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Piece-meal

( : EPR, ABWR)

Firm-price bidding
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“Peaceful, Safe and Secure Use of Nuclear Technology” :
“Safeguards, Safety, Security”

— GNEP (Global Nuclear Energy Partnership) — suppliers and users for
safeguards and security purpose

— MDEP (Multi-national Design Evaluation Program) — safety and
security review of advanced reactor concepts conducted by
selected multi-national group of suppliers

— GNSR (Global Nuclear Safety Regime) — harmony of safety and
security between developed and developing countries under IAEA

» Toshiba: Westinghouse . AP-1000
 AREVA: Framatome-ANP, COGEMA . EPR
» GE-Toshiba-Hitachi Consortium: ABWR, ESBWR
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APR1400

ATOM FOR PEACE

Improved SG Integrity

0 : _StFialglgRO\}oSeratlon - Inconel 690 Tubes
' - Reduced Hot-Leg Temperature
2-loop PWR - Increased Tube Plugging Margin
(2 SIGs, 4 RCPs) \A
_ Enhanced Transient | Improved Maintainability
d : Response — - Integrated Head Assembly
4,000 MWt - Increased PZR Volume
(1,450 MWe)
Q (DC):
2002 5 7 5
0 High Reliability and
Better Performance
3 - DVI 8
- IRWST
2013 - Fluidic Device in SIT ay(L/ J w U
wwicased Safety Magdin -~ | geyere Accident Mitigation
- Reduced Hot-Leg Temperature 7= _ erv/CS
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SMART

Electricity

Grid

Steam

| Desalination

», Fresh Water

|

seawater

O®SMART : 330 MWt
o : MED
o : 40,000 /
o
= . ~ 30%
- : ~ 90 MWe
10
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APR1400

2.

Firm-price bidding (EPC)
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APR1400

(64 - 36 ):

FC R/V Energ. CHT HFT FL

CO (64 M)

S S T T N

22M)  / m) oM@y @y (3m)

/ / / / /

FC RN/ Energ, CHT /HFT,/FL/ CO (36 M)

(12M)  (6M) (3M) (4M) (4M) (7M)

/

FC: first concrete
R/V: reactor vessel
CHT: cold hydro test

HFT: hot functional test

FL: fuel loading

CO: commercial operation
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(SC)

d (Concrete Filled Steel d (Integrated Module)
Structure: SC)
> » SC (SC wall structure)
> (rebar) (steel plate) > (piping)
> (supports)
> > (cable tray)
> (duct)
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(Extended Nuclear Vendor)

V V VYV V V

(PM)
(AE, SD)
(CD, EMI)
(FS)
KPS (M&R)

BG

PM:

SD:
CD:
EMI:
FS:

M&R:

project management

architect engineering

system design

component design

equipment manufacturing & installation
fuel supply

maintenance and repair
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Oil Economy

H, Economy
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VHTR

Water

Oxygen Hydrogen

H,S0, —= lp # SO, + 2,0 2HI — H, +1,

H,0+S0,+ ,  — 2HI+H,SO, O

Sl

=)
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SFR + Fuel Cycle

v

» Sodium-Cooled Fast Reactor
>

>
>
>
» Pyro-processing
>
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)
0’0

K/
0’0

Spent Fuel

CANDU

Interim
Storage

1/20 4
. 1/100 G
1/1,000 ¢
>100 P

U
Cs, Sr
TRU, Tc, |

— Pyroprocessing

}

il

*Process Loss
*Fission Products

}

Used Fuel ?

}

Sl

b

—>| TRU

Cs, Sr U

b

.ong-Term Storage

U-TRU-Zr Fuel

}

>

HLW Disposal

LLW Disposal

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

Technology for Sustainable Development
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Pyroprocessing

i

ATOM FOR PEACE Technology for Proliferation-Resistance

Electrowinning
Off-gas

treatment TRU fuel

fabrication
Fission gas

PWR spent fuel Decladding & Voloxidation rEelgﬁtgtci’Lvi;tic Electrorefining

Sodium-cooled
. fast reactor

Aj
" 1 Molten salt Uranium

waste treatment recovery

Cladding maternal

v

Low level waste

TRU : Transuranic elements
NM : Noble metal elements
FP : Fission products

Recycle
or treatment




| SFR & Pyroprocessing Technology:
T Action Plan for Development

Advanced
Design

System
Performance

Standard Detailed
Design Design

Concept Test

Elcensmg TecHnology
%

Fuel Irradiation Test

)
Pyro-
process
ing
Mock-up Pyro Eng.-scale Pyro Prototype Prototype
Facility (Nat. U) Facility (Hotcell) Pyro Facility Pyro Facility ..

10t/yr 10t/yr 100t/yr Operatiof " » 31
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Generation |

[ |
Eardy Prototype
Reactors

« Shippingport
* Dresden, Fermi |

Generation 1l

Generation 1l

Commercial Power
Reactors

AL M R ] - -

Tl el o A

”_‘-,'.‘,rf"

+ LWk — PWR, BWWR

| Advanced
LWRs

« ABEVWR
+ System 80+

Generation IV

I g

Generation 1+
[

Evolutionary
Design offering
Improved
Economics for
MNear-Term
Deployment

« Highly
Economical

« Enhanced
Safety

+ Minimal
YWaste

+ Proliferation
Resistance

« hlagnox « CAaMDL
. AGR
Gen | Gen I Gen Il . Genll* Gen IV |
19:50 1 9::60 19:?0 19:30 1 9::90 20:00 20:10 2c?20 2930 >
* PWR (14 units) * OPR1000 * APR1400(1450 MWe) | « VHTR
* 6-Westinghouse (1,000 MWe) *4 under const. & *Hydrogen
*2-CE *2 in operation negotiation (2016) (300 MWh)
* 2-FRAMATOME (2006) *10in planning Production
* 4-KSNP *4 under (2017- 2030) * SFR + Pyro.
* PHWR (4 units) construction * SMART (330 MW1) sSustainable
* 4-CANDU(AECL) (2011) *Under DC process Developﬁ%nt
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1. (hybrid , )
, 80%
2. ,
, extended nuclear vendor
3. ( : )
APR1400, VHTR
4. (SFR, Pyroprocessing)
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