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Small and Medium size Reactor

Small Modular Reactor
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[ SMR : Small and Medium Sized Reactors
e IAEA definition since early 1990s based on Capacity
+ <300 MWe as small
+ 300 -700 MWe as medium
+ >700 MWe is large

[ SMR : Small Modular Reactors

e Small Modular Reactors (SMRs) are nuclear power plants that
smaller in size (300 MWe or less)

+ Stand Alone or Modular
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US Navigant Report(2013, 6) : 203047} X| 18.2GWe(SMART: 1827|)
X| 4 SMR 7|2 2 11X{(2012, 8): 2F 56.4GWe(SMART: 5647|)

US DOE(2007, 7) : 2050477t X] 500 ~ 1,0007|

Japan CRIEPI (2006,7) : 2050477t X| 450~8507|
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7| + US Navigant Report(2013, 6) : 203047/} X| 18.2GWe(SMART: 1827|)
|+ X|d5 SMR 7|2lH 11A{(2012, 8): 2F 56.4GWe(SMART: 5647|)
- US DOE(2007, 7) : 20504 77}X| 500 ~ 1,0007|
o Japan CRIEPI (2006, 7) 2050771 X| 450~8507|
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Small Modular Reactors

Position Statement

Small Modular Reactors (SMRs)' are considered to be nuclear reactors with power levels less than or
equal to 300 MWe. Some of these reactors are designed to stand alone and some can be deploved as
“modules”, allowing add-on capacity after the initial module goes into operation. Like larger reactors,
they use safe, proliferation-resistant technologies.

US DOE

= Reactor units with a nominal output of 300 MWe or less and ability
* to have large components or modules fabricated remotely and

& transported to the site for assembly of components and operation.
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NuScale ESHE s e o

0 Module : Allowing add on capacity after the Initial module go into
operation

cooling towers A

turbine building A

annex building reactor building

control building

switchyard

turbine building B
protected area
" fence

. containment
] radwaste building

reactor
| vessel
ISFSI

steam (dry cask storage)

generator

fuel
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Typical Pressurized-Water Reactor NuScale Power Module
(o] i &R y Combined Containment Vessel and
Integral Reactor System

_I Source: NuScale

module import trolley reactor pool

"!__II||E_'|'|5_' CACACH

*-174‘- -I L i_ﬂ‘.‘u_- !

spent fuel pool refueling machine reactor vessel  containment vessel
flange tool flange tool

reactor building crane




O Shipped Reactor Vessel by Rail Road?
o Il AT 259 S HIBt: 180ton
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O Underground Reactor Building?
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Nuclear Island

Key attributes:

* Oval RSB below grade
* Independent safety systems
» UHS
» ECCS
» RCIPS
» RWST
* Shared non-safety systems

where possible
Spent fuel pool
Main control room
Aux boiler
Radwaste




WEC SMR
= SMR Plant Layout

Annex Building: Turbir_1e Building:
+Security -Turplpe system
-Offices ~Aux_|I|ary systems
*Restrooms Drain systems
*RCA entry

A\ Nuclear Island:
48 \ -Containment and reactor
§ |\ -Safety related systems
| *Defense-in-depth systems

*Hot machine shop | ‘Radwaste systems
*Low level radwaste storage »&1 | *Control room
*Truck bay @ HVAC

— T

Radwaste Building:
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O Technical Barriers

e Proven Technology
- Advanced Materials
- Containments and Aircraft Impact Resistance
- Implementation of Multiple Module Plant

mmm) Technical Barriers should be overcome through
Technology Validation Test and Experiments

o 0I= NRC : DSRP(Design Specific Review Program) =%l =

O Commercial Hurdles
e Economic justification compare with other energy sources

e Lack of Commercial Experience
- Business Model

18)




Real Reactor 7 Karsa Momic Enery

|

O Academic Reactor
e Fancy and Simple > Hope to Work

» Meet Licensing Requirement and
Industry Standards

» Consider Maintenance & Operation

» Assure Manufacturability and Supply

» V&V by Experiments

O Real Reactor
e Technology Proven and Licensed > Ready to Construct
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SMART & XI2=

SE|LEtzt 7t 2" AX2

HE : 330 MWt
o™ = :90 MWe
® & £ :40,000 t/day
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SxkS
(Feed Water
Nozzle)




SMART ?_I'El 7:" % i

Passive Residual Heat Removal System
- 3 weeks of grace period against
Fukushima-type accident

Passive Hydrogen Removal System
- Prevention of hydrogen explosion

Passive Safety Injection System
- CMT and SIT

Large Containment Building

- Aircraft crash proof
- Low hydrogen concentration

Minimized Fuel Failure

- Fuel assemblies submerged during all
DBAs

Passive Ex-Vessel Cooling
- Prevention of vessel failure

27 Y
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9 World’s Unique and Largest Full Scope Accident Simulation o Di 1
" gital Main Control Room Validation
= 1:1 Height, 1/49 Volume - FSDM (Full-scope Dynamic Mockup)




SMART Plant
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S. Korea to build 5 ;
SR7.5bn nuclear
reactors in KSA

7= Korea Atomic Energy

Research Institute




£ + Korea Atomic Energy

Research Institute

| 2013 | 2014 | 2015 ‘ 2016
.. | i

MOU("15.3) .
JFS publication PPE Contraction (*15.9)
MOU(*13.12) ceremony K.A.CARE and MSIP
K.A.CARE and KAERI .

Launch the Human
Capacity Building
(HCB) Program
(16.06.12)

End('15.1) - MOU(‘15.3)
JFS(Joint K.A.CARE and MSIP
Feasibility Study) SMART development

Start('14.2) and partnership & HCB
JFS(Joint e

Feasibility Study)

# JFS 2" PRM (14.8)

P Agree to SMART §
; Partnership
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O A0 284 S
o SUZOI WX A : 1526 ]|

- Larger than 300MWe : 31 units
e QOil Power Plant: 60% in Capacity

- 1/3 of 0il was burned for Electricity
e (Gas Power Plant : 40% in Capacity

O A0 O0F2Hd]OF Vision

TOWARDS ENERGY s € PROPOSED ENERGY MIX 2032 e €
SUSTAINABILITY

The Kingdom of

The Kingdom of Energy SustakubieBiocsy

Based on Fossil Fuels

Towards EL 4
greater
sustainability L
‘.‘. " . ._,.‘,

Nuclear + Geothermal + Waste-to-Energy
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SMART Development

Korea & KSA

Pre-Project

¢ SMART Standard Design

« Technology Validation

« Licensing

« Safety Enhancement for
Post Fukushima Action Plan

Engineering

¢ FOAK Engineering
Design

« K.A.CARE HCB

« PSAR

FOAK Plant

Construction

¢ 2 FOAK Plants
Construction

« Licensing (CP, OL)
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(ownership) Project Owner SPC Ex}A}
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KAERI FEETM| |-Gl
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K.A.CARE IS Al ; N o
KSA Gov.] (Al #) | SMART Power Co ————— [ wama | I
KEPCO | (ROK & KSA Company) ———=o | [ 2man |__kPs
consortium Ila= . AEF T FsT |
FORK Prant BHI T™C |
OWNER
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King Abdullah City for Atomic and Renewable Energy 5.172.457

' e National
299,950 ] : Q . Transformation
Program 2020

Develop needed gqualitative human capabilities for atomic and

3 1,167,000
renewable energy sectors
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Moldova

¥

Tunisia

Ghana

Kazakhstan

Turkmenstan

\
Saudi \

Arabia

Australia

Canada

Malaysia

Indonesia

Chile
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Partnership with the Kingdom of Saudi Arabia

”’.‘\“ s
N

¢ Commercialization through Construction of
SMART #1 & #2 in KSA

¢ Human Capacity Building of K.A. CARE Staff
Members through OJT & OJP

¢ Joint Marketing for International Customers
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