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CASMO/MASTER TASS/SMR-S :
:

ORIGEN

CAD/CAE
INVENTOR

MCNP, ANISN, ANSYS,, ABAQUS
DORT

izing
TSCON

ANSYS, ABAQUS

MCNP

MATRA-S ONCESG
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S#   Shutdown Bank
4.88 w/o U-235 36 FA

N indicates No. of UO2+Gd2O3 fuel rods.

N

< Hybrid Safety System>

Counter M easure –Severe Accident

• Large inventory of reactor coolant
• Large Sum p-Integrated IRW ST
• Large containm ent free volum e
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(Control
Rod Drive Mechanism))

(ICI Nozzles)

(Reactor Coolant (
Pump)

(Steam Nozzle)

(Feed Water 
Nozzle)Nozzle)
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Single Unit Construction Single Unit Construction 

T i U i  C i  
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Twin Units Construction
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SMART is an Integrated Plant (330MWt) for Electricity 
Generation and Seawater Desalination

Plant Data
�

�

�

Seawater
Potable water

Electricity

Desalination Plant

Intake
Facilities

Steam

Steam
Transforme

r

Sufficient Electricity and Fresh Water for a City of 100,000 Population
Appropriate for Small Grid Size or Localized Power System
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Enhanced Reactor Safety by eliminating
large connecting pipings

X XXXX
X
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�
� Proven Technology

� Advanced Technology
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�
�

�

�
� : 330 MWt
� / : 17 MPa / 360
� : 15 MPa
� : 323 
� : 2090 kg/s
� : ~30 m3
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�

�

�

�

�

�

�
– Steam and feedwater nozzle of steam generator 
– SIS, SCS, CVCS nozzle
– Instrument sensing nozzle

�
– Control Rod Drive Mechanism
– Pressurizer Safety Valve nozzle
– Instrument sensing nozzle (PZR water level, pressure, temperature) 
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�
�

�

�
� 4
� 2
� SG ~ Hx : ~10 m 

, ,
,

PRHRS .

SMART
System integrated Modular Advanced ReacTor

�
� RCS

� (200 )

�
� PRHRS , ,

� , PRHRS 

�

� 1E
�

PRHRS
PRHRS
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�

� SI 

� IRWST

� 4 ,

�

�

SMART
System integrated Modular Advanced ReacTor

�

� 4

� IRWST 

� SCS

�

� SCS SIS 
System(SCS) connect with four trains of the SIS 
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�
� 2
�

� /
6.4 / 250 

�

2 : After shutdown,  to 
maintain under 50 within 96 
hours
1 : After shutdown, to 
maintain under 90 within 36 
hours

�

� SCS is used in 
conjunction with PRHRS 
to cooling to refueling 
temperature

� LTOP(Low Temperature 
Over-pressurization 
Protection )
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�

�

�

�

SCS LTOP relief valve .
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�
�

�

�

� ,
�

�
� Letdown system
� Charging system
� Makeup water system
� Purification system
� Boron recovery system
� Chemical addition system 
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� Reactor Building System
� Reactor Building
� Reactor Building Spray System
� Reactor Building Isolation System
� Reactor Building Hydrogen Control System
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�
� 10 CFR 50.34
� 15
�

24 0.1 %/
24 0.05 %/

�
� ,

�

: 2.461 kg/cm2

: 0.28 kg/cm2

: 115.6

SMART
System integrated Modular Advanced ReacTor

�
� /

� 24 1/2 
�

�
� : , , ,

�
�

�
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�
� 55 56 :

� 57 :

� I
�

� ANSI/ANS-56.2 
� 2009-37 (

)
�

� :
� :
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�
� : 1.7 ,

4 % 
� (PAR) 3, G, I
� : 10 % ( ), 

I ,
�

� - 200% 
� : 0-30%

� - 8 ,
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�
� (PRHRS) – 4
� – 4 , 2

� Safety of SMART against SBLOCA has been proven through 
Experiments and Analysis

�
� PRHRS (4 Train) - SG 2
� SIS (4 Train) –
� SCS( ) (2 Trains) 
� SDS( ) (2 Trains
�

� Fully Proven Technologies: based on Commercial PWRs
� SMART-specific Technologies are experimentally Validated

SMART
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�

� ( 8m )

�

� : ~ 0.55m3/MWth

� SG 2 17MPa 

� SG

� Canned Motor type RCP 

� RPV ECT 

� RPV RPV :      

~ 1016 #/m2 (PWR: ~ 1021 #/m2 )

�

    

Control Rod Drive 
Mechanism

Pressurizer

Reactor Coolant 
Pump

Upper Guide 
Structure

Core Support 
Barrel

Flow Mixing Header 
Ass’y

Core

ICI  Nozzles

Steam 
Nozzle

Feedwater 
Nozzle

Steam
Generator
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�

�

�

� Elimination Large Pipe Penetrating RPV
� �

�

� Feed & Bleed Operation :  
�

SMART
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�

�

� Reactor Cavity Flooding System

�

�

� & PRHRS 
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�

Passive RHRS

Active Safety Injection
- Passive Safety System Study On-going

Large Coolant Inventory (0.55m3/MWt )
- 7 times more than PWRs

Fukushima-scenario Resistance
- 20 days w/o Operator Action

Fukushima Action Items Implemented

Small Break Size (< 2”)
at least 8m above Core Top

Fully Validated Technologies
- Standard Design Approval

- 22 Technology Validation Tests
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SMR (Small Modular Reactor) (WNA, IAEA)
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� AP1000    
� 800 MWt / 225 MWe 
�  : 2  

� <5% enriched 
� Soluble boron 

� RCPs :  8  
� External, horizontal, sealless 
� Variable speed 

� Integral pressurizer 
� Steam 
� Spray line : from CMT 

connection 
� In-vessel CEDMs 
� Containment vessel 

� Inside: Vacuum 
� Outside: Annulus flooded 



� Steam Generator  
� Recirculation / Straight tubes 
� Saturated steam 
� External steam drum 

� Recirculation pump required  

~2011 2012 

< > 

� Generation mPower, LLC (B&W+Bechtel) 
� 530 MWt 

� 155 MWe (Air-cooled condenser) 
� 180 MWe (Water-cooled condenser) 

� 4 yr refueling 
� 4.95% enriched 
� No soluble boron 

� RCPs : 8 in total 
� External, vertical, sealless 

� Integral pressurizer 
� Steam 

� In-vessel CEDMs 
� SG 

� Once-through / Straight tubes  
� Super heated steam 

 



2011 ~ 

� 530 MWt / 155 or 180 MWe 

� 4-yr refueling @ 4.95% en. 

 

� RCPs  

� External motor 

� on the head 

� Pressurizer, SG, etc. 

~2010 

� 500 MWt / 125 MWe 

� 5-yr refueling @ <5% en. 

� 10 yrs @ <10% en. 

� RCPs 

� Internal motor 

� in the downcomer 

� 160 MWt / 45 MWe 
� 2 yr refueling 

� 4.95% enriched 
� Soluble boron 

� No RCP 
� Natural circulation 

� Integral pressurizer
� Steam 

� SG 
� Helical tubes / Once-through 
� Super heated steam 

� Containment vessel 
� Inside: Vacuum  
� Outside: Water-filled pool 



� Refueling process 
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WEC-SMR AP1000 NuScale 
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4S Toshiba SFR 10MWe
W SMR WH PWR 200MWeW SMR WH PWR 200MWe
mPower B&W PWR 125MWe DC
NuScale NuScale PWR 45MWe DC

�

C
TWR Terra Power SFR 30MWe

�

SMART KAERI PWR 330MWt
REX-10 RERI PWR 10MWt

SMR ? ? 100MWSMR ? ? ~100MW



�

� �

�

�

�

�

��

�

��

�

�

�

�

�

�



�

�

�

�

�

�

�

�



�

�

�

�

�

�

�

�

�

�

�

�

�

�

��

�

�

�

�



�

�

�

�

�

��

�

��

�

�

�

�

�

�

�

�

�

�

�

��



�

• IAEA, WENRA, GIF, NRC, NNR 
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