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Revitalization of Nuclear Power Generation

Fluctuation of Crude Oil Price

Political Control of Energy Price

Energy Demand Explosion

Emission – Free Energy Needs

Energy Security - Key National Policy Objective Additional 300 Units by 2030
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Gen Ⅳ : Next Generation Reactor
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Nuclear Fusion Power : Dream Energy

2000                       2010                       2020      2030                         2040

Gen IV Rx

KSTAR
(2008)

ITER
(2018) (mid 2020)

KSFP
(mid 2030)

Advanced 
Experimental Rx Power Rx DEMO/PROTO

Commercial Fusion 
Power Plant
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Multilateral Nuclear Fuel Supply Mechanisms

GNEP
Global Nuclear

Energy Partnership

FUEL BANK

Bush Proposal
(2006)

Obama Proposal
(Praque on 5 April)

Fuel Supplier
and Users

Kazakhstan
Canada

Nuclear Fuel
Insurance Fund

The world
Economic Forum

(2008)

25 Partners
3 Observers

Non-Discriminatory
Non-Political Basis

Dead? Active?
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Status of Nuclear Power Plants
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Policy and Chronology of NPP Development

1970s

■ Introduction of NPP
■ Turn-key Approach 

Contractors : Foreign

• KOPEC established
(1975)

1980s

■ Teaming for KSNP
■ E/D of Ref. Plant
■ Component Approach

Contractors : 
Prime   Foreign
Sub      Local

• Mission Oriented Team
PM   KEPCO
A/E   KOPEC

NSSS   KAERI
HI   KHIC                   

(DOOSAN)
FUEL    KNFC (KNF)

1990s

■ Full Scope Standardization
■ Construction of KSNP (OPR1000)
■ Development of APR1400

Contractors : Local

• Add Team 
LIC./REG.   KINS

2000 ~

■ E/D of Gen.IV
■ Construction     

of  APR1400

Contractors : 
Local
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Initiation of KSNP Development

A/E
KOPEC
(1975)

INDUSTRY
KEPCO KAERI

NPP E/D & Field Design

Construction Management Support

Improvement
E/D

(1977~1981)

KEPIC

Lic. Requirement/URD

NPP
Standardization Study

(1977~1981)

Electric Power Group
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Operation and Construction Status
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KSNP Development Process
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YGN 3&4 Contractual Structure

NSSS a

Initial 
Core Design b

T/GA/E Fuel Construction BOP

* a : Currently NSSS design by KOPEC
b : Currently Nuclear fuel design by KNF

KEPCO

KOPEC KHIC KNFC HECC KEPCO

S & L GE ABB - CE KOPEC

KAERI
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Design Features of OPR1000
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Birds Eyes View of OPR1000
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Operation Excellence of KSNP - Capacity Factor(%) 

World Avg.World Avg.Korea Korea 

79.4%

93.3%95%95.7%
2002  2003  2008

93.3

73.1

89.9

66.7

76.1

Korea    Korea    Japan    Canada  Russia   France      USA  

59.2

※ Source: Nucleonics Week, February 2009
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Operation Excellence of KSNP - Unplanned Trip (Trip/Unit) 
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Operation Excellence of KSNP - One Cycle Trouble Free(OCTF)
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Generation Cost by Energy Sources (₩/kWh)

※ Incl. Decommissioning Cost (₩5.55/kWh)
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1st Phase Activities for KSNP Development

KSNP
Safety

Enhancement
Economic

Improvement
Advanced

Technology

National Electric Power 
Development

<Optimize Nuclear Share>

Government 
Regulation Policy

<Standard Single Concept>

•Education
•Trainning

•R & D

•Rx strategies
•Fuel Strategies
•Standardization    
Strategies

•International 
Cooperation

•Industry Networking
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CONCEPT

• 4~6 Units Construction in a group
<Replication, not Duplication>
<Est. Cost Reduction 8~18%>

• Minimize the Innovative Tech. Application
<One-Stop Licensing>
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Licensing & Regulation 
<Requirements, Industrial Codes/Standards, QA>

Planning
<Mix Ratio, Financing, Contractors, Schedule>

E/D, Construction 
<E/D, Procurement, Construction>

O/M <Test, Qualification, Methodology>
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Benefits – Construction Cost

PNIPNI

25



Capital Cost Reduction of KSNP

100%

90%

80%

70%

60%

1st Project 2nd Project 3rd Project 4th Project 5th Project 6th Project

In Operation

Under Construction

-24%

1995

1999

2002

2005

2011

2013

76

93

83
80 78

100
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KSNP Cost Competitiveness

Unit Construction Cost Unit Construction Cost (cents/kWh)(cents/kWh)

※ Source: World Nuclear News (World Nuclear Association, 2008) 

$2,050$2,050

as of 2008

$2,900
$2,800

$3,050 $2,900

APR1400AP1000 ABWR EPR ACR1000VVER1000

$3,582

USA RUS JPN FRA CAN KOR
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KSNP Cost Competitiveness

3.033.03¢¢

4.65¢

6.86¢

3.93¢ 3.71¢
3.17¢

※ Source: Projected Costs of Generating Electricity (OECD/NEA, 2005)

APR1400AP1000 ABWR EPR ACR1000VVER1000

USA RUS JPN FRA CAN KOR

Unit Generation Cost Unit Generation Cost (cents/kWh)(cents/kWh)
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KSNP Cost Competitiveness

Y+0 Y+1 Y+2 Y+3 Y+4 Y+5 Y+7

Plant Design, Spec. & Drawing Issue

Detailed Site Investigation

ER Review 

Site Preparation

Site Data Review

ER Preparation

PSAR Review 

Design Manufacturing, Delivery

Excavation

F/C Set R/V CHT F/L

Y+8

COD

PSAR Preparation
FOAKE Project Schedule

(from F/C to COD)
58 months

Y+6
Pre-project Work

Licensing

Engineering

Procurement

Construction &
Commissioning

Target Schedule
48 months

Target ScheduleTarget Schedule
48 months48 months

Target Schedule for APR1400Target Schedule for APR1400
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Joint Study for NPP Optimization and StandardizationJoint Study for NPP Optimization and Standardization

Manpower Training & Information ExchangesManpower Training & Information Exchanges

Joint Study for Next Generation Rx PolicyJoint Study for Next Generation Rx Policy
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Joint Study for NPP Optimization and Standardization

GROUP A
PHWR-PWR Inter-Link Study

Advanced Fuel Cycle Management

GROUP B
NPP System Optimization & Standardization

NPP Operation and Maintenance (PHWR & PWR)

GROUP C
Project Management

Financing
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Information Exchanges

India-Korea  Nuclear Industry SeminarIndia-Korea  Nuclear Industry Seminar
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Joint Study for Next Generation Rx Policy

GROUP  A   :   Generation IV RxGROUP  A   :   Generation IV Rx

GROUP  B   :   Advanced Fuel Cycle ManagementGROUP  B   :   Advanced Fuel Cycle Management

GROUP  C   :   Nuclear Fusion Power Plant SystemGROUP  C   :   Nuclear Fusion Power Plant System
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Safety and Economics of NPPs are Top Tier Issues 
for Sustainable Nuclear Power Generation

Safety and Economics of NPPs are Top Tier Issues 
for Sustainable Nuclear Power Generation

Optimization & Standardization of NPP Systems are
Single Solution to Reach Safety and Economic Goal
Optimization & Standardization of NPP Systems are
Single Solution to Reach Safety and Economic Goal

Strong Government Support and Long-term Policy 
are Essential for 

Successful National Nuclear Power Development

Strong Government Support and Long-term Policy 
are Essential for 

Successful National Nuclear Power Development

Nuclear Power Generation is Reemerging to be a 
Preferred Electricity Generation Method

(Worldwide ~65 Additional Countries Plan to Adopt NPP)

Nuclear Power Generation is Reemerging to be a 
Preferred Electricity Generation Method

(Worldwide ~65 Additional Countries Plan to Adopt NPP)
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Korea Nuclear Society Possesses Qualified Skilled 
Manpower which Transfer Technology to other 

Industry (ex. Shipbuilding)

Korea Nuclear Society Possesses Qualified Skilled 
Manpower which Transfer Technology to other 

Industry (ex. Shipbuilding)

Korea Nuclear Industry is Effectively well OrganizedKorea Nuclear Industry is Effectively well Organized

India-Korea Joint Cooperation in Nuclear Power 
Fields are Highly Recommended

India-Korea Joint Cooperation in Nuclear Power 
Fields are Highly Recommended

KSNP(OPR1000, APR1400) has Remarkable and 
Outstanding Operation Experiences

KSNP(OPR1000, APR1400) has Remarkable and 
Outstanding Operation Experiences
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Joint Nuclear Power Technology Development such 
as PHWR-PWR Inter-Link is Unique Subjects for both 

Countries

Joint Nuclear Power Technology Development such 
as PHWR-PWR Inter-Link is Unique Subjects for both 

Countries

For Effective Licensing and Regulations, 
Governmental Experience Exchanges are also 

Recommended

For Effective Licensing and Regulations, 
Governmental Experience Exchanges are also 

Recommended

Early India-Korea Nuclear Industry Cooperation are 
Recommended

Early India-Korea Nuclear Industry Cooperation are 
Recommended
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