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APR1400 DSWG

* QOrganized in 2012

= Member countries were Finland, Korea, UAE
and USA

Hegenune

= |n Aug. 2015, Finland decided to leave
APR1400 MDEP WG

= Currently Korea, UAE and USA are
reviewing APR1400 Design and sharing
iInformation on the Design Assessment,
related Construction and Commissioning
Issues
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Licensing Status of APR1400 Fleet

*KOREA : One unit in operation, Three units under
construction, Four units under CP review

=sUAE : Two units under construction {
Two units under CP review PO ¢ ’
*USA : Design Certification Review s
/ 5
"~ Shin Hanul 1&2
UAE KOREA? Shin Hanul 3&4
i
\

Barakah 1&2 Shin Kori 3 (&
Barakah 3&4 Shin Kori 4 ﬁ é
Shin Kori&6 <
A
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Licensing of APR1400 in Korea

Plant Reactor CP CP OL OL
" Type applied granted applied granted
_ Shin Kori 3 APR1400 | Mar 2003 | Apr 2008 | Jun 2011 | Oct 2015
< Shin Kori 4 APR1400 " ! ! (2016)

Shin Hanul 1&2 | APR1400 | Sep 2008 | Dec 2011 | Dec 2014 -

Shin Hanul 3&4 | APR1400 | Jan 2016

Multinational Design Evaluati'ﬁ__
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Licensing of APR1400 in UAE

Plant Reactor CP CP OL OL
g Type applied | granted | applied | granted
; Barakah "
Dec July March
: ARREAO | oG 2012 2015 -
1&2
Barakah
Feb
APR1400 - - -
384 2013

# CLA review findings carried over to OLA

Multinational Design Evaltatior
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Licensing status of APR1400 in US

= Design Certification Application received
Sep 30, 2013

Docket was not accepted due to the lack of

Information needed Dec 19, 2013

Design Certification Application resubmitted

Dec 2014
= Design Certification Application accepted
March 2015
= NRC finished Phase 1 review
# 1958 Questions have been raised
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BETTER POLICIES FOR BETTE!

Commissioning Activities of APR1400

KOREA
» ® Commissioning of Shin Kori Unit 3&4

Multinational Design Evaltatioty Progte
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BETTER POLICIES FOR BETTER LIVES

Commissioning Activities of APR1400 in Korea
= Commissioning of Shin Kori Unit 3

Nuclear Energy Agency

=
L)
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Multinational Designi Evaluation

First Reactor Cold Hydro SIT Hot Functional Cable Cable
Concrete Installation Test ILRT Test Replacement Test
O O
Oct 2008 Jul 2010 May 2012 Jul 2012 May 2013 Oct 2014 Mar 2015
LowT & Low P and NOT/NOP
Increased No. of Fuels (241) 2 Times
\/ B Performance
Fuel Loading Post-Core HFT é'r‘i::;l LPPT Ascezz;:irTest Maintenance Ven_'lf::ttlon
(9Days) (21Days) (6Days)  (15Days) (79Days) (34Days) (15Days)
Schedule O {
113 1112 1121 12 3.21 4.2 5.9
Preparation of
Post-Core HFT
(9Days) 015 2016 -
Initial Condition
160 °C,42.2kg/em2
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BETTER POLICIES FOR BETTER LIVES

Nuclear Energy Agency

=
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Commissioning Activities of APR1400 in Korea

=  Shin Kori Unit 3 Power Ascension Tests:

Fontrol Roodn Test

I:::. ."'Il.m Pt CRIMICALTY mm?ﬂ" o TIST ';‘\"lﬂ ';‘\'lﬂ :mvm ——— m‘:’:“
ik O {5 ) ) T T 0 ok 1 {3 15 »
"y mnaz "2 1212 e 12 126 2 12 an 44 59
COMNEROAL OFERA TION.
2015 2016
: November D January February March April May
W 0% 1 L .um.-....r.
™ | 1§ ('16.05.09)
T ! Y
‘ || Postcore HFT || | Initial Critical Powef Asc, Test po
L [15.11.21) (15.12.12) ('14.01.02)
T T o fid H | ! BO% Power 33 F AR
= - - v 16.02 1a)
D
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g-] oot Cypsmbet | [} LA
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() [ P N REAA AL RN LR A R0 RS ERAR AARARERY ARARA TR R0 RRARA AR URR TR RERRRRD ER R TRR | AR EARN |1 1R e AR AR K (] REARRR AR FRRRRARN AR AR A LA RN IRNERRER I RRRRA RN
o . "
A3pea R € ADV : Atmnpheric Drarmp Viabve
E I ©) LOMEP - Loss OF Main Feadwater Pumg
=] PowEr AL - O LOOP : Lows of Offste Power
I-Ij IHI" i T Tl PoscoraWFT T 1T 1T T T M 1 1 T T T 11 Tt Lﬂ.ﬂwh T“-‘ t 111 |, t o'_."s“ . .'I' -' 1t O NOCT - Matural Crculration Cooldown Test
m r4aLes) | || irasanen || [ et eapiod | vl honull o b h o dianbinoalise © PVT : Piping Stwady State & Tramient Test
- I ] F45-443) O RPCS : Reactor Power Cutback System
by Tisfline Yrip Test .,
E 1J Mhgornt, | l L A |__1 ‘ ! frbnadit dingd B © S8V : Stmam Bypass Vabve
E o -8 b o o o Shistdown from Outside
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Commissioning Activities of APR1400 in Korea

= Commissioning Schedule of Shin Kori Unit 4

Fiial letion
chr HFT Loal(‘:ﬁng peraqcfglral‘
O O () ()
15.11 16.3 16.9 173

v" SKN 4 completed its CHT in Nov. 2015
v Cold Functional Tests are on-going

Multinational Design Evaltatiors
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BETTER POLICIES FOR BETTER LIVES

Commissioning Activities of APR1400 in Korea
= Shin Kori Unit 3&4 Inspection Findings & Recd.

Shin Kori Unit 3 (2016.02.24)

d NUCLEAR ENERGY AGENCY
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INSPECTION FINDINGS

RECOMMENDATIONS

TOTAL

CLOSED

OPEN

TOTAL

CLOSED

OPEN

QA INSPECTION

25

22

7

7

STRUCTRAL INSPECTION

25

25

18

18

INSTALLATION INSPECTION

42

42

12

12

COLD FUNCTION TEST INSPECTION

9

9

8

3

COLD HYDRO TEST INSPECTION

1

1

0

0

HOT FUNCTIONAL TEST
INSPECTION

5

5

O |Oo|o|o|o|w

8

3

[« (o] (o] (o] (o] (]

POWER ASCENSION TEST
INSPECTION

1

0

1

0

0

o

SUM

108

104

4

43

43

Shin Kori Unit 4 (2016.02.24)

INSPECTION FINDINGS

RECOMMENDATIONS

TOTAL

CLOSED

OPEN

TOTAL

CLOSED

OPEN

QA INSPECTION

0

0

0

STRUCTRAL INSPECTION

10

10

INSTALLATION INSPECTION

8

8

COLD FUNCTION TEST INSPECTION

COLD HYDRO TEST INSPECTION

HOT FUNCTIONAL TEST
INSPECTION

5
3
0

3
0
0

O |w|INv]|Oo|o|o

o |IN|w|N|O

O |O|r|IN]|O|O

O IN|INM]|O|O|O

POWER ASCENSION TEST
INSPECTION

0

0

o

o

o

o

SUM

26

21
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BETTER POLICIES FOR BETTER

Commissioning Activities of APR1400 in Korea
= Examples of Significant Findings

v During the SIT blowdown test, measured friction coefficient
did not satisfy the acceptance criteria and the safety analysis
assumption. Friction coefficient was re-evaluated by using
precise governing equation and the new value was used as
acceptance criteria for the SIT blowdown test and use in the
LOCA safety analysis calculation.

v" The ripple test of 125 V battery charger was not performed
from no load to full power condition and low current alarm
was set at 5A whereas correct value was 4A.

v" Motor current should not exceed 128A during the safety
injection pump test. Test was done above the current limit
without cease and cause analysis.

Multinational Design Evaluati'@""
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Commissioning Activities of APR1400 in Korea
= Shin Hanul Unit 1&2 Construction Status

v Structral Inspection : Mar 2012 ~
# Finding : 20, Recommendation : 21
v Installation Inspection : Jul 2013 ~

# Finding : 28, Recommendation : 3

v" Unit 1 Cold Functional Test : Apr 2016 (Planed)

Multinational Design Evaluation
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Commissioning Activities of APR1400 in UAE

=
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= View of Barakah Unit 1

Multinational Design Evaluatior
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Commissioning Activities of APR1400 in UAE

= Licensing Loadmap of Barakah NPPs

@) OECD Nuclear Energy Agency LY NEA

Site Preparation Licence

0 Construction
— Licence Units 1 &2

L) . Possession and Use of Nuclear Material
i Construction

‘ 0 "
el Licence Units 3 & 4 Nuclear Material Import Licence [Fission Chamber] *TBD*

New Fuel Handling and
Storage Licence*

Nuclear Fuel

Transportation
Licence*

Nuclear Fuel
Import Licence*
I I I I [ 1

2010 2011 2012 2013 2014 2015 2016 April Oct 2017

Multinational Design Evaltuation
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BETTER POLICIES FOR BETTER LIVES

Multinational Design Evaluati'ﬁ?: |

=
Nuclear Energy Agency AYNEA

Commissioning Activities of APR1400 in UAE

= RAIs of Barakkah NPPs

Status of "Active" RAls

EOpen M Not yet submitted 1 Closed

No. of RAls

200
180
160
140
120
100
80
60
40
20

Status of "Active" RAls by FSAR Chapter

H Open I Closed

TOTAL RAIs : 1353

Updated 02-Mar-16
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Commissioning Activities of APR1400 in UAE

= FANR’s Inspection Program

v Five FANR Resident inspectors on Barakah
v' Eight inspectors on HQ

¢ v During 2015

: « 2 ENEC HQ Inspections

13 Barakah Inspections

« 10 vendor Inspections

v' The plan for 2016
« 1 ENEC HQ Inspections
e« 12 Barakah Inspections
9 vendor Inspections

Multinational Design Evaldatioty
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Commissioning Activities of APR1400 in UAE

@) OECD Nuclear Energy Agency LY NEA

* [nspection Findings

" Year 2010 2011 2012 2013 2014 2015 2016 Total
é Type of Findings
e, e 1 4 14 21 22 24 1 87
Inspections
Notice of
Violations 1 1 1 2 g 5
Non-Cited
© Violations ! > 13 3 0 2
=
= Non-
E Conformances 22 & A 7e € 215
= Issue Of
=
5 Concern 9 1 5 4 1 20
LN
g Unresolved 1 0 5 13 1 17
- Items
E Total Findings 4 10 44 70 65 101 5 299
= Open Status 0 0 0 5 34 92 5 136
C
= Closed Status 4 10 44 65 31 9 0 163
=
=
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Commissioning Activities of APR1400 in UAE

= Examples of Significant Findings

D v The fluid debris loading of SIP performance test was not
representative of postulated fluid condition after a LOCA

O v’ Batteries delivered to site without the calculations being
finalized, vendor battery sizing and short circuit calculations
not consistent with KEPCQO'’s Design/Technical Spec.

v’ Cavitation Venturis in Auxiliary Feedwater System are not
designed for PSI/ISI UT

v’ Safety related welding activity do not comply with heat input
control and documenting the essential variables

Multinational Design Evaluatiﬁ?"'
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Fukushima Follow-up Activities of APR1400 in Korea

= Design Improvement against Earthquake

AUTOMATIC SEISMIC TRIP SYSTEM

SSSSSSSSSSSSS
SSSSSSSSSSSSSSSSS

*E et

Hifajim
-1

Automatic Seismic Trip System Reinforced Seismic Alarm

Multinational Designi Evaluatiotubt
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BETTER POLICIES FOR BETTER LIVES

Fukushima Follow-up Activities of APR1400 in Korea

= Emergency Cooling Water Supply for Severe
Accident

—— Existing Line

——— New Line
----- Temporary Line
: +—4={Ha Monitor

Inside
Fuel Building

Qutside

H Mobile!
b {77 Pump
P '

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

-------------

-
- b7
-------- gt |0
- 4 :
: [
: v
_______ i
-S04 ——y H
| T— =

. . i CST
Fuel Building | (%3 4% ®2) amwr

AAAAAAAAAAAAAAAAA

Fire Truck

NE W —> 4y ua —> Wax D>
HNE 20 RMed : De@ed /SP 28 RUeH : @=8

........

Primary and Secondary System Spent Fuel Pool

Multinational Designi Evaluatiotubt
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FOAK and FPOT of Shin Koril Unit 3&4
= FOAK : 13 Items

v' Reactor Physics tests (Low Temperature, Low Pressue)
v IRWST In-Plant test

v" SIT Blowdown Test

v' POSRYV Test

v' ECSBS Test and etc.

= FPOT : 7 Items

v' Reactor Physics tests (Low Temperature, Low Pressue)
v IRWST In-Plant test

Multinational Designi Evaluationget
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BETTER POLICIES FORBETTERLIWVES  — & 7= 7/ = 7 7727 77" 7 7 " e o  wr ¥ W NUCLEARENERGY AGENCY

Thank you for your attention !

Multinational Design Evalta
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