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Nuclear Power Plants in (1. mtroduction )
Korea
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APR1400 Construction (7 rosucion D
Schedules

-+ ['Snin-Uicnin ~ Construction Plans of Shin-Ulchin #1.2
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Overview of APR1400 (7 onucion )

(CUEVEIopMENtHIStOry of APRTA00 Moo

= Evolutionary ALWR in Korea based on current OPR1000 Design
= Design Certification for the Standard Design

A —
General’Requirement

i

Plant Life time : 60 years for major comnonents
= Seismic Design : SSE 0.3g :
= Safety Goal : COF < 10, CFF < 106

 e————
PErfermance & Economic Goals

- Construction Period : 48 Months for Nth Plant
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C II. Description of Nuclear Systems )
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- Two Steam Generators
— Four Reactor Coolant Pumps
— 0One Pressurizer

: Thermal Margin > 10%




RCS DBSIQ“ Characteristics (H.Description of Nuclear Systems )

Hot Leg Temperature RedUCHion s

= 621°F > 615°F
= To prevent SG tube corrosion

" Integrated Head Assembly

- Cooling shroud*‘semblv

- Mis -

= Expected effects of IHA

- Reducing refueling time

- Reducing occupational dose
— Reducing comp. storage area
— Improving safety for workers




RCS DBSIQ“ Characteristics CH.DescriDtion of Nuclear Systems )

Steam Generator‘ e S R

Increased tube plugging margin : 8 > 10%

Corrosion resistant tube material : 1600 = 1690
Increased secondary inventory to prolong SG dryout time
Automatic level control for all power level
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- 4 PSVs + 2 SDS > 4 POSRVs

— Qver pressure protection + Safety depressurization function
— High reliability
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Ill. Description of Secondary Systems

Design Characteristics of 1&C Systems\

Digital Technology & Data communication network
Open & Standard Architecture

Defense on Common mode failure

Operability & Maintenance : Auto test, Self-diagnosis
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Ill. Description of Secondary Systems

Characteristics of MCR Design

% Multiple Compact Workstation MCR

o Large Display Panel

o Soft-Controller : Safety & Non-safety control
© Computerized Procedure Systems &

» Adoption of Human Factor Engineering
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Safety Injection System

g
Design CharaCteriStiCS ‘ Yo s e s oM< e o de o o0 s 0 usoobss sebeasbansnsosssessasesrassssenssos
_ = 4 independent trains (Each train consists of 1 SIP and 1 SIT)
««p NO CIOSS tie between trains

od water source from IRWS
==p NO re-circulation mode during LOCA
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Verification of Fluidic Dewcem

—

= Principles : Vortex flow resistance @~ = oL

— Stand pipe : Low resistance
— (Control port : high resistance

«= Purpose : Extending SIT injection period during LOCA
= Effect : Removal of LPSIPS
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Verification of Fluidic Device C'V' Safety System Design Characteristics )

_— Test Fac“'ty B Test Results e

= Actual physical dimension . = Test Results
— Inside di_ame_ter 2 2.0m — Total 28 tests has been performed
= Jotal Height :12:0/m — Performance is fully verified

= Full Pressure - 50 bar - Detailed design spec. is finalized
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Integral Test Loop
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|V. Safety System Design Characteristics

i Design
rULERns characteristics
— Supply cooling water during -~ —Collect the coolant from POSRV to
refueling IRWST through sparger
— Supply the water source to - — Removing of Pressurizer Relief
safety injection and . ¢ Tank [PRT]
containment spray systems : ¢ - Reduce operator's burden with
during DBA . © simplified operation mode :
- Removed recirculation mode . - Reduce containment penetrations

because bleeded coolant is
collected in IBWST through HVT
(Hold—-up Volume Tank)

— Supply heat sink during rapid
depressurization of RCS and
feed and bleed operation

— Supply water source for - oa
reactor cavity flooding svstem e N

*
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IV. Safety System Design Characteristics

@ CONTAINMENT BUILDING
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External Cooling of RPY (ERVC) CIV.Safetv System Design Characteristics )

.....................................................................................................................................

water
- Used in Lovisa and AP600 and AP1000
= - Theofanous conducted a structured study on its performance
— Chosen as a key accident management strategy for APR1400

— |f water can be injected to reactor cavity : ERVC
— If not (ed. SBOJ: corium spread to reactor cavity and cooling from IRWST using
gravity head. |

ERVC Concept of APR1400 Containment Bulding

Reactor Coolant System

— Associated system is already
included in APR1400 design. —_—
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Performance of ERVC in APR1400

H P\I I n Su I ati 0 n Reflective Insulation
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. Reactor Pressure Vessel
e

assage way for the water to cool the Nucleate Boiling of

hOt reaCtor VeSSG| QO Water Injected OO
- Natural circulatipn path for the two- oY ®
phase flow and influence CHF o tle
- Streamlined insulation design for C 0l OO
APR1400 is in progress o e
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V. Plant Layout

" Power Block : NI & Tl T =T e
< El HE

2 Units reference

: Reactor Building,

Aux. Building, ‘ s 28
Compound Building —_— | Parallel Sliding Type

Aux. Building

: Turbine Building, _
SwitchGear by e : Quadrant structure




VI. Conclusions

AMES A1 25 7] 2K HEA A

First coercial NPPs of APR1400

Basic Desian of APR1400 [ Shin-Kori 3&4 are in progress ]

laSREEDHinished Commercial Operation
o
1999 2000 2001 2002 2008 2013
|- _Design Optimization process _ i APR+ =3

7 to enhance economicsy ~







	THE DESIGN CHARACTERISTICS OF ��ADVANCED POWER REACTOR 1400
	CONTENTS
	슬라이드 번호 3
	슬라이드 번호 4
	슬라이드 번호 5
	슬라이드 번호 6
	슬라이드 번호 7
	슬라이드 번호 8
	슬라이드 번호 9
	슬라이드 번호 10
	슬라이드 번호 11
	슬라이드 번호 12
	슬라이드 번호 13
	슬라이드 번호 14
	슬라이드 번호 15
	슬라이드 번호 16
	슬라이드 번호 17
	슬라이드 번호 18
	슬라이드 번호 19
	슬라이드 번호 20
	슬라이드 번호 21

