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Current Status of Energy Supply in Korea

96.4 % of energy resources were imported in 2011
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Status of Electric Power in Korea

" Nuclear|  Coal [ggGas [ Oil Hydro
Installed Capacity Electricity Generation

17,716 MW
(2610%)

142,937GWh
(35'5%%)

78,427 = A=
42 154,674
(19.5%) (38.4%) |

*The others : 351 MW(0.5%) *The others : 829 GWh(0.2%)

Total : 68,268 MW Total : 403,124 GWh



Status & Prospects of the Nuclear Power

Programs in Korea

* Now 21 NPPs (18.7 GW) are in operation & 7 NPPs under construction.
- About 40 NPPs (59 % of total electricity) will be operated in 2030.

o Low & Medium Level Waste Facility is under Construction.

National Energy Committee
“New National Energy Plan by 2030"
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Performance of NPP in Korea

Capacity Factor (%)
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Nuclear Technology Development Roadmap in Korea

FOREIGN
SUPPLIER-RELIANCE SELF-RELIANCE INDUSTRIALIZATION

Export APR1400 &
Research Reactor
2009/2010 Development of
Prototype
SFR /VHTGR
APR1400 2012
Reactors Technology SMART
Development 200 Pilot Plant Present

Design Certificate

KSNPP/OPR-1000
Construction

1995

PWR Fuel
Indigenization
1990 PWR System Design
Technology
PHWR Fuel Self-Reliance
Indigenization
Started

PHWR Fuel

1981 Indigenization

1980s 1990s 2000s 2010s




Nuclear Reactor Development Milestone in Korea
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The 15t Nuclear Power Projects in Korea

Kori - the site of the 1 Korean NPP :
before (top) and now (bottom).

1st unit of Nuclear

power plant started
to build in 1971




Evolutionary NPP Technology
Development in Korea

@ Evolution of Korea's self-reliance

1970’s 1980’s 1990’s
Introduction of  Accumulation of Technology
Nuclear Power NPP Technology Self-Reliance

Turn-key led by Non-Turn Key Approach Developmentand
Operation of OPR1000 APR-I.:_,_, 00

Foreign Contractors - Prime contractors
- foreign — local

8PWRs + 1 PHWR  12PWRs + 4 PHWRs 16 PWI

1 PWR
(Incdluding 4 OPRs) (Ind

* OPR1000 (Optimized Power Reactor 1,000)
* APR1400 (Advanced Power Reactor 1,400)
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Local Participation in Nuclear Power
Projects in Korea

alization Results in Korea

Ratio(%)
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I 1 Engineering
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2nd Stage 3rd Stage

Engineering(%) - - - 37 44 46 75 90 95

Equipment(%) 8 13 14 29 35 40 74 75 79




Construction Experience of NPP in Korea

Construction - Time Schedule -

OPR 100G

First Concrete Poar
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Nuclear Related Organizations in Korea

Prime Minister

Nuclear Safety & Security
Commission

Scientific Technology Commission

Atomic Energy Commission

Nuclear Industries
Utility : KEPCO

NPP Owner: KHNP

NPP Designer: KOPEC
Fuel Supplier: KNFC
Manufacturer: DOOSAN

Academia

e Universities
e Other Research
Institutes

- KEPCO: Korea Electric PG
- KHNP: Korea Hydro & Nucl
Company
- KOPEC: Korea Power Engineering
Company
- KNFC: Korea Nuclear Fuel Company
- DOOSAN: DOOSAN Heavy Industries &
Construction Company

Public

e News Media, NGOs,
Local Society

”Korean Nuclear Society

AIF: Korea Atomic Industrial

Forum

e NRF: National Research
Foundation
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Nuclear Industry in Korea

- Operation & Maintenance
- Overall PM of Construction and R&D
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Status of Construction of NPPs
IN Korea & UAE

10 APR 1400 (1400 MW) are under construction:
- 6 in Korea & 4 in UAE, which was exported in December 2009.
Average construction period is aimed to be 48 months.

' NPPs under Construction

SR ORI __+ OIL Application : 2010.5.31

+  First Energization : 2011.6.1

+ Unit#4 RV Setting : 2011.7.18
BaRl ©  Unit#3 Fuel Loading : 2013.1
+ Commercial Operation :
Unit#3:2013.9

Unit #4 :2014.9

74 %
In Progress

Shin-Ulchin 182 (APR1400)

«  Site Preparation completed
+ PSAR Review for CP completed
Construction Permit : 2011.8
«  Commercial Operation :
25% e
Unit#1: 2016.6
et Unit#2: 2017.6

' Braka NPP in UAE

PSAR Submit : 2010.12.31
Construction Permit : 2012.6

Unit #1 RV Setting : 2014.7
Operating License : 2016.10
Commercial Operation : 2017.5
~2020.5

6%
In Progress

' New NPP Construction

Shin-Kori 5&6 (APR1400)

Advanced Power Reactor 1400 m
] . \.' ' J; 148

Initial
Preparation

Construction Plan Set
PSAR Preparation will Start
Commercial Operation :
Unit#1: 2018
Unit #2: 2019
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CANDU Fuel Technology Development in Korea

O R&D Facility Set—-up at KAERI (1978)

Q Governmental Decision to Localize CANDU-PHWR Fuel (1981)

— Initiation of R&D Project Funded by Government & KEPCO

O Manufacturing of Prototype Fuel Bundles and Out-of Pile Test (1983)

O Pilot Scale Production and Test Irradiation in Power Reactor (1984)

L Expansion of Fabrication Capacity to Full Domestic Supply of
CANDU-PHWR Units

-1988: 100 MTU/yr

—Since1998: 400 MTU/yr




PWR Fuel Technology Development in Korea

d Government Decision to Localize PWR
Fuel (1981)

O Korea Nuclear Fuel Company Formed
(1982)

Q Technology Inducement Contract with
KWU (1985)

« KAERI/KWU for PWR Fuel Design
 KNFC/KWU for PWR Fuel Fabrication
 Introduction of Joint Design Concept

« Joint R&D

[ Construction of Fuel Fabrication Plant
(1986-1989)

O First Delivery of Domestic Fuel (1989)




Pyroprocess Fuel Development in Korea

* Development through international collaboration
* Reduction of waste volume by a factor 100
« Utilization of U by a factor of 100

PYROPROCESSES : A SYSTEMIC APPROACH

Fuel Head-end treatment
(HF) el Fuel dissolution weep VOIatil FPs, matrix components
(metal 1) = Noble metals removal % noble metals in metallic matrix

[ san
(metal 2) =——— An extraction | 'I FP/salt separation }""""FPS

T metal

An stripping 'l metallic solvant |

Fuel (re)fabrication
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Participation in INPRO

Korea participated in INPRO in 2001
Shared experience of DUPIC fuel cycle development

iIn PRADA
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Participation in GIF

« Korea joined GIF as a charter member in 2001
« Korea participated in development of SFR & VHTGR
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Participation in IFNEC(GNEP)

« Korea joined GNEP (IFNEC) as a member.

OPENING REMARKS OF THE SEPTEMBER 16 GNEP MINISTERIAL

d Reliable Fuel Service is an Essential Part of National
’and Global Security

.“‘“\\

1}

B Fuel Suppliers:

S operate react_qr_s and

v fuel cycle facilities,
mﬂ including fast reactors to
Hfjj n P transmute the actinides
=N = from spent fuel into less
: < T toxic materials
s =/ Eavaes ameriescos | |0 Fuel Users: operate

D - reactors, lease and
i return fuel.

|| B JAEA: provide
V safeguards and fuel
assurances, backed up
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e e nuclear fuel for states
that do not pursue
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September 16, 2007
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Export of APR-1400 to UAE

e On 27 December, 2009,
UAE Picked ROK as
Nuclear Partner:

- Emirates Nuclear Energy
Corporation (ENEC)
signed contract with
Korea Electric Power

Corporation (KEPCO) to
built

4 APR-1400.




Export of Research Reactor to Jordan

Jordan & ROK signhed on
30 March 2010 to build 5
MWth Research Reactor
(JRTR) at the Jordan

University of Science and

Scope . o :

of Supply Reactor Construction and Training of Jordanian Staffs
Owner Jordan Atomic Energy Commission (JAEC)

Contractor KAERI-DAEWOO Consortium

Project Period

2010. 8. 1 ~ 2015. 3. 31 (56 months)

Site

Jordan University of Science and Technology (Irbid)
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Thank you for your kind attention !
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International Project

Innovative

Nuclear Reactors

Fuel Cycles
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