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Additional Emission of CO: when replacing
nuclear energy by fossil energy
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A. World power generation by
renewable energy
= 3,179,000GWh (17.9% of total
electricity production)

Non-renew. waste 0.3%
Gas Nuclear Other*
19.67 15.7% 0.8%
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B. Korea power generation by
renewable energy

= 4,227,476 MWh (1% of total
electricity production)
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tatus of Nuclear Power

U World 5" Nuclear Country 7
Installed capacity Generating capacity

17,716MW 142, 937GWh

) Nuclear 154,674
Coal
*The others : 351 MW(0.5%) B LNG *The others : 829 GWh(0.2%)
e
: Total : 68,268 MW Hydro Total : 403,124 GWh
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€ Nuclear Market

© Potential Countries

1) 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 Bahrain.

2) Asia
, Thailand , Vietham , Indonesia, Bangladesh
3)El
» Albania, Croatia, Montenegro, Bosnia , Poland, Estonia ,
Latvia , Turkey

+“0 Expect new construction of300 Units by2030 and
1400 units by 2050 (IAEA)

o 100,000 construction personnel by 2030
10.000 high-quali | |
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Market for SMR(Small & Medium Reactor)

| % TAEAT2008] expects 20 countries

will construct Iess than 300MWe
units, among 54 nuclear poten-
tial countries.

Mumibe rof CUS oo

% F00Ee = PN < 10 = VOGO
Wazimuir afipigeble unit size

Market Estimate for SMR

i 400 ~ 850 Units (CRIEPI, Japan]
@ 500 ~1,000 Units by 2050 (US DOE/GNEP)
@ S350 Billion World Market (STEPI/IAEA)
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ﬁdon—Electric Applications of Nuclear Energy]
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- digtrict heating

- Deszalination Temperature Ranges in Production
- fransporation and Use of Nuclear Energy
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- coal gasification
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2. Development of Future Reactors

w Diverse Grid and Regional Energy

— Small and Medium reactors (100MWe ~ 300MWe)

— micro-reactor for micro—grid ( < 100MWth)
— desalination, district heating, process heating

' ;: E'r‘a Of Hydrogen Economy

.




Change of Energy Supply Paradigm




< Desallination Reactor

> The desalination of sea water is
the only long-term alternative to
cope with the world-wide water
struggle.

» 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(330MW1), NRH, RUTA, KLT-40C, MARS(O|EH2I)
Morocco and Indonesia : feasibility study under |[AEA support

% SMART330 in Madura island of Indonesia




resources

Our District Heating Net Main Pipeline System

] Northern part 10 km
Southern part 21 km

9 decentral pumping stations

5 boilers for emergency
back up with total 77 MW
(located at different places)

Pipelines @ 350 - 20 mm
31 km main pipeline system
- 99 km local distribution net
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€ SMART Develobment Proaram i ea
N~ 8 vy v

v vVi/ Wl &/ V 1INV 18l lll\

O System integrated Modular Advanced ReacTor
O |ntegrated Nuclear Desalination System

System (Plant) Concept

- Electricity ——  Grid & SMART Thermal Power : 330 |
| MWt

® Desalination Process : MED

Steam ® Water Production : 40,000
tons/day
: ® Electricity Generation
T - Efficiency : ~ 30%
Desalination -resh Watel - To the Grid : ~ 90 MWe
seawater Water and Electricity Supply to the Area
) ) with Approximately 100,000 Population
Desalination or to an Industrial Complex
System
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Hwdrogen Production Cost

g.

Cost of Hydrogen

HIJ|2d : 20~ 24 $/G)

H Ol 2 O, e D10~ 17 $/G)
By A DO A D5 VG

HAjA =3 AEE 65 $/Gl

2 Removal cost of CO; for Methane steam reforming= 7 ~ 8 $/GJ
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@ Transportation @ Home O Commerce O Electricity

Hydrogen |
Share: 15%
Hydrogen -
Share: 7%
Hydrogen |
Share: 3%
| Hydrogen
Share: 0.1% ﬁ
2012 2020 2030 2040
Year

National Vision of Hydrogen Economy ... (MOCIE, 2005)
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Why Nuclear Hydrogen in Korea?

O Energy Demand in Korea

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

* Korean Government pursues Early Entrance into Hydrogen Economy

Q Why Nuclear Hydrogen? H2 Capacity : 760 Ton/D
. . . . 2'5
* Limitation of Fossil Energy Resources — | scesnzeoiass) | o - g
o 2 }"E;""' .I‘:I:E
* Climate Change 2 SeS — _ el
o ‘0D s EzZNEE
* Energy Securlty- Unrest of Oil Price, i, ’///Egel;hl
e Self-Reliant & Technology—Lead Energy: ¢ —
Fuel Cost < 5% of Generating Cost 02
. . . 00 10 20 30 40 30 a0
= Economic and Massive Proaduction of 27H(s/8)

Hydrogen (20% of Transportation
Energy in 2020°s) using CO, Emission—Free Nuclear Technology




Limitation in using Renewable Energy

Nuclear Solar Wind
Capacity per Plant 1,000,000kW 300kW 1,000kW
Relative # of Plants (Load o 21,875 o
F o 1 (80%) (129%) 4,000 (20%)
Generating Cost 5.9 yen/kWh | 66 yen/kWh 914
| ' yen/kWh
‘| Equivalent Investment Cost 360 Byen 7,000 Byen | 1,000 Byen
Area < 0.2 km? 67 km? 248 km?
AT




O $SAMAZ 2AX2 I (NHDD Project)
» POWER LEVEL Py o
0 NHOD+* Project 600 MW(t) tlro

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

®* 15 Year National Project expected to

be supported by Government and
Industry

Reactor
System

Power | i*
Conversion

System (%

- Gmin Graphite lager

. Coaled paricles imbedded
i Siaphite Maii

Dia. 6050

Fuel Sphere

Diia.. 1 52570
Coated Particle

Dia 0, 56mm
Upznium Dioside
Fuel

Shutdown
Cooling
System
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4. Nuclear Use in Ocean

Nuclear |cebreaker

Nuclear Deepsea Explorer
Large and High-Speed Nuclear
Container

J Floating Nuclear Power Plant
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ntrocduction to Marine Reactor
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©  Why nuclear power on ocean shipping?

1. Lorig Time B

* Undersea scientific
research submersible
* Deep-sea power station

|

* Deeprsea scientific
research submersible

* Polar observation ship

* Off-shore power stafion

* Atomic power ship
measured for disasler

* Ocean tug

* Icebreaker -
* lcebreaker cargo ship

* Very large container carrier
* Super high-speed container ship
* Super large container barge carrier

2. High Power Oxygen

4. No Exhaust of No,,So,,CO,
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truction of
lear Plants e Nu-Tech 2015

led capacity - RCP _
204 - Critical Design Code
- MMIS

rating capacity
206 N Plan for
Nuclear

Renaissance

in Korea

e R&D for Future Reactors

- Development of
Gen-|V Reactors
: VHTGR / SFR
- Extension of Peaceful Use
: SMART

Establishment
ity of Sites
roliferation




5. Tasks to extend nuclear energy to
non—electric application

< economic predominance < modularization,
once—piece removal maintenance
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