ucleaw F"ownv En}erg;y

e

2019 NERS
Praha, the Czech Republic @ @ e

6 Nov, 2019

ICHIN® KOREA HYDRO & NUCLEAR POWER CO., LTD
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NPP Status in Korea
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Energy Mix of Korea

Installed Capacity (2018)

21,850 MW

(18.3%)

* Others: Hydro, Renewable(Solar, Winc

Total: 119,092 MW

o A

,and etc.)

\

* Others: Hydro, Renewable(SIr, Wi

(26.8%)

d, and etc.)

Total: 570,647 GWh

Nuclear power: Base load in Korea

X Source: KEPCO in Brief (April 2019)
2
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KHNP

Nuclear, Hydro, Pumped Storage, Renewables

12,122 Persons

Credit Rating AA (S&P), Aa2 (Moody’s)

Total Assets 43 Billion EUR

Pumped
Storage

Op. unit : 25 Op. unit: 16
Capacity Hydro Capacity
23.2 GW 4.7 GW

Op. unit : 35

Capacity
0.607 GW

Nuclear

Renewable

Op. unit : 15

Capacity
0.136 GW

Copyright © 2019. All rights reserved by KHNP.
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History of Nuclear Power Plants in Korea €

@ Large fleet of NPPs after introducing the first unit (Kori 1) in 1971
» Total 25 operating units, 4 units in Korea under construction

= 4 units in UAE under construction

I’ﬁhaselﬁ-
1990s

Technology
Renovation

Promotion of
Localization

Introduction of
Nuclear Power

Technology
Self-reliance

Technology
Advancement

00 0000 0000000000000 00000000O0C0OCOCCCINIGIT
00 0000 0000000000000 00000000O0C0OCOCCCINIGIT
00 000000000 0000000000000 00000COCOCOCIFONINOINOINOGIOGIOGIOS
00 0000000000 0000000000000000000000O0OCCS

* Turnkey * Non-Turnkey « OPR1000 * APR1400  APR+, EU-APR, APR1000
* Kori 1&2 * Kori 3&4 / Hanbit 1&2 * 12 Units * Export to UAE (2009) « - Design Certification in US
and Europe
Generation Il Imbrovements Generation Il Generation Il +
(Commercial Power Reactor) P (Advanced) (Evolutionary)

Copyright © 2019. All rights reserved by KHNP.
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NPP Status in Korea co

Hanul Site

= Operation (25 units / 23,250 MW)
B Construction (4 units / 5,600 MW)
. Decommissioning (1 unit / 587 MW)

aea
1, 2, 3,

aa
15485

a
4

Wolsung

Hanbit Site

Shin-Wolsung

Hanbit

[

.... Shin-kori 3, 4, 5, 6
1, 2 3 4

Copyright © 2019. All rights reserved by KHNP. 5



NPP Status in UAE

BNPP Unit 1 : Construction Complete *Project Model : Turn-key
Unit 2~4 : Under Construction «Ref. Plant : Shin-kori units 3&4

The Barakah Nuclear Energy Plant — Dec 2018

Unit 4 Unit 3 Unit 2 Unit 1

82% 91% 95% Cocter

X Image: ENEC (Emirates Nuclear Energy Corporation) website

Copyright © 2019. All rights reserved by KHNP.



Design Certification Worldwide

®

]
X
4
v

NRC Design Certification (Aug. 2019) EUR Certification (Nov. 2017)

AR REGy,
o “q,

* o g ¥

The United States Nuclear Regulatory Commission
certifies the

Advanced Power Reactor 1400
Standard Design

as set forth in Appendix F of 10 CFR Part 52

Dated the 26th day of August, 2019

Q EUROPEAN UTILITY REQUIREMENTS FOR LWR PLANTS

CEZ - EDF » EDF Enmegy - Easgaton + Fortum + Engin Tractebel + Ovs Eaen
Thwrdentn * MOV Paka 5 < NRO - Reonfamepaitens +  TVO + Vatwsfall + VOB Pownrinch

//
2
D e
£
Frederick D. Brown Annie Caputo
Director, Office of New Reactors Commissioner, U.S. Nuclear Regulatory Commission

The European Utility Requirements (EUR) organisation certifies that the EU-APR
design has successfully passed all the steps of the analysis of compliance vs. EUR
Revision D with the contribution of KHNP. KEPCO E&C, KEPCO NF. and Doosan.

Following this analysis, a specific subset of the EUR volume 3 dedicated to the
EU-APR design has been published by the EUR organisation.

November 27 2017

q of the EUR Steering Committee

Copyright © 2019. All rights reserved by KHNP.



Commercial Operation of Gen III+ Reactor

@

v

winn

world nuclear news Subscribe to WNN emails | About | Contact

Energy & Environment || Regulation & Safety | Nuclear Policies | Corporate | Uranium & Fuel | Waste & Recycling | Perspectives

Second APR-1400 unit starts commercial operation

02 September 2019
< Share

Unit 4 of the Shin Kori nuclear power plant entered commercial operation on 29
August, Korea Hydro and Nuclear Power (KHNP) announced today. Unit 3 of the South
Korean plant became the first APR-1400 to begin supplying electricity to the grid in
January 2016.

e~ _ —

() ADajAS 7] AL A (=

(-3~ =

2019. 8.29. €0 EIMOSI SRS AYS WX

- - ,
2 S N =

Y P = 1
KHNP held a commemorative ceremony in the unit's main control room, attended by KHNP President Chung Jae-hoon

(Image: KHNP)
Copyright © 2019. All rights reserved by KHNP.




Modern III+ Generation Reactor g

APR1400
(10 Units)

OPR1000

(12 Units)

)

European and Czech

Requirements

Redundancy. & Diversity

Y
-J Severe Accident Mitigation Aircraft Crash Protection

Copyright © 2019. All rights reserved by KHNP.
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Role of Nuclear Power
INn Korea
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Energy Environment of Korea

AN

Mongolia
B;—:ijing 3
t@R North Korea
§§oul
9' 12
Socvth Kcorea
ellow Sea
China
Shanghai
B
o
East China Ses
Taipei
ait
@
Taiwan
®

Hong Kon
5 e

Sapporo
LR
o

Nagoya Japan
%géﬂg p@

o 2 Tokyo
Osaka L 35
.

Crude Oil — Production 0
Natural Gas — Production 0
Electricity — Exports 0
Electricity — Imports 0

X Source: The World Factbook
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Economic Growth of Korea

P “

Electricity — Production 526 TWH

Electricity — Consumption 507 TWH

X Source: NASA Earth Observatory Images, The World Factbook
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Ongoing Construction of NPP

Copyright © 2019.

All rights reserved by KHNP.
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Area & Population of Korea

®

ICHNP
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X Source: The World Factbook

14

Copyright © 2019. All rights reserved by KHNP.



Korea, World’s One of Nuclear Power House

R

ICHNP

%of | § Net in_stalled oW % of
Producers TWh | world | | capacity nuclear

1t | [ united Sttes 100 EE: f;”m“m} amote
United States f3g| 38 Erance 63 electricty
France 398 | 151 generation
PeoplesRep.ofChna | 248 | 094 Jopan 4 France 7135
Russian Federation 2031 77 Pecgles Rep ofChina | 35 Ukraine B4
Korea 148 | 5p | | RUsSian Federalion | 26 | § gyeden 400
Canada or | 38| A2 2| | Korea %4
Ukraine gs| 33| | Canada 141 | united Kingdom 210
Germany 76| 29| | Ukaine 13 1 | United States 19.7
United Kingdom 70| 27| | Germany 10°] | Russian Federation 18.6
Sweden 66| 251 | United Kingdom 9| | Canada 154
Rest of the world 401 | 15.2 | | Rest of the world 60 | § Germany 118
World 2636 | 100.0) | World 392 | | People’s Rep. of China 38

2017 data 2017 data Rest of the worid' 7] e
World 10.3 | Energy Agency
2017 data
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Power Supply & Demand g

120,000 50
40
80,000
30
20
40,000
10
0] 0
(1,000kW) 1980 2014 2015 2016 2017 2018 (%)
= Peak load bssed Supply capability
k= Facility capacity et CapabilityR/R

X Source: KEPCO in Brief (April 2019)
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Purchase Results by Energy Sources €7

230,000
4 250
180,000 +
200
126,883
130,000 —
150
80,000 100
30,000 50
(20,000) - WX &t LNG 88HC/C) LS +¥, 4 5 71EF < o
(GWh, Nuclear Coal Renewables Hydro, Pumped-  Oil, Others
100million) storage (won/kWh)
LU Volume hed 1UZY Payment  =+=1QITHJ} Unit cost
X Source: KEPCO in Brief (April 2019)
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Contribution to Korean Economy g7

Electricity Prices in Selected Economies, 2017

5450
5400
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«§+ F Te] e
@® USD/MWh UsD (FPRFI/MWH 3¢ Source: IEA (International Energy Agency) webpage

Contribution to Korean Economy

Electricity price 49.4% rise
1982 o

X Source: KEPCO webpage
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Nuclear Power: Energy
for Future Generations
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Climate Change vs. Climate Crisis

Copyright © 2019. All rights reserved by KHNP.
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Climate Change vs. Climate Crisis

Copyright © 2019. All rights reserved by KHNP.
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Global Emissions, by Economic Sector

‘ Othe:
\. Energy
10%
Electricity and
Heat Production

Y,
Industry 25%

21%

Agriculture, Forestry

_Jl ransportation and Other Land Use

24%

14% /
/Auilding N

6%

X Source: IPCC (intergovernmental Panel on Climate Change) “Climate Change 2014”
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Average Life-cycle CO2 Equivalent Emissions %"'4
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X Source: WNA (World Nuclear Association) webpage
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CO2 Emissions by Fuel Combustion

KKHNP
1973 2017
Other*
Natural 0.1%
gas
20.5%
15 460 Mt of CO; 32 840 Mt of CO:
X Source: IEA (International Energy Agency) “Key World Energy Statistics 2019”
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Average Life-cycle CO2 Equivalent Emissions %"'4
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X Source: WNA (World Nuclear Association) webpage
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Land Use: Nuclear vs Wind and Solar

HOW MUCH
LAND- :
DOES IT TAKE
TO PRODUCE
¥, LES@F‘{‘%ATT WIND  SOLAR NUCLEAR
250000 150000 1600
ANNUALLY? ACRES ACRES ACRES
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Nuclear Power: Energy for Future Generations
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