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1 Nuclear Energy Supply1. Nuclear Energy Supply

World

World 5th Nuclear country

Korea

Ref) World Nuclear AssociationRef) World Nuclear Association

Ref) IEA Statistics 2009
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Renewable EnergyRenewable EnergyRenewable EnergyRenewable Energy

A. World power generation by 
renewable energy

B. Korea power generation by 
renewable energyrenewable energy 

= 3,179,000GWh (17.9% of total 
electricity production)

renewable energy 
= 4,227,476 MWh (1% of total 

electricity production) 

Source : IEA Energy StatisticsSource : IEA Energy Statistics



Status of Nuclear Power  

Status of Nuclear Power  World 5th Nuclear Country

Installed capacityInstalled capacity
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Nuclear MarketNuclear Market

Potential Countries

1) North Africa and Middle East1) North Africa and Middle East
; Iran, Algeria, Jordan, Libya, Morocco, Tunisia , United 
Arab Emirates(UAE), Egypt, Israel, Jordan, Kuwait, Qatar,    
Syria Yemen Saudi Arabia and BahrainSyria, Yemen, Saudi Arabia and Bahrain.

2) Asia

; Thailand , Vietnam , Indonesia, Bangladesh

3) EU 

; Albania, Croatia, Montenegro, Bosnia , Poland, Estonia , 

Latvia , Turkey

Expect  new construction of300 Units by2030 and 
1400 units by 2050 (IAEA)1400 units by 2050 (IAEA)



Market for SMR(Small & Medium Reactor)

IAEA(2008) expects  20 countries 

ill l h 300MWwill construct less than 300MWe 
units, among  54 nuclear poten-
tial countries.

Market Estimate for SMRMarket Estimate for SMR

400 ~ 850 Units (CRIEPI, Japan]

500 1 000 Units by 2050 (US DOE/GNEP)500 ~1,000 Units by 2050 (US DOE/GNEP)

$350 Billion World Market (STEPI/IAEA)





2 D l t f F t R t2. Development of Future Reactors

Diverse Grid and Regional EnergyDiverse Grid and Regional Energy☛☛ Diverse Grid and Regional EnergyDiverse Grid and Regional Energy
- Small and Medium reactors (100MWe ~ 300MWe)
- micro-reactor for micro-grid ( < 100MWth)micro reactor for micro grid ( < 100MWth)
- desalination, district heating, process heating

⇨ Development of S&M inherently safe reactors⇨ Development of S&M, inherently safe reactors
is inevitable for the future.

ff☛☛ Era of Hydrogen EconomyEra of Hydrogen Economy

Oil E ⇒ H d EOil Economy ⇒ Hydrogen Economy



Change of Energy Supply Paradigm 

대형 컴퓨터집중전원(대형발전소)

PC Web분산전원 PC, Web분산전원



D li ti R tD li ti R tDesalination ReactorDesalination Reactor

Th d li ti f t iThe desalination of sea water is
the only long-term alternative to
cope with the world-wide water
strugglestruggle.

Status of sea water desalination
; Middle East (70%), Europe
(9.9%) , California and Florida
(7.4%), Africa (6.3%), Asia (5.8%)

Desalination reactors
Korea, Canada, China, Kazakhstan, Russia, Ukrine
; SMART(330MWt), NRH, RUTA, KLT-40C, MARS(이태리)

Morocco and Indonesia : feasibility study under IAEA support

※ SMART330 in Madura island of Indonesia



REFUNA for Nuclear DistrictREFUNA for Nuclear DistrictREFUNA for Nuclear District REFUNA for Nuclear District 
HeatingHeatinggg

전기공학부 4과세미나
(미래의 원자력 이용) 



SMART Development Program in KoreaSMART Development Program in Korea

System integrated Modular Advanced ReacTor
Integrated Nuclear Desalination System

SMART Development Program in KoreaSMART Development Program in Korea

Integrated Nuclear Desalination System

System (Plant) Concept
Electricity Generation Electricity Generation 
SystemSystem

SMART Thermal Power : 330
MWt

Desalination Process : MED 

Electricity GridSystemSystem

Water Production  : 40,000  
tons/day

Electricity Generation
- Efficiency : ∼ 30%

SMART Steam

Efficiency  : 30%
- To the Grid : ∼ 90 MWeDesalination Fresh Water

seawaterseawater Water and Electricity Supply to the Areaseawaterseawater

Desalination Desalination 
SystemSystem

Water and Electricity Supply to the  Area
with Approximately 100,000 Population 
or to an Industrial Complex



3 Development Program of Hydrogen3. Development Program of Hydrogen 

Generating Reactor in Korea

7000

8000

H
2
)

Transportation Home Commerce Electricity

Hydrogen
Share: 15%7000

8000

H
2
)

Transportation Home Commerce Electricity

Hydrogen
Share: 15%

2000

3000

4000

5000

6000

e
n
 P

ro
d
u
c
tio

n
 (

kT
o
n
 H

Hydrogen
Share: 7%

Hydrogen
2000

3000

4000

5000

6000

e
n
 P

ro
d
u
c
tio

n
 (

kT
o
n
 H

Hydrogen
Share: 7%

Hydrogen

0

1000

2000

2012 2020 2030 2040

Year

H
yd

ro
g
e

Hydrogen
Share: 0.1%

Share: 3%

National Vision of Hydrogen Economy (MOCIE 2005)

0

1000

2000

2012 2020 2030 2040

Year

H
yd

ro
g
e

Hydrogen
Share: 0.1%

Share: 3%

National Vision of Hydrogen Economy (MOCIE 2005)National Vision of Hydrogen Economy … (MOCIE, 2005)National Vision of Hydrogen Economy … (MOCIE, 2005)



Why Nuclear Hydrogen in Korea?

Energy Demand in Korea

• Energy Demand: 192.9 MTOE in 2000 311.8 MTOE in 2020Energy Demand  192.9 MTOE in 2000         311.8 MTOE in 2020
Energy Import in 2000: 97% (~ 53% is Oil (~ 75% from Middle East))
More than Half of Oil Demand Increment is from Transportation Sector

• Korean Government pursues Early Entrance into Hydrogen Economy

Why Nuclear Hydrogen?

• Limitation of Fossil Energy Resources

• Climate Change• Climate Change

• Energy Security: Unrest of Oil Price, …

• Self-Reliant & Technology-Lead Energy:
F l C t < 5% f G ti C tFuel Cost < 5% of Generating Cost

Economic and Massive Production of  

Hydrogen (20% of TransportationHydrogen (20% of Transportation 

Energy in 2020’s) using CO2 Emission-Free  Nuclear Technology



Li i i i i blLimitation in using Renewable Energy

Nuclear Solar Wind

Capacity per Plant 1,000,000kW 300kW 1,000kW

Relative # of Plants (Load 
Factor)

1 (80%)
21,875 
(12%)

4,000 (20%)

Generating Cost 5.9 yen/kWh 66 yen/kWh
9-14 

yen/kWh

Equivalent Investment Cost 360 Byen 7,000 Byen 1,000 Byen

Area < 0.2 km2 67 km2 248 km2



수소생산용 원자로 개발(NHDD Project)수소생산용 원자로 개발(NHDD Project)

NHDD* Project
• Design Construct and Demonstrate Design, Construct and Demonstrate  
Nuclear Hydrogen System targeting   
Commercialization in 2025

• 15 Year National Project expected to• 15 Year National Project expected to 

be supported by Government and 
Industry



4. Nuclear Use in Ocean

Nuclear IcebreakerNuclear Icebreaker

Nuclear Deepsea Explorer
Large and High-Speed Nuclear
Container
Floating Nuclear Power Plant
원자동력 해상기지원자동력 해상기지

전기공학부 4과세미나
(미래의 원자력 이용) 



Introduction to Marine ReactorIntroduction to Marine Reactor
Why nuclear power on ocean shipping?

Introduction to Marine ReactorIntroduction to Marine Reactor



Future Nuclear Program Future Nuclear Program Future Nuclear Program Future Nuclear Program 

• Construction of 
8 Nuclear Plants
- Installed capacity

• Nu-Tech 2015
- RCP

Plan for Plan for 

Installed capacity
: 37~42%

- Generating capacity
: 55~62%

- Critical Design Code
- MMIS

Nuclear 
Renaissance

in Korea

Nuclear 
Renaissance

in Koreain Koreain Korea
• Management of

Nuclear Fuel Cycle
Policy Establishment

- Development of 
Gen-Ⅳ Reactors

• R&D for Future Reactors

- Policy Establishment
- Security of Sites
- Non-Proliferation

: VHTGR / SFR
- Extension of Peaceful Use

: SMART



5 T k t t d l t5. Tasks to extend nuclear energy to 

non-electric application             pp

economic predominance ↔ modularizationeconomic predominance ↔ modularization, 

once-piece removal maintenance

Transparent fuel cycle        non-proliferation

extreme safety ↔ passive safety technologyextreme safety ↔ passive safety technology

Public Accetance


