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Korean Nuclear
Industry



History of Nuclear in Korea (kori Unit 1 in 1970s)

® In 1978, Korea’s first NPP was constructed and began operation, playing an
important role to support the industry and overcome the global oil crisis in
the 1970s

v The project cost was approx. 5 billion CZK, which was 25% of Korea'’s total state budget

v" The unit has replaced 42 million tons of coal from 30 years of operation

¢ JCHNP



Why Nuclear is important in Korea

( Status of Energy Imports ) ( Energy Security Index )
w - 97%
. Energy import TIANA, ‘*' = :
dependence % b ‘A
: ‘ ' (111
oo o

Oil dependence

Source: World Energy Council (2022)

1997 2006 2013 2022 Between 127 Countries

m Overseas dependence is still high

in Korea 4
Obtain energy independence
m Korea is an “Energy Island” due to Nuclear
its geopolitical position Power _
Uranium accounts for only 1% of
\ the imported energy price

m Korea has an energy-guzzling
industrial structure
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History of Nuclear in Korea (Kori Unit 1 in 2023)

Saeul 3,4
—_—

Kori 2,3,4 _ 1 »_ Saeul 1,2

® As of today, nuclear power capacity has increased by 5 times since the 1970s
* 24 units in operation & 5 units under construction in South Korea (about 30 Gw)
® KHNP supplies 30% of the electricity demand through nuclear power in Korea

® Successfully contributing to energy security by providing “safe and reliable electricity”

¢ JICHNP



Nuclear Power Plants in Korea & the UAE

- 4
» 38
. Operation: 3 units
Construction: 1 unit
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24 units 24,660 MW -
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Kori #1 ' g Central Research Institute
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Shutdown Wolsong #1 Y n'J
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Operation: 7 units
Construction: 3 units

Operation: 5 units

Operation: 6 units ¥ Wolsong 1: Permanent Shutdown

g Site
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Operation: 4 units
Y.

> v
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AN . Kori 2: Preparing for life extension
= Saeul Site

Operation: 2 units
KHNP HRD Institute Construction: 2 units
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Nuclear Power Plants under Construction

Reference fgfant for Dukovany 5

Shin-Hanul 1

>
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Shin-Hanul 3, 4 (target of 2033, 2034)



Why Nuclear is important in Korea

( Electricity Sales Price to Grid ) ( Contribution to National Economy ) Source: KEPCO(2015)

A Source: KPX (Korea Power Exchange, July 2023)

EUR / MWh

: ‘ ]
m ‘ 0
Electricity price 49.4% rise O
LNG Renewable Coal Nuclear e -

For households For indust
W IR Italy V/MIIIIIIIIIIIIWIIIIIIIIIIIIIAM.SO
RST2 | ermany IAAAAA ARSI SIS AIIISISIITIISD 55 UK AAAAI I AIIAIIIIIIIID, 2.5
Japan VASAIASISIISIISISIIISIIID, 2.0 Germany IAAAAARISASAIIIAIIIIR, 235 i 4
Swiss HAAAAIPISISSSSSAIASISE 22 94 Norway HAAAAIAISASAIAIIID, 19.23
HCUCW S RIRE Japan HAAAAAAAAASIAD 14.63
OECD AAAAVISISSSSISSIIISD, 19.61 OECD WA AAAAAAIIIS, 1441
US WAiissss 15.12 France Qi padZ2794% 13.71
Canada AP AZAPIPD, 1249 S. Korea WHZAHIFHD °52 (89.9 EUR/MWh)
S. Korea 1 uuaddds (100.7 EUR/MWh) Canada /AAAIIILD O40 (cent/kwh)
Mexico WAAAdD 629 US Aaaiiss 545 Electricity Price for OECD countries, 2022
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40

¢ JICHNP



Success Story
in Korea & UAE
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KHNP Overview

& 100% Carbon Free J KH N P

Energy Producer , :
Nuclear 24,650 MW The World's Leading Player
P -Stor. 4,700 MW I
o torage e W in the Nuclear Power
Solar/Wind 72 MW

(2022)

f o J
30%
Produces 1/3 of
Domestic Demand

‘ 38 Gw , Total for Nuclear Capacity (Since 1971)
(including 4 units in the UAE)
36 Units Construction Experience

27 Units in Operation
6 Units under Construction

4 en.

Total Assets




Nuclear Industry Structure in Korea
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NSSC (Nuclear Safety &
Security Commission)

= Licensing
= Nuclear Safety
= Inspection

“Sole Provider

in Korea”

co>

”

of Nuclear Power Plants

= Project Management
= Commissioning

= O&M

IKORAD

A RADNVOACTIVE
WASTE AGENCY

Radioactive '
Waste Agency

i

& . KAERI

- Research and
Development

1

-~

DAEWOO EAC
Prs o QP
AHYUNDA!  +DoEUM
& 5 GSEsl y
Equipment g
Nuclear Fuel Manufacturing Construction
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New Nuclear Policy in Korea

@ Korean President Yoon approved the new “Energy Policy” (ul. 2022)
Increased the share of nuclear power in the national energy mix to more than 30%

@ Korean government established the “State Basic Plan for
Electricity Supply” (aug.2022)

- Share of nuclear power to be increased from 24% (2022) to 33%

- 6 units of new nuclear build (including Shin-Hanul 3&4) + life extension for 10 units

@ Korean government established a committee for nuclear export strategy promotion
(Aug. 2022, led by the Ministry of Industry and Trade)

- Control tower for nuclear exports among the ministries, industry, academic and finance sectors

@ MIT established a Prompt Support Center for nuclear companies (Sep. 2022)

@ MOU between KHNP and K-EXIM, K-SURE and commercial banks to provide financial support for
nuclear exports (Dec. 2022)

@ KHNP has been pursuing procurement for the Shin-Hanul 3&4 Project (since Jan. 2023)

@ Korean government approved the implementation plan for construction of Shin-Hanul 3&4 (June 2023)



UAE Project — On time, Within Budget

(oeTslic- A2 1(-0 Dec. 27, 2009

APR1400 x 4 Units (5,600MW)
Scope Nuclear Fuel (3 Cycles)
Operating Support Service

Ref. Plant Shin-Kori 3 & 4 in Korea

Unit 4 Unit 3 Unit 2 Unit 1
(Target to operate in 2024) (Operation in 2023) (Operation in 2022) (Operation in 2021)

Total capacity is almost 25% of the power generation capacity in CZR (30TWh/yr) '//// ICHNP



UAE Project — On time, Within Budget

@ BNPP unit 1 construction: completed within 6 years as planned

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

A A A A A A A A A
Oct Jul May Mar Feb Aug Oct Feb 21.4
| I I I [ [ | | |
Excavation First RV Energizing CHT  HFT Construction Fuel Load CoD
Concrete Installation Completion

(Ready for Fud Load)

@ Expected BNPP project costs: 20 - 24 bill. USD as contracted

- Expected increase of 20% of the contract amount, mainly due to cost escalation by yearly inflation over 15 years
(Source: Wikipedia, 2022)

@ How did we overcome the BNPP challenges?

- Timely action to address risk factors, using our One Team approach and depth of knowledge
- Provided qualified and experienced manpower in advance (1,100 KHNP manpower at peak time)

- Systematically managed multinational workforce from third-countries (18,000 laborers from 15 countries)

¢ JICHNP



Preparation for
Dukovany 5



Cooperation with Local Companies (mou, B2B, round table...)




Cooperation in R&D (Cross visits & Tech. Exchange)
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Team KHNP for Dukovany 5 (2020~)
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Dukovany Site Visit (2021 & 2022)

2021

June
2022




Technical meeting (2023)




EUR Certification for APR1000 (March 2023)

T W — —~—
'EUR Certificate for APR10
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1. Assessment Duration : 2019 - 2022 (3 years)
2. Assessment Team

E CEZ GROUP  TRACTEBEL Engineering Q Fortum (lon

GDF S\ez

':"?EDF & BETCATOM Qj |::R‘G

“EUR

HARMONISED REQUIREMENTS FOR
NEW NUCLEAR POWER PLANTS

EUR

Compliance
Certificate

The EUR Association hereby certifies that the:

APR1000 standard design

has successfully passed all-the steps of the

analysis

of compliance against the EUR Document
Revision E with the contribution of:
KHNP KEPCO E&C, KEPCO NF and Doosan.

Following this analysis, a specific subset of the
EUR Document Volume 3, dedicated to the
APR1000 design, has been published by the EUR

Association
March 2nd 2023

4

Manuel Carrasco

President of the EUR Association



Global Volunteer Activities (2017~ present)
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Pyeongchang Winter Olympics (2018)




Sponsorship of SK Horacka Slavia Trebi¢ (2018~)
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I-SMR, Design Concept

-SMR Modulo =it Multi Modules (optional)

Turbine/Generator Overhead Crane

Refueling Machine

* 1 Module 170MWe : Low economic, but beneficial in remote areas
* 4 Module 680MWe : Replacement of Coal-fired Power Plant

« 8 Module 1,360MWe ~ : High economical & can be option for
replacement of old NPP and new NPP

Eco-friendliness and diversity

Electricity + Stzam

A 4

Hydrogen
Utilization
High - temperature
steam electrolysis

Spent Fuel Pool Module#1 Module#2 Spent Fuel Module#3 Module#4

A

v

1 Module

~" Basic

. Unit

170 MWe

Module : 680 Mwe

Capacity adjustable depending on number of the modules

i—SMR for multi purposes

TE
1

Steam + Seawater

>
e

Seawater desalination facility

: [’Ea - m
Heating warm water

Freshwater
Utilization

\
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I-SMR, Project Implementation Plan

Started from 2020, National R&D Project form 2023, SDA approval by 2028, FOAK operation in 2031

Preliminary Design led by KHNP National R&D/Projects 'Supported by the Government

2020 2021 2022 2023 2024 2025 2026 2027 2028
—— == ) } ) ) i ® 8 "
Basic requirements Basic design Standard design SDA Approval

and conceptualdesign 2.5 years 2.5 years 3 years

Fund by Government & KHNP

Commercialization and construction led by KHNP

2029 2080 2031 2032 2083 2034 2035 2008  cerreees
'_—_—===,====
FOAK Construction Continuous Construction

(Commercialization)



King “Munmu” Science Institute

m Purpose: R&D center for SMR and Nuclear Decommissioning development (under KAERI)

m Construction : 2021 - 2025

¢ JICHNP



National Industrial Complex for SMR

mPurpose: Centralize the SMR development for engineering, equipment and components
mConstruction : 2026 - 2030

= =42{216.5km

ZiZ SMR(EA1 RIx}21) 2IpAte]
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Best Partner for Each Other
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Korea and Czechia
Century-long partnership for the nuclear industry

' KOREA HYDRO &
NUCLEAR POWER CO., LTD

\

¢ /CHNP



e ]
-‘\
s 3 '(

A ¥ ThoAPR1000.




