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OVERVIEW OF SMART

3 SMART is an advanced integral PWR that produces
thermal energy of 330MWtto be used as an energy
sources for seawater desalination and electricity
generation. The integrated plant system with SMART

comprises nuclear steam supply system, steam-

turbine system, desalination system, and auxiliary D SMART §|-Q

STRETS o M %‘é!th.l =523 iU XI
d Most of technology implemented into the SMART PY E = 330MWit

designs are already proven through the commercial
operation of PWR, and newlyimplementedadvanced [ J|& J|&
technology will be proven throughout tests. SMART

is under design in accordance with the requirements ® é,*gﬂ M Oﬂkl ol ’.T: )l .I-ll'

of Korean_ licensing regulations which applied to _ ﬂ J | %% E g

commercial nuclear power reactors under operation
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June 5, 1953

O An academic reactor characteristics: (1) It is simple. (2] It is small. (3)
It is cheap. (4) It is light. (5] It can be built very quickly. (6] It is very
flexible in purpose [ “omnibus reactor” ). (7) Very little development
iS required. It will use mostly “off-the-shelf” components. (8] The
reactor is in the study phases. It is not being built now.

QO An real reactor characteristics: (1) It isS being built now. (2] It iS
behind schedule. (3] It is requiring an inmense amount of
development on apparently trivial items. Corrosion, in particular, is a
problem. (4) It is very expensive. () It takes a long time to build
because of the engineering development problems. (6] It iS large. (7]
It iS heavy. (8] It is complicated.
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SMART s an Integrated Plant (330MWt) for Electricity
Generation and Seawater Desalination

\a? Plant Data
Electricity e Power : 330 MWt
e Water: 40,000 t/day
Steam --I-_r .
Transforme : o, .
p eeees .—rr_:mlw Steam
&P table water | e __—""-'__" = -“m
= laagal -
—g.__' e . il Intake
= Facilities

Desalination Plant

System integrated Moadular Advanced ReacTlor

. Sufficient Electricity and Fresh Water for a City of 100,000 Population
) Appropriate for Small Grid Size or Localized Power System

[

SMART
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RCP
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@ Enhanced Reactor Safety by eliminating
large connecting pipings

et
(s i i L

SMART
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e Proven Technology
—existing PWRs Technologies

e Advanced Technology
—Integral PWR
-LEE 371717
-8 LEE LM ST
-4 Canned Motor Pumps
-RE=gsiciEEH
— Reduced Height 17X17 Fuel
- D STEMAHAS
- Digital Man-Machine Interface 1&C
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FEEDWATER LINE #3 | ‘ FEEDWATER LINE §4
- e Ve
Sl LINE #4 LETDOWN LINE
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0 FR A

L AlZE2: 330 MWt

M7t/ : 17 MPa/ 360C

2He= 15 MPa
I12=X25:323C

E| A AT : 2090 kg/s

7FQE7| H| = : ~30 m3
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- Steam and feedwater nozzle of steam generator
- SIS, SCS, CVCS nozzle
- Instrument sensing nozzle
= X287 B
- Control Rod Drive Mechanism
- Pressurizer Safety Valve nozzle
- Instrument sensing nozzle (PZR water level, pressure, temperature)

e =4 T L]
o
SMART TARERT S inammrivarss hven st
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S E 2 H I S(ISCS)

a dADIE O HSFAT
o SEHU2AHE scsi "
e CIQAITIXI2 71 ® IS usedin
:, E;;;/Eg"_ L conjunction with PRHRS
o BAUHIZE to cooling to refueling
—6.4MPa/ 250 C temperature
o LHZI=3H ® LTOP(Low Temperature
- 2H" H2}: After shutdown, to (P)ver-pr_essurlzatlon
maintain under 50 C within 96 rotection)
hours : ey
- 148 W 2Z}: After shutdown, to — : %
maintain under 90 C within 36 af ,
hours :
1l L ) 3 :
e SonXRST
14

| -
0 HSIIs
o JX|HZt2H
- HUXI2HZLTYAH S| 25 E 200 °C O|A| HAZ Y FH2 N X| A2t
—RCS 25 E T&EH 2 0A FX|.
o T2
—IRWST L 59| S4t+E THEH
e LTOP7|s

- 242t0| SCS S Y|

Hojl ALE.

Mo

rlo

LTOP relief valve £ Q.

15



otS; X & XM 01 AISICVCS)
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o YZYo| 2t AE KA
X2 HZRY 7 0 FF A of
HAZE AT A S| S4ts = H o
st U HME, 2
X2 SN0 chet X[ SH el AL

QHSTAE N
® Letdown system e :
® Chargingsystem .
® Makeup water system

or

#A

® Purification system P =1

® Boronrecovery system
® Chemical addition system

16
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0 Reactor Building System

Reactor Building

Reactor Building Spray System

Reactor Building Isolation System

Reactor Building Hydrogen Control System
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o A 7|ZEATA| HAFMZFO][ 10 CFR50.340]| BA|El 2 S 5F
o HAZ|EADL WALS SSEHII Zab= 1570 H|A|
o AXIZHZC| FHE
— Al 2 S 240|7F 501 0.1 %/Y

- 24A|7F O] Z20f| = 0.05 %/

Q H S
o EAEHAE BB EYSY Y, WPYE Y HIAARE
TEEES

o MAHZ

- LB M A 2= 2.461 kg/cm?

- Q|5 AA 4= 0.28 kg/cm?

- MAHRE:115.6C =,
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o
o H|HA| ERSIX| pi2 Hlj 22 ZE| M 20f| 2[5t0 XAt H2 = Z2|
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IV SMART 2t &

I
0O SMART oH&dE )|
o L STENHAS(PRHRS)- Z&E 44 E
o APFAAIS-7IA4IH 4 AIE, H7|H 24 E
e Safety of SMART against SBLOCA has been proven through
Experiments and Analysis
O Engineered Safety Features
e PRHRS (4 Train) - SG 2X}= 2tH 1| S X} H =2 H 2t
o SIS (4 Train)- AL 7| YHHS TR RE B4 BEHFY
e SCS(HX|HZIA ) (2 Trains)
e SDS(CHHZLAUA ) (2 Trains)
o CSS(HXZZAZ A S) (2 Trains)
U Fully Proven Technologies: based on Commercial PWRs
e SMART-specific Technologies are experimentally Validated
"r- ll.:l E@.I.L%:E?E
22
[ 2

0 SMART T QHHA |
o HYZF 250 #|X| (el &5 8m 0] ) '
o M2 AXZHZAMINTFO =
o AITCH-SA|ZF=HHE: ~ 0.55m3/MW,,
e SG2X}= MAY=H 17TMPa X
e SGREEZOZ O|XIA & |
e Canned Motortype RCP X}{EH Steam
o RPVYZIZ 8t SESHECT Y4 gt .8
o Y2 RPVEZMXIZAIZFOZ RPV =H=IH;:

~ 1076 #/m2 (PWR: ~ 1021 #/m?)
0 Core Damage Frequency :~5.1x10-7/RY

23
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et dlif i By | Feedwater
I
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Control Rod Drive
Mechanism

: feL] yPressurizer
' A1 s 5

Reactor Coolant

Upper Guide
Structure

Core Support

s Nozzle

Flow Mixing Header
Ass'y

Core



0 &y BIISE At dl
o LI AXERSAE
— RPS/DPS/Boron Injection
ChEo| SY Xl oHH A S
— 4 Train SIS/4 Train PRHRS
e Elimination Large Pipe Penetrating RPV
— No LBLOCA, Only SBLOCA (< 2" 1.D)
HX2HSY AR HTFHT K|
Feed & Bleed Operation: O|X}= EX|H & AFAA AT
o O|F H|YTH
— 2 EDG to Mitigate Loss of Offsite Power
-1 AAC to Mitigate Station Blackout

24

0 SIS 55 HALAS /AT Al
o 2 AXNZHE XFHH
— Maintain Structural Integrity in case of LOCA, MSLB, and Severe Accidents
e Reactor Cavity Flooding System
— In-Vessel Retention by External Reactor Vessel Cooling
— Gravity Flooding from IRWST to Reactor Cavity
o OHHZYUAE
— 2 Independent Trains

— Rapid RCS Depressurization to Prevent High Pressure Molten Material
Eruption

o« $ABYITHSY H
- D SE0"ESAXASH7|(PAR) w/o Electrical Power
=2 O|X}4| & & PRHRS €A &f=
— Elimination of Radioactive Material Release through PRHRS Safety Relief
Valve

25



0 Safety Features of SMART

N
Fully Validated Technologies
- Standard Design Approval
- 22Technology Validation Tests
\_ J
4 N
Fukushima-scenario Resistance
-20 days w/o Operator Action
.

S
8:; pRaEmeAy

SMART

System integrated Modular Advanced ReacTor

. RPV WZt2 93t S8 EC

0 SMART 2tHAHIE +d

+ H|WZERH AL AL D T SOHHA| S - PRHRS
¢ WZTHAAALD: SSOHHAE - SIS
o EOHARD: A E/ARIZ 7| 9| W

8:; pRamEmnTy

SMART 27
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(Type | LWR T HYGCR MR
GT-MHR 45
S* MHR L4s
Detign " \ ‘& RS
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[ “ § >
l_ 1 A 'l
Company ingh Babcock & Wilcox | NuScale Power Inc. KALRI | General Atomics Toshba
285 (GT) a few hundred ~
rwe 225 180 45 100 ‘ et 10 s
| Sodium (45)
Coolant w w W w | He P8I (L.45) sodium ]
& 102 hexagonal
Westinghouse 19.9% U-10%Zr or NU or DU with
¥ 959
wel dard Fuel standard 5% fuel 17x17 4.95% UO2 uo2 conlum::f‘:nwnc V- 24%Pu-Zr Gonal piters
Refog 2 5 2 3 15 10 - 30 - 50
term
Neutron
o thermal thermal thermal thermal { thermal fast fast
Meodul Iintegral integral modular integral modular modular
passive safety passive safety " . g | . passive safety & EM
Safety !"“m systam natural circulaton partially passive {passive safety pump
Purposes ueq ue, e Ny Yy ey W, NUUY | Su ssuy QP S04 e
IGT-MHR: Q2 Al
| g
Status | AP1000 7I® B8 71 |Pre-Application Pre-Application Under Ticensing ‘3; l'l’“ 2001 019 M :;:w":"::;‘.",::; < 2100 S00MWe (f
LT " 1 3
w % stage for DCD stage for DCD review for DC [sc-MHR: 2010 %€l |G AX) £up) e AWn=ieo1n)
[NGNPE A 3
WHEN | nmearterm near-term near-term " mear-term “longer-term | lomgerterm | longer.term +
11/2 core replace candle reactor,
Others ropince ':"""“?" |every 18M for GT relatively large(low-
a4 single castridge IMHR density core)
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WEC SMR (1/2)

& AP1000 7|&= &8
4 800 MWt / 225 MWe
& WYHFE7| 2 d
® <5% enriched
® Soluble boron
@ RCPs : = 87§

® External, horizontal, sealless

Containment
Vessel

Pressurizer

Steam
Generator

® Variable speed o kit
€ Integral pressurizer
® Steam Reactor Coolant
® Spray line : from CMT B
connection Internal Control

@ In-vessel CEDMs Rod Drives

4 Containment vessel
® Inside: Vacuum
® Outside: Annulus flooded

b s o
=~ i

Reactor Core

o VT

€3KEPCO €RC



2. SMR 7[j2t S3F

WEC SMR (2/2)

€ Steam Generator
® Recirculation / Straight tubes
® Saturated steam
® External steam drum
v Recirculation pump required

SG Internals S External Steam Drum
g A
£ Steam Nozzde
g to Turbine
:

| Secondary
Separntors

Tubes

I§'
z
2

| Primaey
Separators

Sludge
Co

- Recrculation
Steam and Feed
Nozzies Nozze

Wet Steam
Hot Leg
Transibon Cone /
Cold Leg

L 2 D g
() = == S ST S = == 2012.5.16 UX}eiets] YL

mPower -B&W (1/2)

@ 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

Pressurizer
. I = Reactor Coolant Pumps

Steam Generator

Mid Flange
Control Rod Drive Mechanism

Main Steam Duthel s—

® External, vertical, sealless Fesdurstar indst 3
@ Integral pressurizer Upper Reactor Vessel Internals
® Steam Control Rod Guide Frame
@ In-vessel CEDMs Core Barrel
& SG Core
® Once-through / Straight tubes | ' Reactor Vessel
® Super heated steam ; I /

eycedcoesc zssewiana nae



2. SMR 7|2 &

mPower -B&W (2/2)

~2010

® 500 MWt / 125 MWe

® 5-yr refueling @ <5% en.
v 10 yrs @ <10% en.

® RCPs
v" Internal motor

v" in the downcomer

......

2. SMR 7jj&F =<

NuScale Power (1/2)

¢ 160 MWt / 45 MWe
@ 2 yr refueling
® 4.95% enriched
® Soluble boron
4 No RCP
® Natural circulation
& Integral pressurizer
® Steam
¢ SG
® Helical tubes / Once-through
® Super heated steam
4 Containment vessel
® Inside: Vacuum
- ® Qutside: Water-filled pool

.....

A g
. ¥
! &

2011 ~
® 530 MWt / 155 or 180 MWe
® 4-yr refueling @ 4.95% en.

® RCPs
v" External motor
v" on the head

® Pressurizer, SG, etc.

2012.5.16 YXtRIStS| 9|34 A

2012.5.16 YXtRIStS| 9|34 A



NuScale Power (2/2)

@ Refueling process
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©Safe Guard Vessel / Containment Vessel

»1QF 27| : 3.1 MPa (NuScale) vs. 0.4MPa (CH&® PWR)
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US-NRC &# 3 7|2 #Qt

© License

ofEdH|/ FEH X EEVEAXNZ/ WERAZRE
© Source Term

S &48H|E 2o CHE & SMR
© Emergency Planning

“EPZ 37|, LH/Q| EP 2|, X%, A/5X|QH
© Control Room Staffing

=0t 7o MO AOM Ot 25 2T 7tsd/CHE=24 A=l

Ml 2 SN A8 Vi 2R : 10CFR50.54(m) (HA|X| A&l NUREG-1791)
© Physical Security :HOQ 2, H5 A3 7| &
© Operational Program : &3 7| ISI/IST

o[n

© Process Heat Applications/Nearby Facilities
© Containment Functional Requirements

© Modular Units/Expandable Site
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MNew Reactor Licensing Applications
Schedules By Calendar Year
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RULFMAKING m———tp. N
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TUA Clinch Rinemr Ogrerating License Applicalion ————
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