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Outlines

1. Background of SMART Development and Licensing
2. Regulatory Activities
1) Preparation of Review and Assessment

2) Provide HCB Programme for Regulatory Staffs of K.A.Care
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1. Development of SMART Prototype
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2. Application of SDA License for Prototype SMART

Licensing Process in and Review

Oberatin Continued
Construction Permit E : & Operation After
icense : .
Design Life
Licensing | Approval of Standard
Design
Amendment of Permit or License
Approval
Implementation of Severe Accident Policy
Regulatory
Orders

Periodic Safety Review
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3. Standard Design Approval issued on 7 July 2012

SDA Certificate
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I 1.5 Years for Licensing Review

| ~2,000 Technical Q&:As & RAIs

I Satisfaction of Korean Regulatory Requirements I

RAI: Request for additional information



4. SMART PPE Project

* FOAK Engineering Design for SMART
— Project Period: 2015.12 ~2018.11(3 Years)
— Work Scopes for upgrading
* Reactor System Design
e Fuel Design
« Balance of Power (BOP) Design
e Main Component Design and Validation
* Design Reference for SMART Passive Safety
Systems

— Requirement : US NRC and Utility (URD)
Requirements for Passive Safety Systems

— Plant : Westinghouse AP1000
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4.1 Overview of SMART Upgraded Safety Systems (1)

« Passive Safety Systems

— To maintain a reactor in the safe condition for 72 hours without any
operator action at the postulated design basis accidents

— All safety systems can operate not depending on electrical power form
emergency diesel generator for 72 hours

— Safety-grade batteries provide necessary DC power for valve initiation
and post accident monitoring.
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4.1 Overview of SMART Upgraded Safety Systems (2)
SDA PPE

PRHRS - passive, >36 hours w/o refill - passive, >72 hours w/o refill
* passive1 residual heat - 50% x 4 trains - 33% x 4 trains
removal system . . . . o o o o
e : with single train failure : eliminate the single train
failure by valve rearranging

SIS - active - passive, >72 hours w/o refill

* safety injection system  _ 100% x 4 trains - 33% x 4 trains (CMT & SIT)
* electrically independent 2 trains, * electrically and mechanically independent 4

mechanically independent 4 trains trains, gravity driven tanks (CMT & SIT)

Containment - active : CSS - passive : CPRSS

Pressure Protection - 100% x 2 trains * CPRSS : containment pressure and radioactivity
* CSS : containment spray system suppression System

RCS - SDS - ADS

Depressurization - 2 trains, controlled by operators - 2 trains, automatically actuating
* SDS : safety depressurization system valves under DBA

* ADS : automatic depressurization system
SCS - active, safety system - active, non-safety system using
) _ - 100% x 2 trains SG and CCS
shutdown cooling sys. * CCS : component cooling system
Emergency AC - active, safety system - Not applicable
r Power - 100% x 2 trains * non-safety DGs are equipped
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For more details for PPE design, please contact to:

2018 TWG-SMR

Update. FSMART Cooperation
for Deplaﬁnent in Saudi Arabia

April 24, 2018

Keung Koo Kim

. Korea Atomic Energy
Research Institute
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4.2 Future Application for Amendment of SDA:
in 2019 planned

Operatin Continued
Construction Permit E : & Operation After
icense Des: .
. . esign Life
LIRS Approval of Standard
Review :
Design \
Amendment of Permit or License
Approval
Other Implementation of Severe Accident Policy
Safety
Review

Periodic Safety Review
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Outlines

2. Regulatory Activities
1) Preparation of Review and Assessment

2) Provide HCB Programme for Regulatory Staffs of K.A.Care
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1. Review & Assessment Plan

* Review and assessment is performed to confirm
the compliance with regulatory requirements
and associated acceptance criteria in Nuclear

Safety Act (NSA)
« Using KINS Review Guidelines

— for effective review and assessment of the
application documents submitted by
applicant

— NSSC approved the KINS Rules for
Entrusted Regulatory Activities developed
in accordance with Article 311 (Approval
of Activities) of Enforcement Decree

T
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2. Developing Supplementary Review Guidelines

« KINS has developed and used the Guidelines/ Procedures
— Review and Assessment Guidelines
» Safety Review Guidelines for PWR
— Add SRGs for new passive systems
Safety Review Guidelines for Periodic Safety Review (PSR) of PWR

Safety Review Guidelines for Periodic Safety Review of PHWR
(CANDU)

Safety Review Guidelines for Continued Operation (LTO) of PWR
Safety Review Guidelines for Continued Operation (LTO) of PHWR
— R & A Procedures [Nuclear Power Reactor and Related Facilities]

 Licensing Review Procedure

e License Amendment Review Procedure
 Periodic Safety Review Procedure

r  Topical Report Review Procedure

KIS KOREA INSTITUTE OF NUCLEAR SAFETY
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Example: Non-safety Systems for Passive Advanced Light

Water Reactors

* For evaluating regulatory treatment of non-safety systems in
passive advanced light water reactors

* Criteria for non-safety-related SSCs that perform risk-significant
functions:

— SSC functions relied on to meet beyond design basis
(BDBA) for Anticipated Transients Without Scram (ATWS),
Station Blackout (SBO), etc.

— SSC functions relied on to ensure long-term safety (beyond
72 hours) and to address seismic events.

— SSC functions relied on under power-operating and shutdown
conditions

— SSC functions needed to meet the containment performance
goal, including containment bypass, during severe accidents.

— SSC functions relied on to prevent significant adverse
systems interactions between passive safety systems and
active non-safety SSCs.

KIS KOREA INSTITUTE OF NUCLEAR SAFETY
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2. HCB E&T Programme for K.A.Care

* Objective

— To contribute to establishing robust nuclear
regulatory infrastructure of Saudi Arabia
under NSSC-K.A.CARE MOU
(2016.11.22)

— Developed in accordance with the ITAEA
Nuclear Safety Guidelines and KINS
specialized courses for regulators

— Based on over 40 years of KINS
experience on domestic regulatory
activities and overseas projects

KINS KOREA INSTITUTE OF NUGLEAR SARETY
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HCB Program Outline

e Training Structure
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Thank you for your attention!
Question and Comments

b

-

' SWERS >
T—

_ETIONS )

|

J _‘.
P

KINS KOREA INSTITUTE OF NUCLEAR SAFETY

17



SMART Reactor Coolant System

» RCS
« Large RCS inventory

« Small connecting pipes
(< 2inch) : remove
LBLOCA

« Small RCS flow
resistance : Natural
circulation capability
enhancement

* Flow path

Core 2 UGS - RCP(4) -
Annulus - SG(8) > FMHA
-2 Flow skirt > Core

-

K&@ﬁ%&%ﬂ‘%%@? Abtlvanced ReacTor

Control Rod Drive

ICl Nozzles Mechanism

Pressurizer

Reactor Coolant

3 » Steam
E V Nozzle

Upper Guide
Structure

Steam

Generator Core Support Barrel

-l | Feedwater
o Nozzle

Flow Mixing

Header Ass’y
Lower Core
Support Plate
Core
Flow Skirt

18



SMART Reactor Coolant System
Parameter [ Content _ [Remark

Thermal Power 365 MW
Design Pressure 17.0 MPa/
[Temperature 360°C
Pressurizer 1 EA

Steam Generator 8 EA

RCP 4 EA

RCP Flow Rate 2 3,549 m3/h/#
CRDM 25 EA

ICI 29 EA

Fuel Assembly 57 EA

ﬁ-"‘

“SYstem ntegratcd Mdular

core thermal power
operation pressure : 15MPa

steam pressurizer, without spray
actuation for 100% power operation

- helical, one-through type
- primary side : 320.9/295.5 °C

- secondary side : 230/ 302.3 °C
- superheated steam (=230 °C)

horizontal, canned motor type
minimum design flow rate per pump
external CRDM

top-mounted

- std 17x17 UO2 (<5 w/o U235)
- H:2.0m/D:2.04m
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assive Residual Heat Removal System/;//ﬁ\«;,

(d Main Function

® Remove the RCS heat (residual — — |

and sensible heat) to achieve

and maintain the safe shutdown H)l
condition mainly for non-LOCA | il

design basis events
0 Composition
® Independent 4 trains
® Design pressure: 17 MPa

® Heat exchanger
(size: 0.62 m x 2.8 m)*

® Makeup tank
(size: 1.1 m x 3.6 m)**

® \Water injection line
® Steam discharge line
® \/alves and Instrumentations,

System-Integrated Modular Advanced ReacTor
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O Design Requirements

® The RCS water level shall be maintained PSIS
above top of core for a minimum of 72 4 fraine
hours after LOCA even without AC power
or operator action.

(d Main Function

® Safety injection using gravity to prevent
core uncovery in case of a loss-of-coolant
accident (LOCA) by CMTs & SITs

® Borated water injection using gravity in
case of Non-LOCA by CMTs.

d Composition
® Independent 4 trains
® Core Makeup Tank (CMT)
- Size: ~35 m3, Design P: 17 MPa
® Safety Injection Tank (SIT) AR
 system-Integre@iipsdiia 00 Besign P: 3 MPa muihlm




Automatic Depressurization System

d Main Function
® Depressurization of RCS in case of a

loss-of-coolant accident (LOCA)

® Depressurization of RCS in case of a
total loss of secondary heat removal
(TLOSHR) accident. (Feed : PSIS, Bleed
: ADS)

d Composition
® Independent 2 trains
® \alves
- 2 x 2 for each train
® Sparger
® Discharge Line
~ @ Valves and Instrumentations, etc.

- System-Integrated Modular Advanced ReacTor
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