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Energy self-sufficiency (without nuclear power)
Energy self-sufficiency (including nuclear power)
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Status of Energy Supply in Korea

* IEA, Energy balance of OECD countries 2011

 Annual energy 
consumption of 261 Mtoe 
is ranked at number 8    
in the world

 Import of energy 
resources accounts for 
27% of total import
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Electricity demand increases with the growth of economy 
Nuclear power plays a significant role for electricity generation

Energy Demand and Electricity Generation

※ Ref: National Energy Committee (2008.8.27)
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Nuclear Power Plants in Korea

Wolseong (#1,2,3,4) 
Shin-Wolseong (#1)
Shin-Wolseong (#2)

Uljin (#1,2,3,4,5,6)
Shin-Uljin (#1,2)

Gori (#1,2,3,4)
Shin-Gori (#1,2)
Shin-Gori (#3,4)Yonggwang

(#1,2,3,4,5,6)

 Under Construction
− OPR1000 : Shin-Wolseong (#2)
− APR1400 : Shin-Gori (#3,4), Shin-Uljin (#1,2)

Site

Gori

Wolseong

Yonggwang

Uljin

Total

In 
Operation

6 (5,137)

5 (3,779)

6 (5,900)

6 (5,900)

23 (20,716)

Under
Construction

2 (2,800)

1 (1,000)

-

2 (2,800)

5 (6,600)

Total
(2016)

8 (7,937)

6 (4,779)

6 (5,900)

8 (8,700)

28 (27,316)

# of Units and Generating Capacity (MWe) as of Mar. 2013

Source : www. Kepco.co.kr
※ 2012e : estimated

Source : www. khnp.co.kr

Ratio of Electricity Generation

Radioactive Waste 
Disposal Facility 
(Under construction)

%
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Electricity Market Price in Korea

※ Ref: www.epsis.kpx.or.kr, 
Electric Power Statistics Information System, 
Korea Power Exchange
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National Energy Basic Plan

Electricity 
Generation
Share (%)

Power Plant 
Capacity
Share (%)

※ Ref: National Energy Committee (2008.8.27)

2007

2030

26% 30% 26%

31 % 41 %18%

LNG (- 8 %) Coal Nuclear (+15%)

20 % 38 % 36 %

29 % 59 %1 %

Nuclear (+23 %)Coal (-9 %)LNG (- 19 %)
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Nuclear Promotion Policy
 Development of Nuclear Energy as Driver for Economic Growth

 Development of Small and Medium Reactors and Research Reactors
 Non-electricity applications including hydrogen production

 Development of Advanced Technologies
 Spent fuel recycle technologies
 Environmentally friendly decommissioning technologies

 Enhancement of Safety
 Safety against extreme natural disasters
 Center of excellence for safety R&D

 Higher Standard of Living
 Medical application of radiation
 Stable supply of medical isotopes

 Expansion of Infra-structure
 High level human resources development
 International cooperation
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Ensuring maximum nuclear safety, the Government reaffirmed 
its commitment to expand the utilization of nuclear energy

Comprehensive Nuclear Energy Promotion Plan (CNEPP)

The 4th CNEPP (‘12-’16) was Established in Nov. 2011The 4th CNEPP (‘12-’16) was Established in Nov. 2011

“Role model as the
world best nuclear country”

The national agenda for nuclear energy development under the 
principles of peaceful & safe use of nuclear energy.

“World leadership of 
safe nuclear utilization”
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Reduction of Spent Fuel Disposal
Reduction of Radiotoxicity

Fast Reactors for Spent Fuel Management

SNF

HLW repository

pyroprocessing

SFR

U-TRU-Zr fuel

Interim
storage

PWR

CANDU

SFR

* TRU (Transuranics)    : Pu + MA
* MA (Minor Actinides) : Np, Am, Cm

U, TRU

Cs, Sr

Long-term
storage

HLW

LILW Repository

I, Tc
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Reactor Transition Scenario - KAERI Study

Cumulative PWR Spent Fuel
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V/V of commix code model by water mockup facility

 Measurement of velocity field by PIV
 Measurement of pressure loss of components in flow path

STELLA-1

 Design and manufacture completed
 Heat exchangers and 

mechanical pump
 Main component: tank, heater, 

cold trap, electro-magnetic 
pump, etc

 Installation completed
 On-going start-up test

Metallic Fuel  

 Fuel Rod Fabrication((7.0mm OD, 1000mm L)
 HT9 Cladding Fabrication

Validation of Safety Analysis 
Code Models

• Analysis of Phenix End of Life Test
• Reactivity model evaluation with 
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V&V of core neutronics code system

 Sensitivity analysis code development (APSTRACT)
 Generation of adjusted cross section
 Reactor physics experiment in collaboration with IPPE
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Sample reactivity by direct calculation=3.08 pcm
Sample reactivity by perturbation=3.06 pcm

• Waveguide Sensor Module
• Performance Tests in Sodium

Under-Sodium Viewing 
Technology

New Compact Heat Exchanger 
for S-CO2 Brayton Cycle

• Development of a nes compact 
Na/CO2 heat exchanger

• Construction of test facility

SFR R&D Activities at KAERI
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 Monju design, construction and operation experiences can play an 
important role for international SFR technology development
 Demonstration of technical feasibilities and enhanced safety
 Demonstration of environmentally-friendly spent fuel management

 KAERI’s interest in Collaboration under the framework of Gen IV 
International Forum
 Validation of safety analysis tool using Monju experimental data
 Development of under sodium viewing requirements
 AtheNa experiment

International Collaboration Utilizing Monju
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JAEA’s Sodium Handling Technology Training for KAERI

Objective
− To enhance KAERI’s capability of sodium 

handling technology
− To share JAEA’s experiences on FBR 

construction & operation

Training Courses
− 2012

• 6 participants, Jan 16–20, 2012
• INITC, Tsuruga Head Office, JAEA

– 2013 
• 7 participants, 2 weeks
• Under discussion

Subjects of Training
– Dismantling and washing of sodium pipe
– Measurement of physical property
– Loop operation and instrumentation
– Sodium fire protection
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Summary

 Korean Sodium cooled Fast Reactor Program
 Enhanced safety needs to be ensured to promote nuclear energy
 SFR technologies are now being developed to provide technical basis for 

effective spent fuel management

 International Collaboration Utilizing Monju
 Monju design, construction and operation experiences can play an 

important role for international SFR technology development
 KAERI would like to expand collaborative R&D activities, especially for 

safety enhancement, utilizing Monju


