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I. NUCLEAR POWER RENAISSANCE




Revitalization of Nuclear Power Generation

Expansion of NP Market
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Nuclear Fusion Power : Dream Energy

Advanced Commercial Fusion
Experimental Rx Power Rx DEMO/PROTO Power Plant

(mid 2030)
2040
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Gen IV Rx
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Multilateral Nuclear Fuel Supply Mechanisms

GNEP FUEL BANK

Global Nuclear
Energy Partnership

Fuel Supplier Kazakhstan
and Users Canada

25 Partners Non-Discriminatory
3 Observers Non-Political Basis

Dead? Active?




II. NUCLEAR POWER PLANTS IN KOREA




Status of Nuclear Power Plants

(Unit: MW)

Site In Operation | Under Const. Total

Kori 4 (3,137) 4 (4,800) 8 (7,937)

Wolsong 4 (2,779) 2 (2,000) 6 (4,779)

Yonggwang 6 (5,900) - 6 (5,900)

Ulchin 6 (5,900) 2 (2,800) 8 (8,700)

Total 20 (17,716) 8 (9,600) 28 (27,316)

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

Wolsong (#1,2,3,4)

Shin-Wolsong (#1,2)
Yonggwang Kori (#1,2,3,4)
(#1,2,3,4,5,6) Shin-Kori (#1,2,3,4)




Policy and Chronology of NPP Development

1970s 1980s 1990s 2000 ~

" Introduction of NPP : T?am]ing ffo ] TSNP ® Full Scope Standardization : (E:/D of Ge_n.IV
® Tumn-key Approach E/D of Ret. Plant = Construction of KSNP (OPR1000) onstruction

® Component Approach = Development of APR1400 of APR1400
Contractors : Foreign Contractors : Contractors :
Prime Foreign

Contractors : Local Local
+ KOPEC established Sub  Local :
1975 o Micci -
( ) Mission Oriented Team « Add Team
2 IKEEE0 LIC./REG. KINS
A/E KOPEC

NSSS KAERI
HI KHIC
(DOOSAN)
FUEL KNFC (KNF)




Initiation of KSNP Development

KEPIC
l
Lic. Requirement/URD

Improvement NPP
E/D g Standardization Study

(1977~1981) | (1977~1981)

INDUSTRY
KEPCO | KAER! [
|

NPP E/D & Field Design

Construction Management Support




Operation and Construction Status

New Project
AL PWR 1,400MW X 4 e

OPR 1000

Shin Kori 1,2

PWR 1.000MW X 12 Lt
PHWR 700MW X 3 —

_ Yonggwang 3,4 T
Ulchin 1,2 |
Non Turn-Key Noh ez :

— PWR 900MW X 6
_ Wolsong 1 |
st PWR/PHWR 600MW X 3
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KSNP Development Process

(" _ERPIURD ™
NPPs i :

Experience

NSSS Feed-Back i
Palo Verde .
(CE,1300MW) | ﬁ $ w
__ | Replication
TG Reference KSNP OPR&'|000 KSNP

Plant | OPR1000 APR 1400

by - ~ Construction YGN 5&6 - -
XMl Constructionf—> = N —> Construction

YGN 384 | | UCN 3&4 PN iee SKRN 182
ELANL KEDO 182
ENGINEERING e

YGN 1&2
(KOPEC, 1000MW)

Selection of
Reference Unit




YGN 3&4 Contractual Structure

|

NSSS @ Fuel Construction
Initial
Core Design

KAERI

||
ABB - CE

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




Design Features of OPR1000

2 Loop RCS Design
Power Level : 1,050MWe / 2,825MW}t
Plant Design Life : 40 years
Plant Availability (Target value) : 80~87%)
Advanced Design Features
® Human Factors Engineering

Design against Severe Accident

Leak Before Break (LBB) Concept

@
%
® Increased Operability and Maintainability
® Lower Occupational Radiation Exposure
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Operation Excellence of KSNP - Capacity Factor(%)




Operation Excellence of KSNP - Unplanned Trip (Trip/Unit)

. Korea Avg. World Avg.
(’01~'03 (’01~'03




19
Operation Excellence of KSNP - One Cycle Trouble Free(OCTF)

Operation Reactor
Years Years

94 8
8.7
6.0
4.8
25
1.7




Generation Cost by Energy Sources (¥W/kwh)

2003 2004 2005

39.75 39,52 39.10

42.16 42.86 43.54

75.03 80.06 91:10

57.79 6241 7201

10766 10766  107.66
71640 71640 71640

% Incl. Decommissioning Cost (5.55/kWh)
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IIl. NPP STANDARDIZATION
AND
OPTIMIZATION




1t Phase Activities for KSNP Development

\ /

Safety Economic Advanced
Enhancement Improvement Technology

Education *RX strategies sInternational

*Trainning *Fuel Strategies Cooperation
«Standardization

‘R&D Strategies sIndustry Networking




CONCEPT

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

« Minimize the Innovative Tech. Application
<One-Stop Licensing>




Areas & Process

™ 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>




Benefits — Construction Cost

4 Partial Duplication 2~4%

€ Construction Time Savings 4~8%

One Simulator and Training Center
4 O/M Exchangeable Spare Part
Sharing of Intrastructure & Manpower




Capital Cost Reduction of KSNP
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KSNP Cost Competitiveness

Unit Construction Cost (cents/kWh)

AP1000 VVER1000 ABWR EPR ACR1000 APR1400

as of 2008

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




KSNP Cost Competitiveness

Unit Generation Cost (cents/kWh)

AP1000 VVER1000 ABWR EPR ACR1000 APR1400

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




KSNP Cost Competitiveness

Pre-project Work

Licensing

Engineering

Procurement

Construction &
Commissioning

Target Schedule for APR1400

/Site Data Review

N Detailed Site Investigation

ER Preparation ER Review

PSAR Preparation PSAR Review

4

Plant Design, Spec. & Drawing Issue

_ Design Manufacturing, Delivery

Jlarget Schedulle
48 months

FOAKE
(from F/C to COP
38 manths




IV. INDIA-KOREA COOPERATION PROGRAM




IV. India-korea cooperation program

P Joint Study for NPP Optimization and Standardization

Manpower Training & Information Exchanges

Joint Study for Next Generation Rx Policy




Joint Study for NPP Optimization and Standardization

GROUP A

GROUP B

GROUP C

PHWR-PWR Inter-Link Study

Advanced Fuel Cycle Management

~ NPP System Optimization & Standardization

NPP Operation and Maintenance (PHWR & PWR)

Project Management

Financing




Information Exchanges

India-Korea Nuclear Industry Seminar




Joint Study for Next Generation Rx Policy

GROUP A : Generation IV Rx

GROUP B : Advanced Fuel Cycle Management

GROUP C : Nuclear Fusion Power Plant System




V. CONCLUSION




CONCLUSION(I)

Nuclear Power Generation is Reemerging to be a
Preferred Electricity Generation Method
(Worldwide ~65 Additional Countries Plan to Adopt NPP)

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

Strong Government Support and Long-term Policy
are Essential for
Successful National Nuclear Power Development




CONCLUSION (II)

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

Korea Nuclear Society Possesses Qualified Skilled
Manpower which Transfer Technology to other
Industry (ex. Shipbuilding)

Korea Nuclear Industry is Effectively well Organized

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




CONCLUSION (II)

= Early India-Korea Nuclear Industry Cooperation are
; Recommended

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
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