policy optics

Strategic bundling
Strong oil & gas relations
= Financing stretched

= [ran/Syria

e T

Attractive pricing

\

E

Strong bilateral security relationship
with Saudi Arabia

Fuel cycle offer with mining w— NO recent plant delivery successes
Largest oil customer = Policy questions regarding nuclear
= Quality concerns cooperation agreement
o IZIA

- Longstanding relationship
Ongoing human capital exchanges
Fuel capabilities
Technology weakness

IP3, “State of the Saudi Atomic Energy Market,” Special Summit on Global Energy Markets, U.S.
Nuclear Industry Council, July 18, 2018.
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4. U.S. Context
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Presidential and Departmental Nuclear Energy
Priorities

President Trump ordered review of nuclear energy policy:

“TWie will begin to revive and expand our nuclear energy sector...
which produces clean, renewable and emissions-free energy. A

complete review of U.S. nuclear energy policy will help us find new
ways to revitalize this crucial energy resource.”

Commercialization of advanced SMRs crucial to future of US
nuclear sector

Executive Order Promoting Energy Independence and Economic
Growth

Nuclear energy role as clean baseload power is key to
environmental challenges:

“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 10

Make nuclear cool again and inform citizenry regarding
nuclear energy's attributes

John W. Herczeg, “Office of Nuclear Energy Program Overview,”
36t Meeting of the US-ROK JSCNEC, April 11, 2018.
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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
+ US. leadership to ensure safety & nonproliferation are as important as ever

" TBe A(éministration Is committed to advancing nuclear energy in the United States and
abroad.

“Nuclear energy is a critical component of America’s energy future, and
entrepreneurs are developing promising new technoelogies that could
truly spur a renaissance in the United States and around the worid.”

John W. Herczeg, “Office of Nuclear Energy Program Overview,”
36t Meeting of the US-ROK JSCNEC, April 11, 2018.
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U.S. DOE : Advanced Reactors

Baselbad Electricity Generation

Flexible
Electricity
Generation

Industrial
Applications

Hydrogen
Production

Desalination

Flexible Generators «* Advanced Processes + Revolutionary Design

U3 BETARTMENT OF OK‘T/‘O‘

ENERGY | Nuclear Energy

Bradley Williams (DOE), “U.S. Nuclear Energy Program,” NCSL Nuclear Legislative
Working Group Forum, Nov. 15, 2017.
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U.S. DOE : Fuel Cycle R&D

W

Uranium Enrichment & Reactors Recycle Interim Final
Supply Fuel Storage Disposal
Fabrieation

Bradley Williams (DOE), “U.S. Nuclear Energy Program,” NCSL Nuclear Legislative
Working Group Forum, Nov. 15, 2017.

36



Big Concerns of the U.S.

Whither “Dominance” by 20307...

We do not want to live in a world where Russia and China
“‘dominate” Nuclear Energy... but that is the trajectory.

May 2015 I

-~

“.."f

SrEl

’ .
_t_,_ " N P
{ho
— .
.

(> |
s\‘ \“

%

hitprAnetricspost.convehina-russia-sign-rat-of-agreamants-after-x-put n-talks/2 \WOUWrEK| U
20

Andrew Paterson, & Walter S. Howes, “Reviving and Expanding Nuclear Energy: MegaTrends for GIGA-Deals,”
Special Summit on Global Energy Markets, U.S. Nuclear Industry Council, July 18, 2018.
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123 Agreements with Middle-east Countries

e UAE
= 20093 MEH S S
» K|G0l AXEHDH == I
» Gold Standard H&

O 2L}

® L -
» 2007 §A &H
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« 2012 SAF 2t
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]

= 310t : Gold Standard, £72|& M (AP)
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SUMMARY: Nations see Nuclear as a Geo-Strategic
Olympic Competition among Sovereigns for $Billions

More than 90% of nuclear projects are overseas through 2035. [20507]
Most Customers are Sovereign Governments (National Power Agencies).

Increasingly Competitors are also Sovereign Nuclear Entities
-- Despite our “Market First” orientation; others do not compete that way
-- Nuclear Energy is an element of Foreign Policy with Vendor financing
-- Deals are signed by Presidents of Sovereigns for Geo-Strategic impact
-- Sovereigns are coupling Nuclear with other sectors: Defense, Transport, Energy

USA must decide: merely “participate”, or WIN at “Nuclear Olympics”.
Without NEW construction, value of USA experience withers.

Winning requires stronger, deeper alliances, “not USA alone”.

For more value for export, SMRs and AdvRs must be built sooner.
Exporting requires passage of the BUILD Act (financing)

Bring the Financing, or go home. Private Banks are shy on nuclear
-- Revival and expansion of Ex-Im Bank + OPIC + DOE lending for factories and fuel

Andrew Paterson, & Walter S. Howes, “Reviving and Expanding Nuclear Energy: MegaTrends for GIGA-Deals,”

Special Summit on Global Energy Markets, U.S. Nuclear Industry Council, July 18, 2018.
39



5. Future Directions
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o O] = o ot

= Accumulated knowledge = Robust nuclear industry with
and expertise sound supply chain
= Public understanding on = killed and educated
manpower and up-to-date

nuclear energy
= |[nterest for SMR’s and

experience
= Role model for nuclear energy

advanced reactors development
= Global political influence = International cooperation with
= Financing capacity newcomer countries

= Brand Power

£ 7t11 Q= 0|=22| Soft Power2t
M 1AM 520| U= st=t2| Hard Power 2
S (@)

=
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Future Directions

e Maintain the Momentum of Current Collaboration

» Maintain the spirit of new ROK-US 123 agreement
» JSCNEC, JFCS, HLBC, ...

e Strengthen Mutual Confidence

= Clear recognition of the situation facing two countries

= Clear understanding of strengths and weaknesses of each country, and
benefits from the partnership

e Expand Collaboration in a More Strategic Way

= NPP Export; Nuclear Safety; Nuclear Nonproliferation and Security;
Decommissioning of Nuclear Facilities; Spent Fuel Management; Advanced
Reactor Development, ...

» Reasonable share of work and benefits

43



Messages to U.S. Opinion Leaders

e ROK shares the nuclear energy vision with the U.S.
» Especially peaceful uses, nonproliferation, and nuclear export

e Itis essential to clearly recognize the situation facing two countries
and understand the synergy effect from the ROK-US partnership.

» ROK nuclear industry is still competitive enough to win Russian and Chinese industry,
which is already demonstrated in the Barakah NPP project.

= Domination of Russia and China in the global NPP market will raise concerns to ROK as
well as to the U.S.

¢ ROK industry is ready to have strategic alliance with U.S. industry,
together competing to Russia and China.

= Reasonable sharing of work and benefits

= In case that the U.S. could not conclude 123 agreement with the KSA, ROK is an only
alternative against Russia and China.

e Both ROK and U.S. governments need to support fully and play an
important role of mediator and/or coordinator.

= Various governmental channels
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|.Project Overview

Jil4i 14 EPC, 4 Units of Korean NPP(APR1400) (Total 5,600MW)
LR About USD 18.6 billion

a0l ENEC (Emirates Nuclear Energy Corporation)

EPC + Operation Support + Fuel Supply for 4 Units of

NPP(1,400MW)
ST Belacliten | Barakah, about 270km west of Abu Dhabi

Il.Progress status

all 4 Units is 90% as of end of Aug 2018, and
e with the planned schedule.

Workscope

»

|
Units 1&2 Units 3&4 Overall
97% 90%

81%

1 1: 98%



lll: Project Overview

ad Is In preparation

-and system turnover is in progress

d commissioning test is in progress

o . . .
, and mechanical and electrical works are in progress

r fuel delivery (Mar. 2017) and construction workscope (Oct. 2017).
e Operating License from regulatory body(FANR), complete Fuel

|
|
\
\
\
est(PAT) up to the Substantial Completion Date.

IV.Nawah announces revised schedule forrUAE
NPP Unit1
O (?re“S reles, the period required to complete Operating

d receive approval from regulatory body, Unit 1 Fuel Loading Schedule

ay 2018 — to End of 2019 ~ Early 2020]



V.UAE project’s implication for the Saudi

O e project in 2009.

ts of NPPs simultaneously,

2018, the completion rate of the first unit of the
omplete, and is waiting for its Operating License.

time in a one-year interval.

ironment to that of Saudi Arabia, KEPCO has accumulated abundant

e specific conditions such as high temperature sea water, ambient air conditions,

|
|
i
\
|
|
and storm and extreme heat;

such as long-distance delivery, third country national management and HSE

f its accumulated experiences and upgrade them to reduce trial-and-errors of the project

entation of the Saudi Arabia Nuclear Project
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|. Westinghouse’s potential scope
based on Korea reactor model APR 1400

anufacture and 100% Zirlo coil)

00% to be split between Westinghouse and

00% of Westinghouse scope above
se supply as part of initial delivery



Il. KEPCO'’s potential scope
based on W reactor Model AP 1000
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. Project overview of Saudi Nucleawr Plant

ontract structure & mechanism

ation Plan Submission



ll.“Competitor Activities W

2liminary companies as short-list

4
ys in short-list announcements amid prolonged

ne nt and delayed preliminary site survey .

e countries will be selected to secure time enough for further

as a means of enhancing negotiating power through competition



- Recent activities




- Recent activities

Vorld Cup and discussed energy policies betwe

eeting with the new Chairman of K.ACARE / Minister

't policy and funding support
nuclear material reprocessing technology
v % linked with resource and logistics support
ty by concurrently running many overseas projects

> same model nuclear power plant in Iran, which is a relationship with Saudi Arabia



*ol

- Recent acnvimes

on2030 related energy and economic

G
nment-funded financing
‘ stic nuclear power plant construction. Build a solid supply chain
Saudi Arabia, Long-term ties in the oil sector
gas and uranium, thorium joint development agreement
W
4 ‘ power plant construction and construction quality
y to have an underlying political tensions and trade disputes have a negative impact

tting-edge technology is a measure to prevent global market domination)



- Recent activities
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- Recent activities

of Saudi Nuclear Project Support Center

and promotion)

UAE Nuclear Project in Middle East
spply Chain

repetitive constructing over 40 years

2rvice in enrichment & reprocessing

nancing arrangement and supporting



puntries export
| crqj%and UAE
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In connection with all THIRD COUNTRY nuclear power projects, KOREA shall
play the leading role in consultation with UAE, (i) in the negotiations with the
project owner, contractors and subcontractors, and other related parties; (ii) in
the selection of contractors including EPC, operation support and maintenance
contractors; and (iii) in resolution and decision on issues arising in the course of
performance of tasks in the construction, operation and subsequent phases.

UAE agrees to provide marketing and public relations support in connection
with THIRD COUNTRY nuclear power projects based on the KOREAN REACTOR
TYPE, including the Saudi Arabia project.

UAE agrees to provide cooperation and support during construction and
operation stages through active participation, in connection with THIRD
COUNTRY nuclear power projects based on the KOREAN REACTOR TYPE,

including the Saudi Arabia project.
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Il. Joint marketing activities for nuclear power projects for third(3)

<ing officials of the THIRD
o the Barakah Project.

O ablishment and operation of a “Joint

mittee” between the governments of the

United Arab Emirates to secure government
n in nuclear power projects in THIRD COUNTRIES.

oport of nuclear power projects in THIRD COUNTRIES
e resources including Mubadala Investment Company.



¥

lll. Construction phase of nuclear power projects in third(3) countries

collective experience from the Barakah
nique environmental and site

emperatures and drier air).

iddle East and North Africa (MENA) region,
velopment for the THIRD COUNTRY, taking advantage
and established education system of the UAE.

ion and implementation of operation readiness programs,

operational organization.

ion to projects in the MENA region, sharing and delivery of

g and regulatory matters relating to the Barakah Project in the



IV.The operation phase of nuclear power projects in third(3)




