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From: BRYAN Martin (EXTERNAL AREVA) [Martin.Bryan.ext@areva.com]

Sent: Tuesday, October 19, 2010 8:03 AM

To: Tesfaye, Getachew

Cc: Hearn, Peter; KOWALSKI David (AREVA)

Subject: FW: DRAFT RESPONSES FOR FSAR Chapter 9 Weekly NRC Telecon

Attachments: Blank Bkgrd.gif; DRAFT RESPONSE RAI 351 Q.09.02.05-28.pdf; DRAFT FSAR Changes

RAI 351 Q.09.02.05-23.pdf: DRAFT FSAR Changes RAI 351 Q.09.02.05-25 (Parts 1-3,
8).pdf; DRAFT FSAR Changes RAI 351 Q.09.02.05-28.pdf; DRAFT FSAR Insert RAI 351
Q.09.02.05-25 (Parts 1-3, 8).pdf; DRAFT RESPONSE + FSAR Changes RAI 351
Q.09.02.05-32 (Orig. 2c).pdf; DRAFT RESPONSE RAI 351 Q.09.02.05-23.pdf; DRAFT
RESPONSE RAI 351 Q.09.02.05-25 (Parts 1-3, 8).pdf

Importance: High

Martin (Marty) C. Bryan

U.S. EPR Design Certification Licensing Manager
AREVA NP Inc.

Tel: (434) 832-3016

702 561-3528 cell

Martin.Bryan.ext@areva.com

From: KOWALSKI David (RS/NB)

Sent: Tuesday, October 19, 2010 7:31 AM

To: BRYAN Martin (External RS/NB)

Cc: BALLARD Bob (EP/PE); EDWARDS Harold (EP/PE); BRYANT Chad (EP/PE); HUDDLESTON Stephen (EP/PE);
GARDNER Darrell (RS/NB); SLOAN Sandra (RS/NB); MCINTYRE Brian (RS/NB)

Subject: DRAFT RESPONSES FOR FSAR Chapter 9 Weekly NRC Telecon

Importance: High

Marty:

Please transmit to Getachew Tesfaye the attached partial set of DRAFT responses
to RAT 351 questions. These responses will be discussed at today's (10/19/10)
FSAR Chapter 9 Weekly Telecon/GoToMeeting with the NRC.

Attached are the following DRAFT response(s):

o Response to RAI 351 - Question 09.02.05-23. Response.

o Response to RAI 351 - Question 09.02.05-23. FSAR Changes.

« Response to RAI 351 - Question 09.02.05-25 (Parts 1-3, 8). Response.

o Response to RAT 351 - Question 09.02.05-25 (Parts 1-3, 8). (FSAR Changes have not
changed from previous DRAFT and are also attached.)

o Response to RAT 351 - Question 09.02.05-28. Response.

o Response to RAI 351 - Question 09.02.05-28. FSAR Changes.

» Response to RAT 351 - Question 09.02.05-32. Response & FSAR Changes.
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Note that these DRAFT responses have not been through the final
Licensing review/approval process; nor do they reflect technical editing.

Please call me if you have any questions. Thanks.

David J. Kowalski, P.E.
Principal Engineer
New Plants Regulatory Affairs

AREVA NP Inc.
An AREVA and Siemens company

7207 I1BM Drive, Mail Code CLT-2A
Charlotte, NC 28262

Phone: 704-805-2590

Mobile: 704-293-3346

Fax: 704-805-2675
Email: David.Kowalski@areva.com
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AREVA NP Inc.

Response to Request for Additional Information No. 351, Supplement 2
U.S. EPR Design Certification Application Page 2 of 3

Question 09.02.05-28:
Follow-up to RAI 175, Question 9.2.5-11:

General Design Criteria (GDC) 44 requires systems to transfer heat from structures, systems,
and components important to safety to a ultimate heat sink under accident conditions. Fermi 2,
as part of their design bases, has a nitrogen brake system to prevent overspeed from the design
basis tornado. During a design basis tornado, the brake will engage and disengage a number
of times. Since two groups of fan are provided for each safety related cooling tower and each
cooling tower is divisionally separated, provide justification that a safety related fan braking
system is not required for the design basis tornado.

Based on the staff’s review of the applicant's response to RAI 9.2.5-11 (ID1817/6806) AREVA
#175, Supplement 1, the following were determined as unresolved and needed further
clarification/resolution by the applicant.

The applicant’s response indicated that the specific method to be used to protect the UHS (i.e.,
cooling tower fans) from the effects of tornado will be determined in coordination with the
cooling tower manufacturer later in the design process. In addition to the impact of tornado on
the cooling tower fans, especially differential pressure effects, the impact of differential pressure
effects on other equipment located within the cooling tower structure (e.g., capability to function,
potential to become missile/debris hazard) needs to be addressed as well. Consequently, this
item will remain open pending submittal of the information that was requested and a schedule
for providing this information needs to be established.

Response to Question 09.02.05-28:

As indicated on U.S. EPR FSAR Tier 2, Figure 3.8-101, Essential Service Water Building
Section A-A and Figure 3.8-102, Essential Service Water Building Section B-B, the UHS cooling
tower fans are enclosed within the Essential Service Water Building and protected by a missile
shield above the fans. Figure 3.8-102 shows missile protected air intakes that cause the intake
air to make multiple turns before entering the fill area of the cooling tower. In case of tornado,
these building features and the cooling tower fill and drift eliminators would cause resistance to
high air flow that could affect the fans.

ITAAC Item No. 3.X will be added to Tier 1 Section 2.7.11.3 and Table 2.7.11-3 to confirm that
the UHS cooling tower fans are protected from the effects of tornado including differential
pressure effects, overspeed, and the impact of differential pressure effects on other equipment
located within the cooling tower structure (e.g., capability to function, potential to become
missile/debris hazard). An analysis will be completed by qualified individuals with the results
documented in a report.

U.S. EPR FSAR Tier 2, Section 9.2.5.3.1 will be revised to indicate that the UHS cooling tower
fans are designed to withstand the effects of tornado including differential pressure effects,
overspeed, and the impact of differential pressure effects on other equipment located within the
cooling tower structure (e.g., capability to function, potential to become missile/debris hazard).
The method to be used to protect the UHS fans from overspeed due to tornado effects will be a
brake system or the resistance of the fan gear reducer.



AREVA NP Inc.

Response to Request for Additional Information No. 351, Supplement 2
U.S. EPR Design Certification Application Page 3 of 3

FSAR Impact:

U.S. EPR FSAR Tier 1, Section 2.7.11 and Tier 2, Section 9.2.5.3.1 will be revised as described
in the response and indicated in the attached markup.



86-L'Z 9fed

WHBJU|-- UOISINDY

L JoLL

11106834
200 A3y

T it

OO G

WRGTO SR

1 NOISING

NISYE ¥3MOL ONMCOD

NMOGMol8

AONIQNINI

L

ooy [ -
olovsoe | N
1000 nOoY 1 B |
L e -
nowiwan | 7
@ NSYE NOLKIY NOnneD o ona | < {
wvn owos |, |
! L) s | i
siow
: i ol
| | —_—
OIS
! ! yaoer
oumae
1 NOISING
NISYE ¥3mOL
1 2N1000
L ONITTINE
4 _F-7 - C_—+F+-+ NN
! CorTa CECE- o i \2M0d
o o3 o3
ooy | e | wor | ADNIOMINT -
N TRIVEL WG otonm o aianor
— s
. _ e . ‘
! o 10 m 00 pr—
| oNging ” o om “ s
vawy INILVINTD L L r_aaa.a.._ *a
_ o | s R — S — -<_J
! - gooaino AONIONING YA drciL 0 3#m o0 YN dra
— A o o »o1 0w
| NOISWG i | NOISIAG how
Py Py s O 7 Ck=-n
¥IMOL INM00D ¥IMOL ONMO0D ! " _ _ “
! . oy |
. _ o _ o1 _ _ soon
H e VIO
ey |\ S ‘ | @ 5
| _ _ “ et % ;
| oHrioca
| pOin
N [E—
= oo | NoISING — © 1L Noisig ﬂ LNOSNO L - b NOISING
ot oudor oNgINE Ho0atne aNITIng ONITTING $00010 INIGING
dAnd #S3 Q¥enoaNS Q¥MoAsvS dHnd #S3
640 | 193Yg

juswsbuelly [BUOIOUNY WIYSAS J3JBAN @DIAISG [BJUISST—1-}} L °C 24nbly

1HO0d3Y SISATYNY ALIAVS VNI ¥d3 'S'N

EE



66-LC 9bed

wielU|—€ Uoisiey Lol

ilzoB3d
200 A oo
o S 7 NOSING
NISVE H3MOL HNN0GD
o NHOGHO8
i 4 AONIOUING
o wEx >
7 T
N
oo
o
4And
#s3
+
wome | ]
H N G100 noaw " . _
— > wes 2
-
NEVE RO NGIRoS umoama | €. [
crow vk 3w |, 1
M . 3 m s ) A
— Z NosING 7
NISVA H3HOL oo s ‘
' IN00D come oo
Z oNging
. 7 _1+—4 __F—5 _F+-1 SNV
. i Y- " | e e ey
F + roaor | wooow | zocov | AONIOWIND -
” | i oy i
ot 11 0 3 5
- SNIQING | Rt f | wowa
A Simes [ | oo s
i _ wos Lo b e a—
- 1 AON30H3N3 VR R e v
_ _ o om 0 5@
Z NOISING 1 Z Noising aw
P T | T30 wawe -0 _ < F--n
WAMOL INNO0D HIMOL ONM00D ! = “ _ *
i i e | l !
: o | _ | =
ANV4 NZ AN N2 nwn t i — “MTI..II
e ——— 7 A ] ! :
: . | ainoea
| varoims
| I <
ore obie ¢ Noiswg vawy | ¢ Noiswa = TNOSNO - ypuy - 2 NOSIG
. SNIGING - 40010 oNgINg oMTie | ygoamo | ONGUNE
' dnnd Ms3 OYVIO3NS Q¥YNO3IVS dHNd MS3
6 30 T 399Yyg

juawabueliy jeuojound wWaysAg 1aJepp 3dIMIBS |ejuass3—i-L 1L g ainbiy

LH0dA SISATYNY ALIHVS TYNIH W43 S'N

o3



001-L'Z 9bd

WydU—g UOISINSY

LaoiL

11£0683d TRGGAG
Z00 A3Y
R S £ NOISWG
NISYE ¥ZHOL INMI0D
NAOOHOTE
55D — AONIOYINZ
| | N
T s
S o
— e F® @
_ H
Jocov
0LOVSOL
T M 471000 noou /v
—> m )
NSVH NOLWAGH NORNO omevg <.
ALV THTS N
i e
s
v e
| —
DTS- US
! oo
- oee3dar |
£ NOISING
NISYE ¥3HOL
| N0
£ aNgne
(G - - - = - ONILVAINGD
“ HLVK IO J o 30 om A VR AL J YIMOD
: o 0@ 1 1 »on o 1
ooy | ooy | zooov | RONFOWINT -
H T TRy ., osonar oo oanas
— 4 — _ @ —
‘ , o e ‘
o i o 701 21 —
£ oNgTNg Y w | o
- SNUYNINIO L L et o1
H 000 ¥Hod -1 S -__1
H AONIOUINI o ar o o o0 v i
7 w1 omd w01 002
CNOSNG 1 £ NOSIG L
i z T L T3 7 ﬂ J_
¥IMOL ONTI00D | ¥3HOL ONFI00D ! | _ _
. H s | M N
| v | 1] &=
N OTUBAE
i | : _ 1%l 2
N UIINHIT - -
l i _ | Vo mi
| owoce
| uaren
T Lol
oo T £ oSG £ NOISWG - 1 £ nosing
ocgar orte Vi s vawy
soonno onigTng ONTWE | yoogio | ONEING
QYYNIOIVS CYYNOIVS dnnd Ms3
6 30 g Jo3Ysg

jJuaweburily [euonound waysAg J9)ep) 201138 [BJUSSST—-| | 2Z 2nbi4

1H0dIY SISATYNY ALIAVS TYNIL ¥d3 'S'N

EE



101-LZ abed wiysiup—g uoisinay] LJaLL

Liyos3d
200 AT¥ "AGHT S ¥ NOISWO
NISVE U3MOL ON0OD

siow
abroc

¥ NOISWQ
@ w3hor = |
281000 o
! w
+ oNdIne SONTH
NUVENED oS
. w304 @om
* ‘ Rt _ {
_ 7 “ i i m;
GRAINI 243
aNUvENZD
: _ JV S g e — i e a—
. N3 = 3
_ . BYELE] ik dres Yo m o 9@
¥ NOSWA ;¥ NOISIG o @ _N
[4R1:5] | T30 ertaoc ‘ ﬂnnT uw
YINOL ONIOGO | HIHOL ONI00D ! | _ _
i avwds | H .
o
.[Erlglkl»ul_ T | A T
Mf 1 A - w
— _ O | e o %
_ =]
_ DONYINGD
i B G|
Looge ¥ NOISWO - + NaiSING = YNOSNT -y - Y Jm_w_ﬁo
o araee oNKTIng ooaLno oNIna oNdTng 4000110 _ o
diind MsS3 OUVNE3NS QUYNILIVS dnnd MS3
6 Jo v 399ys

juawsbuely jeuonouny waysAg Jajep) 20I1AI8G |BRUasSsSI—|-1)°L'Z ainbig

H3

1H0d3Y SISATYNY ALIAVS TYNIH ¥d3 "SN



€01-LZ abed

Wyuejup—¢ UoISINaY

18

1110034
700 A3Y

- B8

o

L NOISWG
Nisve
MINOL ONNODD

' SIYAAR HINOL CRNOCS
_ olow —

— _ NAV AN % H n

Pyt
~ )y _ =
1 NOISIAIQ | Noisina 1 L NOISWG N
_ TN A | TE ONKTING dNnd MS3 _ VaHv ¥ooauno
HIMOL ONNODD ;  ¥3MOL ONFI00D

Bl
LU

630 9393Yy§
juswabuely [euogound wajskg J9)epp 991A1aG [eljuassI—L-11 LT a1nbid

1043 SISATYNY ALIHYS TVUNId Hd3 'S'n

EE



01-L'C 9bed

WUSII[—E UOISINDY

LaolL

1120034
200 A3¥
o
e |
T

AT SHTT

A _ |
NMOOHOND _ NISVE NOUNALTY
Nomnco
1 N 20V
_ ‘ . e 4
1 T NOISNG . ‘— 1
NISYB A14dnS drawey oI
¥3MOL SNNOOD ST JURIUS-S
il
4 o
7 _ SSYAAD HIKOL THIIOD
1 T o —
7 ‘ _ A2 .
1 i ol ~
_/_\ NN ~E H
Py _ —
Z NOISIAIO ; Z NOIsiAlg Z NOISING
z T3 L3O NN dMNd M3 _ YA ¥000LN0
! ¥3MOL ONMOOD §  ¥3mMOL ONIMo09
oo oo
oras e
630 L199ys

Juawabuerlly [BUOHIUN WISAS JIJBAN 9DIAISG [BUASST—|-L 1L Z anbi4

LHOdIY SISATYNY ALIAVS TYNIH ¥d3 SN

EE



50L-L'2 efed

WBjul—¢ uoisinay

LBty

11£003d
200 AW

=1

=

oy

£ NOISWIo
Nisve
HIMOL SNNOOD

sl
T@ |

‘SSYAIE 100k oNoeS

L

amoc f®

€ Noiswa 7 € NOISWa
T TR L T30
H3MOL ONNOOD ;  ¥3MOL SNMACH

|
|
|
|
|
|
l
|
,
_
|
|
|

|
|
|
|
|
|
|
|
|
|
|
|

§

£ NOISING
SNIOUNG dRNd MSA _ VAUV ¥000LNO

640 8 1294ys

juswabueny Jeuogouny wiaysg 193epp 901A18S [BJUBSST—L-L} LT 24nbig

1HOd3Y SISATYNY ALTHAVS TVUNIH ¥d3 'S

H3



901-LC ®bed

WUBU—E UOISINGY

[

T PEN

1i¥003d

Z00 A3¥

=
-
==
o

¥ NOISiAg
NISY8
¥3M0L ONMOOD

a3 ST

=Le
[

K405 A 9010
A3 LIS~ S

'SSY4ia WML NS

¥ NOISING + NOISING
T LT3
! 43MOL ONMOOD | ¥3MOL ONMOOD
i
2008y 100NY
ovmon ormate

I

¥ NOISING
ONICING diind MS3

|
|
ﬁ m
|

640 6 1994g

Y

YAy ¥00aiNo

juswabuely jeuonoung wWasAg JISJBAL 90IAISG |BRUBSST—L-L L L 3Inbiy

LHO0dIA SISATYNY AL3JVS TTYNIL dd3 '$'N

g3



00z-6'¢ obed WLS—E UOISIASY z 81l
UOTIR[OS]
AT 1d 159, To1B M\
© 13 o) d g ¢ O ad dnoyeN SHN | €T0VVOyQAdOE
doﬁﬂoﬂ
AT 1d 159, 1918\
© | o) d q ¢ O aq dnayey SHN | €20VV0Edddos
UOTIEOS]
AT 1d 159[, T9Te M\
© Nic| o) d q € O ag dnaseN SHN | €20VV0TAAJOE
TOne[os]
AT 1d 1S9 ], 11BN
ko) K| D d q € O aq dnoyeN SHN | €20VVOIQAdOE
o) I 9) v D ¢ VS MO | A99YD umopmorg | 907V VOraddos
© L D A ) ¢ VS D | }09YD umOpMolg | 90TV V0EdAdOE
ko) | D v ) € VS MO | oeyD wmopmorg | 90TVV0TAAdO0E
ko) L o) v D ¢ VS D |9y umopmolg | 90ZTVVOIdIdoE
}29YD
e} ic| 9) v ) ¢ VS D | e dnoyelN | 0TCVVOFAAJOE
Tonre[os]
AZ 1d 1a1e /) dnoseIN
© 1a o) v q ¢ O ag AousBrewry 120V VOFaados
AT 1d Uome[os]
© L o) v | ¢ O A9 | emep dnoyelN | 6T0VVOFAIJ0E
AT 1d UONE[OS]
© | o) v q € O ad ssedAg 19m0], | TTI0VV0OFQAdOE
SusWWoy |gAouanbalg |, opaiinbay | ,uoiisod | goAIssed ghobejes | sse|g | clojenoy Z2dAL | uonoaung aAjep JequinN
3s8L 1s8) fjojes | JoAndYy | 9poD | 3poD | OAleA | anjep |  juonduaseq uoljeolIuUBP|
WO JNSV | INSY anjep

(26 40 g8 193ySg)

syuawalinbay weiboid Buipsa] aAje A 92IAIBSU—Z-9°6°C 2lqeL

L¥0d3Y SISATVNV AL3dVS TVNIH dd3 "SN




1-2'6 9bed WLRJU—E UOISINSY ZzJeLL

Zii083d
Z00 A fanLe
NISVH H3IM0L ONM0OD
o o | o ]
HEE L
e e
o
0183408
dWnd NROGMOTIE ADNEDYIANT
Ms3
QUK 5¥ O =g
MM “y DNV € °Z SNVIL JO JAUYDOSTUDY St NAOHS | NMHL L
72loN
00w
Bl
uﬁn.\ﬁ.@
o
e i /
YD
w0 N\‘ o i
il
o ; =o{ toaad_ @G>
® WAOPOX SHEIQ
& ‘G TAOHZRYE SIUEEU
N L @'
r 1 1o00v aiow
| N 1 owwsee 0383405
| > ] > 1004d
© 1T =
AN 1 v oo O ) NBOAMOTE
= é
vl £C-90°20°60 Tgt ITYd
oo
11308
et
denig
@) A
_ sanes
o
@ “ b & 5
: ®
HrLE 1zn aonte
¥ 40 | 199Us

weabeiq uogeuswnisy| @ buidid wWoysAg JoJRAN 99IAISS [BRUSSST—}-1 2 6 84nbly

=

103 SISATVYNY ALIAVS TYNIH ¥d3 'S'N



91-7'6 abed

WUBU|—E UOISINGY

zHlL

TIE083d
200 A3Y
svo | oo
v
s | aemo
o = | e
T E E)
E=) 3 3
F=) 3 E3

N SV SNOUD
KUK % GNY € °Z SNMIL 10 TAIVIISTAER 51 HAORS | N1l "t
T

£€Z-50°20°6

SH=HAVEH

AVHdS F13713d

I u0odig - 170
1 NSO “BUS GE SHNCR KKK TINES MIGSS] - TNIE
 HOSAC SNING avid 101 THRHOS MBS - SONIS

FISIS 21000 NOUYIVGHRN M3 TIN0S MBS -
PSS M 1P TIN5 0SS - T

weabeiqg uonejuswniysu] R Buidid WoysAg 1a)ep) 991AI9S [enuass3—i-1°2'6 84nbig

8aNIE
NISv8
Y3MOL ONTO0D

‘SSVAAR MINGL SNTI00D

v
omns

Biow

ORI

TSI ONrg

() i ]

L T30

Y3MOL ONDOD H3MOL ONO0D

ooy
ety

N

v jo ¢ 199us

aonig

LUOdIA SISATYNY ALIAVS TTYNID ¥d3 "S'N

5



EPR

U.S. EPR FINAL SAFETY ANALYSIS REPORT

RAI 351 09.02.05-23

TO SITE SPECIFIC COMMON
RETENTION BASIN

Figure 9.2.1-1—Essential Service Water System Piping & Instrumentation Diagram

Sheet 4 of 4
30008 | Uzt | 340
I I KA~ COUPONENT COCUNG WATER SYSTEM SuPPLY TRAN
X R a0 o 0 s ST
Fo S et
B | |
>—I sopesso o v

SERUCE WATER PP
BULDNG CO0LER

—

S DRAN.
-

13

sopess0
00

= ae Arase
sopess0
w0

COOLING TOWER BASII

34URB

e IO

REV 00
PEB0ATZ

Next File

Tier 2

Revision 3—Interim

Page 9.2-17



U.S. EPR FINAL SAFETY ANALYSIS REPORT

9.2.5

9.2.56.1

Ultimate Heat Sink

The function of the ultimate heat sink (UHS) is to dissipate heat rejected from the
essential service water system (ESWS) during normal operations and post accident
shutdown conditions. System interface heat loads are listed on Table 9.2.5-1. The
UHS for the U.S. EPR is sized to provide adequate cooling capacity as required by RG
1.27.

Design Basis

UHS structures, systems and components which provide cooling for safety-related
equipment are designed to withstand the effects of natural phenomena such as
earthquakes, tornadoes, hurricanes, floods, and external missiles without loss of
capability to perform their safety-related functions (GDC 2). Structures housing the

system as well as the system components are capable of Wxthstandmg the effects of
earthquakes. The seismic design of this system meets the guidance of RG 1.29
(Position C.1 for the safety-related portion, and Position C.2 for the non-safety-related
portion). Refer to Section 3.2 for quality group classifications.

The UHS is designed to accommodate the effects of, and to be compatible with, the
environmental conditions associated with normal operation, maintenance, testing, and
postulated accidents. These shall be appropriately protected against dynamic effects,
including the effects of missiles, pipe whipping, and discharging fluids, that may result
from equipment failures and from external events (GDC 4).

The UHS does not share structures, systems or components important to safety with
other nuclear power plant units unless it has been shown that such sharing does not
significantly impair the ability to perform their safety-related functions; including, the
event of an accident in one unit, an orderly shutdown and cooldown of the remaining
units (GDC 5).

The UHS functions to provide heat removal from the ESWS during normal operation
and accident conditions, and transfers that energy to the environment (GDC 44).

The UHS is designed to permit appropriate periodic inspection of important
components necessary to maintain the integrity and capability of the system (GDC 45).

The UHS is designed to permit operational functional testing of safety-related
components to ensure system operability (GDC 46).

The UHS operates in conjunction with the ESWS and component cooling water
system (CCWS) and other reactor auxiliary components to provide a means to cool the
reactor core and reactor coolant system (RCS) to achieve a safe shutdown.

Tier 2

Revision 3—Interim Page 9.2-87




U.S. EPR FINAL SAFETY ANALYSIS REPORT

9.2.6.2

9.2.56.3

9.2.5.31

The UHS operates for a nominal 30 days following a loss of coolant accident (LOCA)
without requiring any makeup water to the source or demonstrates that replenishment
or use of an alternate or additional water supply can be effected to ensure continuous
capability of the sink to perform its safety-related functions.

System Description

The UHS consists of four separate, redundant, safety-related divisions. Also included
is one dedicated non-safety-related division which is located in division 4. Each
safety-related UHS division consists of one mechanical draft cooling tower with two
fans, piping, valves, controls and instrumentation. System design parameters are listed
on Table 9.2.5-2. The system is shown in Figure 9.2.5-1—Ultimate Heat Sink Piping
and Instrumentation Diagram.

A COL applicaﬁt that references the U.S. EPR design certification will proﬁ&é site-
specific information for the UHS support systems such as makeup water, blowdown
and chemical treatment (to control biofouling).

A COL applicant that references the U.S. EPR design certification will provide a
description of materials that will be used for the UHS at their site location, including
the basis for determining that the materials being used are appropriate for the site
location and for the fluid properties that apply.

The UHS contains isolation valves at the cooling towers to isolate the safety related
portions of the system from the non-safety-related basin support systems provided by
the COL applicant. The site-specific UHS systems are shown in

Figure 9.2.5-2—[[Conceptual Site-Specific UHS Systems]].

Component Description
Mechanical Draft Cooling Towers

The cooling towers are rectangular mechanical-induced draft-type towers. Each
tower consists of two cells in a back-to-back arrangement. The two cells of the cooling
tower in a particular division share a single cooling tower basin and each cell is capable
of transferring fifty percent of the design basis heat loads for one division from the
ESWS to the environment under worst-case ambient conditions. The division four
cooling tower shares use with the dedicated ESW train and can transfer severe
accident (SA) heat loads to the environment under worst-case ambient conditions.

The cooling tower fill design and arrangement maximize contact time between water
droplets and air inside the tower. The tower fill spacing is chosen to minimize the
buildup of biofilm and provide for ease of cleaning, maintenance, and inspection.
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9.2.5.3.2

9.2.5.3.3

UHS cooling tower fill is constructed of ceramic tile, supported on reinforced concrete
beams. Spray piping and nozzles are fabricated of corrosion resistant materials (e.g.,
stainless steel, bronze). UHS cooling tower internals are seismically designed and
supported to withstand a safe shutdown earthquake (SSE). Passive failures of the
cooling tower spray or fill systems are considered extremely unlikely due to their
materials of construction, supporting systems and Seismic Category I design.

To prevent the entrainment of debris from the UHS cooling tower, each cell of the
UHS cooling tower includes a debris screen located between the cooling tower
internals and the ESW pump.

To account for potential interference effects of the cooling towers, an inlet wet bulb
correction factor is used. As part of addressing Item 2.0-1 of Table 1.8-2, the COL

applicant that references the U.S. EPR design certification will evaluate their site- —- -

specific conditions of orientation (with respect to wind direction), location, wind
velocity, and direction to determine a wet bulb correction factor to account for
interference effects.

To account for potential recirculation effects of the cooling towers, an inlet wet bulb
correction factor is used. As part of addressing Item 2.0-1 of Table 1.8-2, the COL
applicant that references the U.S. EPR design certification will evaluate their site-
specific location to determine a wet bulb correlation factor to account for recirculation
effects.

Each cooling tower basin is sized to provide for a minimum 72-hour supply of cooling
water to the associated ESW division under design basis accident (DBA) conditions
assuming loss of normal makeup water capability.

Piping, Valves, and Fittings

System materials are selected that are suitable to the site location, UHS fluid properties
and site installation. System materials that come into contact with one another are
chosen to minimize galvanic corrosion. All safety-related piping, valves, and fittings
are in accordance with ASME Code Section III, Class 3 (Reference 1).

Inservice testing of valves will be performed as described in Section 3.9.6.3. Leakage
rates for boundary isolation valves that require testing are based on ASME OM Code,
Subsection ISTC (Reference 2).

Cooling Tower Basin

The 72-hour basin water volume is the minimum water volume that must be present
in a basin to accommodate system water inventory losses experienced in the basin due
to ultimate heat sink (UHS) tower operation under the worst case environmental
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9.2.5.4

conditions, and with the highest essential service water (ESW) heat load for a 72-hour
period, without incurring pump damage during operation.

UHS tower blowdown is automatically secured during the initial 72-hour post-
accident period through system instrumentation and control design features, so the
only significant system water inventory losses are due to evaporation, tower drift, and
valve seat leakage and seepage.

Meteorological conditions resulting in the maximum evaporative and drift loss of
water for the UHS over a 72-hour period are presented in Table 9.2.5-3—Design
Values for Maximum Evaporation and Drift Loss of Water from the UHS.

Meteorological conditions for the U.S. EPR that result in minimum cooling tower

___cooling that are the worst combination of controlling parameters (wet bulb and dry

bulb), including diurnal variations for the first 24 hours of a DBA LOCA, are presented
in Table 9.2.5-4 and do not result in a maximum ESWS supply temperature from the
UHS basin exceeding 95°F.

System Operation

The safety related ESWS pumps cooling water from the cooling tower basin to supply
ESWS loads and back to the mechanical draft cooling tower. The four safety-related
divisions of the UHS are powered by Class 1E electrical buses and are emergency
powered by the emergency diesel generators (EDG).

The non-safety-related dedicated ESWS pumps cooling water from the division four
cooling tower basin to the dedicated system heat load and back to the division four
mechanical draft cooling tower during SA and beyond DBAs.

The cooling tower fans are driven with multi-speed drives that are capable of fan
operation in the reverse direction. Comnsistent with vendor recommendations, the fan
may be operated in the reverse direction for short periods to minimize ice buildup at
the air inlets. Cooling tower fans operating in the reverse direction during normal
operation are considered operable at the onset of a design basis accident (DBA). Upon
receipt of a safety injection (SI) signal, any fans operating in the reverse direction are
secured and brought to a complete stop before re-energizing to operate at full speed in
the forward direction. Upon receipt of an SI signal, fans in the operating and standby
trains are automatically set to full fan speed to dissipate the maximum heat load to the
environment. The cooling tower bypass piping provides a means for diverting ESW
return flow directly to the tower basin under low load/low ambient temperature
conditions to maintain ESW cold water temperature within established limits and to
protect against freezing.
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9.2.5.6

at least 72 hours of water inventory for the DBA, in combination with the worst
ambient evaporation conditions, the UHS emergency makeup is not required to start
until after 72 hours. At that point, the makeup requirements are diminished. The
minimum makeup supply rate is based on the maximum evaporation rate over a 72
hour period post-DBA and considers such losses as drift, seepage and valve seat

leakage.

COL applicants that reference the U.S. EPR will verify that the makeup water supply is
sufficient for the ambient conditions corresponding to their plant location. Refer to
Table 1.8-2, Item number 2.3-10.

|nspectiof1 and Testing Requirements

Prior to initial plant startup, a comprehensive preoperational test is performed to

9,2.5.7

8.2.6.71

9.2.5.7.2

demonstrate the ability of the ESWS and UHS to supply cooling water as designed
under normal and emergency conditions. The UHS is tested as described in Chapter
14.2, Test # 49,

The installation and design of the UHS provides accessibility for the performance of
periodic inservice inspection and testing. Periodic inspection and testing of safety-
related equipment verifies its structural and leaktight integrity and its availability and
ability to fulfill its functions. Inservice inspection and testing requirements are in
accordance with Section XI of the ASME BPV Code and the ASME OM Code.

Section 3.9 and Section 6.6 outline the inservice testing and inspection requirements.
Refer to Section 16.0, Surveillance Requirements (SR) 3.7.19 for surveillance
requirements that verify continued operability of the UHS.

Instrumentation Applications

Instrumentation is provided in order to control, monitor and maintain the safety-
related functions of the UHS. Indications of the process variables measured by the
instrumentation are provided to the operator in the main control room.

System Monitoring

e Cooling tower basin water level.

e Cooling tower water temperature.
System Alarms

o Cooling tower water temperature low.
e Cooling tower basin water level low.

e Cooling tower basin water level high.
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RAI 351 Q 09.02.05-23, Markup Inserts

Insert 1 (U.S. EPR FSAR Tier 2, Section 9.2.5)

Essential service water system (ESWS) and dedicated essential service water system components
including some UHS valves and some UHS instrumentation are addressed in Section 9.2.1.

Insert 2 (U.S. EPR FSAR Tier 2, Section 9.2.5.2)

Also parts of the blowdown system, emergency blowdown system and dedicated essential service
water system are shown in Figure 9.2.1-1.

Insert 3 (U.S. EPR FSAR Tier 2, Section 9.2.5.3.2)

UHS valve functions are addressed in Section 9.2.1.3.5.

Insert 4 (FSAR Tier 2 Section 9.2.5.4)

The nominal HP of each UHS fan is 250 as indicated in Table 8.3-4 Division 1
Emergency Diesel Generator Nominal Loads, Table 8.3-5 Division 2 Emergency
Diesel Generator Nominal Loads, Table 8.3-6 Division 3 Emergency Diesel
Generator Nominal Loads, and Table 8.3-7 Division 4 Emergency Diesel Generator
Nominal Loads. The ESWS flowrate into the UHS cooling tower is indicated in
Table 9.2.5-2. The ESWS flowrate out of the UHS cooling tower basin is indicated as
the “normal flowrate of each ESW pump” in Table 9.2.1-1.

Insert 5 (FSAR Tier 2 Section 9.2.5.4)

The bypass has the capability of diverting the full flow to the basin by paired operation of the
bypass valve and return header valve.

Insert 6 (U.S. EPR FSAR Tier 2, Section 9.2.5.7)

UHS fan status and controls including fan speed selection (low speed, high speed, etc.) and
forward or reverse direction are provided to the control room operator.

UHS valve positions are addressed in Section 9.2.1.7.
UHS basin level sensors and temperature sensors are shown on Figure 9.2.1-1, Sheet 1.
UHS basin level alarm summary is addressed in Table 9.2.1-3.
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EPR

Figure 9.2.5-1—Ultimate Heat Sink Piping and Instrumentation Diagram
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3.11 Deleted.

3.12 ESWS piping shown as ASME Code Section 11T on Figure 2.7.11-1 is designed in
accordance with ASME Code Section III requirements.

3.13 ESWS piping shown as ASME Code Section [11 on Figure 2.7.11-1 is installed in
accordance with an ASME Code Section 111 Design Report.

-3.14 Pressure boundaty welds in ESWS pipir_lg shown as ASME Code Section III on Figure
2.7.11-1 are in accordance with ASME Code Section I1I.

3.15 ESWS piping shown as ASME Code Section III on Figure 2.7.11-1 retains pressure
boundary integrity at design pressure.

3.16 ESWS_piping shown as ASME Code Section IlLon Figure 2.7.11-1 is installed and

e — inspected in accordance with ASME-Code Section I1I requirements. - e

3.17 Components listed in Table 2.7.11-1 as ASME Code Section I1I are installed in

accordance with ASME Code Section IIT requirements.
lInsert 1 |

4.0 1&C Design Features, Displays and Controls

4.1 Displays listed in Table 2.7.11-2— Essential Service Water System Equipment 1&C and
Electrical Design are retrievable in the main control room (MCR) and the remote
shutdown station (RSS) as listed in Table 2.7.11-2.

4.2 The ESWS equipment controls are provided in the MCR and the RSS as listed in T able
2.7.11-2.

4.3 Equipment listed as being controlled by a priority and actuator control system (PACS)
module in Table 2.7.11-2 responds to the state requested by a test signal.

4.4 If one ESWS pump (30PEB10/20/30/40 AP0O1) fails during normal operation, a
switchover to the other ESWS train is carried out automaticalty for the entire cooling
train and is initiated by the CCWS Switchover sequence.

4.5 A spurious closure of the ESWS i)ump discharge valve (30PEB10/20/30/40 AA005)
results in a switchover to the other ESWS train automatically for the entire cooling train
and is initiated by the CCWS Switchover sequence.

4.6 Deleted.

47 Deleted.

5.0 Electrical Power Design Features

5.1 The components designated as Class 1E in Table 2.7.11-2 are powered from the Class 1E
division as listed in Table 2.7.11-2 in a normal or alternate feed condition.

52 Valves listed in Table 2.7.11-2 fail as-is on loss of power.

53 Deleted.
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Table 2.7.11-3—Essential Service Water System ITAAC

{8 Shests)
Commitment Wording ]nspe;:;;:lr;z,e':ests, Acceptance Criteria'

3.14 | Pressure boundaty welds in | Inspections of pressure ASME Code Section III Data
ESWS piping shown as boundary welds verify that Reports exist and conclude
ASME Code Section Ill on | welding is performed in that pressure boundary
Figure 2.7.11-1 are in accordance with ASME Code welding for ESWS piping
accordance with ASME Code | Section [If requirements, shown as ASME Code Section
Section I1I. 111 on Figure 2.7.11-1 has

been performed in accordance

with ASME Code Section 111,

3.15°| ESWS piping shown-as~~ = ~["Hydrostatic tests will be " "For ESWS piping shown as
ASME Code Section III on performed on the as-built ASME Code Section 111 on
Figure 2.7.11-1 retains system. Figure 2,7.11-1, ASME Code
pressure boundary integrity Section I1I Data Reports exist
at design pressure. and conclude that hydrostatic

test results comply with

ASME Code Section III

requirements.

3.16 | ESWS piping shown as An inspection of the as-built For ESWS piping shown as
ASME Code Section 111 on piping will be performed. ASME Code Section IIf on
Figure 2.7.11-1 is installed Figure 2.7.11-1, N-5 Data
and inspected in accordance Reports exist and conclude
with ASME Code Section Il that installation and inspection
requirements. are in accordance with ASME

_ Code Section I11 requirements.

3.17 | Components listed in Table An ingpection of ASME Code ASME Code Section 111 N-5
2.7.11-1 as ASME Code Data Reports will be performed. | Data Reports exist and
Section III are installed in conclude that components
accordance with ASME Code listed as ASME Code Section
Section T requirements. Ul in Table 2.7.11-1 have

been installed in accordance

with ASME Code Section 111

requirements.

A1 Displays exist or can be Tests will be performed for the | a. The displays listed in Table
retrieved in the MCR and the | retrievability of the displays in 2.7.11-2 as being retrieved
RSS ag identified in Table the MCR or the RSS as listed in in the MCR can be
2.7.11-2. Table 2.7.11-2. retrieved in the MCR.

b. The displays listed in Table
2.7.11-2 as being retrieved
in the RSS can be retrieved

> in the RSS.
Revised IAW RAI 351, Q 09.02.05-28
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.

UHS cooling tower fill is constructed of ceramic tile, supported on reinforced concrete
beams. Spray piping and nozzles are fabricated of corrosion resistant materials (e.g.,
stainless steel, bronze). UHS cooling tower internals are seistnically designed and
supported to withstand a safe shutdown earthquake (SSE), Passive failures of the
cooling tower spray or fill systems are considered extremely unlikely due to their
materials of construction, supporting systems and Seismic Category 1 design.‘

To preveﬁt the entrainment of debris from the UHS cooling tower, each cell of the
UHS cooling tower includes a debris screen located between the cooling tower
internals and the ESW pump.

To account for potential interference effects of the cooling towers, an inlet wet bulb
correction factor is used. As part of addressing Ttem 2.0-1 of Table 1.8-2, the COL

= -—— applicant that references the U.S. EPR-design certification will evaluate their site- -

9.2.5.3.2

9.2.5.3.3

specific conditions of orientation (with respect to wind direction), location, wind
velocity, and direction to determine a wet bulb correction factor to account for
interference effects.

To account for potential recirculation effects of the cooling towers, an inlet wet bulb
correction factor is used. As part of addressing Item 2.0-1 of Table 1.8-2, the COL
applicant that references the U.S. EPR design certification will evaluate their site-
specific location to determine a wet bulb correlation factor to account for recirculation
effects,

Fach cooling tower basin is sized to provide for a minimum 72-hour supply of cocling
water to the associated ESW division under design basis accident (DBA) conditions
assuming loss of normal makeup water capability.

Piping, Valves, and Fittings

System materials are selected that are suitable to the site location, UHS fluid properties
and site installation. System materials that come into contact with one another are
chosen to minimize galvanic corrosion. All safety-related piping, valves, and fittings
are in accordance with ASME Code Section III, Class 3 (Reference 1).

Inservice testing of valves will be performed as described in Section 3.9.6.3. Leakage
rates for boundary isolation valves that require testing are based on ASME OM Code,
Subsection ISTC (Reference 2).

Cooling Tower Basin

The 72-hour basin water volume is the minimum water volume that must be present
in a basin to accommodate system water inventory losses experienced in the basin due
to ultimate heat sink (UHS) tower operation under the worst case environmental

Revised IAW RAI 351, Q 09.02.05-28
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RAI 351 Question 09.02.05-28 Inserts

U.S. EPR FSAR Tier 1, Section 2.7.11:
INSERT 1

3.X

The UHS fans are able to eapable-of withstandine the effects of tornado including differential

pressure effects, overspeed, and the impact of differential pressure effects on other equipment

located within the cooling tower structure (e.g., capability to function, potential to become

missile/debris hazard).

U.S. EPR FSAR Tier 1, Table 2.7.11-3:

INSERT 2
31X The UHS fans are able to capable | a. Analyses will be a. A report exists and
ef-withstanding the effects of performed to demonstrate | concludes that the UHS fans
tornado including differential that the UHS fans are able | are able to eapable-of
pressure effects, overspeed, and toeapable-of withstandins | withstanding the effects of
the impact of differential pressure the effects of tornado tornado including differential
effects on other equipment located | including differential pressure effects, overspeed
within the cooling tower structure pressure effects, and the impact of differential
(e.g., capability to function, overspeed, and the impact | pressure effects on other
potential to become missile/debris | of differential pressure equipment located within the
hazard). effects on other cooling tower structure (e.g.,
equipment located within | capability to function,
the cooling tower potential to become
structure (e.g., capability missile/debris hazard).
to function, potential to Methods-to-beusedtoprotect
become missile/debris the-UHS fanswill be
hazard). identified-and-deseribedin-the
report
b. Inspections will be b. Inspection reports exist and
performed of the UHS conclude that the UHS fans
fans and other equipment | and other equipment located
located within the cooling | within the cooling tower
tower structure to verify structure are installed as
that the components are specified on the construction
installed as specified on drawings and deviations have
the construction drawings | been reconciled to the tornado
and deviations have been | analysis report.
reconciled to the tornado
analysis report.
U.S. EPR FSAR Tier 2, Section 9.2.5.3.1:
INSERT 3

The UHS fans are designed to withstandine the effects of tornado including differential pressure effects,

overspeed, and the impact of differential pressure effects on other equipment located within the cooling

tower structure (e.g., capability to function, potential to become missile/debris hazard). The method to be

used to protect the UHS fans from overspeed due to tornado effects will be a brake system or the

resistance of the fan gear reducer.




RAI 351, Q 09.02.05-25, Insert _, FSAR Table 3.10-1

UHS Cooling Tower Fan 30PED10ANO001 31URB03001 | M M ES SI S SI C/NM Y(5)
UHS Cooling Tower Fan 30PED10AN002 31URB03002 | M M ES SI S SI C/NM Y(5)
UHS Cooling Tower Fan 30PED20ANO001 32URB03001 | M M ES SI S SI C/NM Y(5)
UHS Cooling Tower Fan 30PED20AN002 32URB03002 | M M ES SI S SI C/NM Y(5)
UHS Cooling Tower Fan 30PED30ANO001 33URB03001 | M M ES SI S SI C/NM Y(5)
UHS Cooling Tower Fan 30PED30AN002 33URB03002 | M M ES SI S SI C/NM Y(5)
UHS Cooling Tower Fan 30PED40ANO001 34URB03001 | M M ES SI S SI C/NM Y(5)
UHS Cooling Tower Fan 30PED40AN002 34URB03002 | M M ES SI S SI C/NM Y(5)




AREVA NP Inc.

Response to Request for Additional Information No. 351
U.S. EPR Design Certification Application Page 2 of 5

Question 09.02.05-32:
Follow-up to RAI 176, Question 14.2.94:

Final Safety Analysis Report (FSAR) Tier 2 Section 14.2.12.5.8 describes initial test for the UHS
(Test #049). The NRC staff identified the following issues with test abstract #049:

1. Section 14.2.12.5.8.4.1, “Data Required,” includes “UHS makeup, blowdown air flowrates.”
Blowdown air flowrates are not described in the FSAR. Please clarify what is meant by
blowdown air flowrates.

2. The following design features and functions identified in Section 9.2.5 of the EPR FSAR
are not included in test abstract #049. Please revise the abstract to include the following
tests or justify their exclusion:

a. Confirmation that “normal and emergency” makeup flowrate meets design flow
b. Confirmation that chemical injection meets design flow

c. Confirmation that cooling tower fan performance at various speeds (including the
reverse direction for cold weather deicing purposes) is satisfactory

d. Confirmation that the cooling tower flow bypass functions properly (also for cold
weather protection)

Based on the staff’s review of the applicant's response to RAl 14.2.94 (ID1833/7333) AREVA
#176, the following were determined as unresolved and needed further clarification/resolution by
the applicant.

In Item 2.c, the staff requested that the applicant expand FSAR Tier 2 Chapter 14.2, Pre
Operational Test 049, Paragraph 3.1, to confirm the capability of the cooling tower fans to
operate in all speeds, including the reverse direction. This will demonstrate fan functionality in
all operating modes prior to plant operation, and Technical Specification Surveillance 3.7.19.3
will provide continued assurance of fan operability after the initial test program has been
completed. In response to this RAI, Paragraph 3.1.2 was added to Test #049 to verify fan
operation in reverse, but fan testing to confirm functionality in the forward speeds was not
included. The applicant needs to address functionality testing in the forward speeds in Test
#049.

Additionally, based upon further review, the staff also determined that confirmation of cooling
tower performance during the power ascension test program is necessary. A substantial heat
load is needed to adequately confirm that the cooling tower heat removal and water usage rates
satisfy design basis considerations. Consequently, UHS cooling tower performance testing
should be completed during the power ascension test program. Design-basis conditions should
be simulated to the extent possible and the actual cooling tower water usage and heat removal
rates should be monitored, extrapolated, and analyzed as necessary to confirm satisfactory
performance. This will also serve to establish a benchmark that can be used for periodically
assessing performance and determining when actions are needed to address degraded
conditions. Therefore, a test procedure needs to be developed and included in FSAR Tier 2,
Chapter 14 for testing performance of the UHS cooling towers during the power ascension test
program consistent with the guidance provided by Regulatory Guide 1.68, “Initial Test Programs
for Water-Cooled Nuclear Power Plants,” Appendix A, ltems 1.f and 5.x.
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Response to Question 09.02.05-32:
New ltem (3)

Tier 2 Section 14.2.12.5.5 will be revised to include performance testing of the UHS during a
normal cooldown condition in hot functional testing, as described in Insert 1. The performance
test would place one train of RHR into service when the RCS temperature is within the upper
RHR operating band. Each train of the cooling chain, including the UHS, would be employed
and the thermal-hydraulic performance would be monitored. Cooling chain performance would
be determined by extrapolating test data using design data. Conducting the performance test
during a cooldown in hot functional testing is recommend because the most significant heat load
on the UHS can be provided during this time.

FSAR Impact:

U.S. EPR FSAR, Tier 2, Section 14.2.12.5.5 will be revised as described in the response and
indicated on the enclosed markup.
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Insert 1

1.4 To demonstrate the ability of the CCWS in conjunction with the RHR system, ESW
system and the UHS to perform a plant cooldown during hot functional testing.
Testing will be performed on each safety related cooling chain trains.

Insert 2

2.5 A thermal hydraulic model of the safety related cooling chain (RHR, CCW, ESW,
and UHS) is available to analyze data from the cooldown. The data will have to be
extrapolated to design conditions in order to determine system performance.

Insert 3

3.37 [Added in response to RAI 406 Question 114]
3.38 [Added in response to RAI 406 Question 114]

3.39 Ensure that all available loads are placed on the safety related cooling chain train
that is to be tested.

3.40 Perform a cooldown test of the safety related cooling chain by placing the RHR
system into service at the upper limit of operation.

3.41  Perform a cooldown test while operating all four RCPs and minimizing steam
generator cooling.

3.42 Ensure UHS make-up water flow and blowdown flows are isolated.
3.43 Collect the following cooldown data:
3.43.2 RHR heat exchanger.
¢ RHR flow through the heat exchanger.
¢ CCW flow through the heat exchanger.
¢ Inlet and outlet RHR temperature.
¢ Inlet and outlet CCW temperature on the RHR heat exchanger.
e RHR pressure
e CCW pressure
3.43.3 CCW heat exchanger.
e CCW flow through the heat exchanger.
o ESW flow through the heat exchanger.
¢ Inlet and outlet CCW temperature.
¢ Inlet and outlet ESW temperature on the CCW heat exchanger.
e CCW pressure
e ESW pressure
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3.43.4 Essential service water.
e Essential service water flow to the UHS tower.
e Essential service water flow from the UHS basin.

¢ Inlet and outlet essential service water temperature at the ultimate heat
sink.

3.43.5 Ultimate heat sink.
e Fan power.
¢ Inlet wet bulb and dry bulb air temperature for the ultimate heat sink.
e Barometric Pressure.

3.44 Determine cooling chain performance by extrapolating available data using
design data.Analyze the cooldown data using the thermal-hydraulic model at
multiple operating points.

3.45 Perform step 3.39 through 3.44 for each cooling chain train.
Insert 4

4.9 RHR, CCW, ESW, and UHS thermal-hydraulic performance data.
Insert 5

5.1.9 Verify the ability of the CCWS in conjunction with the RHRS, ESWS, and
UHS to perform a plant cooldown during hot functional testing.
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14.2.12.5.5

2.2

23

2.4
25

Potable and sanitary water systems instrumentation has been
calibrated and is functional for performance of the following test.

Support system required for operation of the potable and sanitary
water systems are complete and functional.

Test instrumentation available and calibrated.

The potable and sanitary water systems suction supplies are being
maintained at the water level (pressure) specified in the design
documents.

3.0 TEST METHOD

3.1

3.2

Verify potable and sanitary water systems measured pump and system
flow meet design specifications.

Verify that potable and sanitary water systems interlocks and
protective features perform as designed.

4.0 DATA REQUIRED

4.1
4.2

Pump operating data.

Setpoints at which alarms and interlocks occur.

5.0 ACCEPTANCE CRITERIA

5.1

The potable and sanitary water systems meet design requirements
(refer to Section 9.2.4):

5.1.1  System flow is within design limits.

5.1.2  Supplied water meets design requirements.

Component Cooling Water System (Test #046)

1.0 OBJECTIVE

1.1

1.2

1.3

1.4

To demonstrate the capability of the CCWS to provide treated cooling
water under the following conditions:

1.1.1  Normal unit operation.

1.1.2  During unit cooldown.

1.1.3  During refueling.

1.1.4 During an emergency situation.

To demonstrate that system response to a simulated ESF actuation
signal is as designed.

To demonstrate electrical independence and redundancy of safety-
related power supplies.

To demonstrate the CCWS is adequately designed and constructed to
prevent water hammer.

Tier 2
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2.0

3.0

PREREQUISITES

2.1
2.2

2.3
24

Construction activities on the CCWS have been completed.

CCWS instrumentation has been calibrated and is functional for
performance of the following test.

Test instrumentation is available and calibrated.

Plant systems required to support testing are functional, or temporary
systems are installed and functional.

TEST METHOD

3.1

32

33

34
3.5

3.6

3.7

3.8

Demonstrate that operation of the surge tanks and their controls is
within design limits.

Demonstrate that system and component flow paths, flow rates, and
pressure drops including head versus flow verification for the CCW
pumps is within design limits.

3.2.1 Verify that pump starts/stops, valve realignments resulting

from automatic switchover, RCP thermal barrier transfer,
automatic valve closures and pump trips occur without

introducingObserve the system-during-operationfor the

following water hammer indications:

e Noise.

e Pipe movement.

e Pipe support or restraint damage.
o Leakage.

e Damaged valves or equipment.

e Pressure spikes or waves.

Perform a pump head versus flow verification for CCW pumps.
3.3.1 NPSH, > NPSHg.

3.3.2 Starting time (motor start time and time to reach rated flow).

Verify the stroke closure time of the CCWS switchover valves.

Verify that the start of a CCWS pump generates a starting of the
corresponding ESWS train.

Operate control valves remotely while:
a. Observing each valve operation and position indication.

b. Measuring valve performance data (e.g., thrust, opening and
closing times).

Observe response of power-operated valves upon loss of motive power
(refer to Section 9.2.2 for anticipated response).

Verify alarms, interlocks, indicating instruments, and status lights are
functional.

Tier 2
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3.9
3.10

3.11

3.12

3.13

3.14

Verify pump control from the PICS.

Demonstrate the ability of the CCWS in conjunction with the RHRS

and essential service water system to perform a plant cooldown during
HFT.

Verify that the RCP thermal barriers can be supplied by either the 1.b
or 2.b common header. Demonstrate that the supply can be realigned
with the RCPs operating during HFT.

Verify that the fire protection makeup to the CCW surge tank meets
design flow rates.

Check electrical independence and redundancy of power supplies for
safety-related functions by selectively removing power and
determining loss of function.

Verify that CCWS Train 1 is supplying the common 1.b header (main
common user group), then perform test of CCWS common 1.b
EmergeneyAutomatic Backup Switchover function.

3.14.1 Initiate a failure of CCWS Train 1 by simulating a signal for
CCWS Train 1 discharge pressure less than or equal to MIN1.
Verify the following actions occur:

e CCWS Train 1 common 1.b supply and return switchover
valves close.

e CCWS Train 1 LHSI heat exchanger isolation valve opens.

e CCWS Train 2 common 1.b supply and return switchover
valves open.

e CCWS Train 2 pump starts.
e RCP thermal barrier flow returns to normal.

3.14.2 [Initiate a failure of CCWS Train 1 by simulating a signal for
loss of ESWS Train 1. Verify the following actions occur:

e CCWS Train 1 common 1.b supply and return switchover
valves close.

e CCWS Train 1 LHSI heat exchanger isolation valve opens.

e CCWS Train 2 common 1.b supply and return switchover
valves open.

e CCWS Train 2 pump starts.
e RCP thermal barrier flow returns to normal.

3.14.3 Initiate a failure of CCWS Train 1 by simulating a signal for
main train (flow through CCW pump and heat exchanger,
with or without flow through common headers) flow rate less
than or equal to MIN1. Verify the following actions occur:

e CCWS Train 1 common 1.b supply and return switchover
valves close.

e CCWS Train 1 LHSI heat exchanger isolation valve opens.

Tier 2
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3.15

3.16

3.17

3.18

e CCWS Train 2 common 1.b supply and return switchover
valves open.

o CCWS Train 2 pump starts.

e RCP thermal barrier flow returns to normal.
Perform step 3.14 for CCWS Trains 2, 3, and 4 to verify appropriate
responses.

Verify that CCWS Train 1 is supplying the common 1.b header (main
common user group), then perform test of CCWS Emergency
Temperature Control function by simulating two out of three Train 1
temperature sensors greater than MAX1. Verify the following action
occurs:

e CCWS Train 1 heat exchanger bypass valve closes until MAXI is
cleared (or the valve is fully closed).

Perform step 3.16 for CCWS Trains 2, 3, and 4 to verify appropriate
responses.
Verify that CCWS Train 1 is supplying the common 1.b header (main

common user group), then perform test of CCWS Emergency Leak
Detection function.

3.18.1 Simulate a CCWS Train 1 surge tank level signal less than or
equal to MIN2 and simulate a flow mismatch between the inlet
and outlet of the common 1.b header (mainecommeonuser
groupnon-safety related branches). Verify the following
actions occur:

o KABS80 AA015/016/019CCWS-commeon-t-b-non-safety-
users-iselation valves close.

e Normal and Automatic Switchover functions are
inhibitedCEWS-eemment-b-supplyouter RB-iselation-
rebeale e

3.18.2 Simulate a CCWS Train 1 surge tank level signal less than or
equal to MIN3. Verify the following actions occur:

e CCWS Train 1 common 1.a supply and return switchover
valves close.

e CCWS Train 1 common 1.b supply and return switchover
valves close.

3.18.3 Simulate a CCWS Train 1 surge tank level signal less than or
equal to MIN4. Verify the following actions occur:

e DWDS supply isolation valve closes.

e CCWS common 1.b AutomaticEmergeney Backup
Switchover function is enabled.
e CCWS Train 1 pump trips and CCWS Train 2 pump

automatically startsGGWS-Emergeney Temperature-

Tier 2
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Eri

3.19  Perform step 3.18 for CCWS Trains 2, 3, and 4 to verify appropriate
responses. For common 2.b testing with Trains 3 and 4 valves KAB50
AA001/004/006 close.

3.20  Verify that CCWS Train 1 is supplying the common 1.b header (main
common user group), then perform test of CCWS Actuation from
Safety Injection function by simulating a safety injection signal to
CCWS. Verify the following actions occur:

e CCWS Train 1/2/3/4 pumps start automatically (if not previously

running).
e CCWS Train 1/2/3/4 LHSI heat exchanger isolation valves KAA12/
22/32/42 AAQO5 open.

o Isolation valves for non-safety-related users outside the Reactor

Building (KAB50 AA001/004/006.and KAB80 AA015/016/019)
closeCCWS-eommeon—2-nen-—safetyusers-supply-iselationvalve-
eleses.

e LHSI pump seal cooler isolation valves (KAA22/32 AAQ13)
openCCWS-ecommeon-2 neon—safetyusers upstream-and downstream-
o CGWSecommon1-b-NAB non-safetyusers-iselationvalveselose:
321  Perform step 3.20 for CCWS Trains 2, 3 and 4 to verify appropriate
responses.
3.22  Verify that CCWS Train 1 is supplying the common 1.b header (main
common user group), then perform test of CCWS Operation from

Stage 1 Containment Isolation signal and CCWS Operation from Stage
2 Containment Isolation signal functions.

3.22.1 Simulate a containment stage 1 isolation signal to CCWS.
Verify the following actions occur:

e CCWS containment isolation valves KAB40 AA001/006/
012 closeGGWS-common1-supply outercontainment
o CCWS-ecemmenlreturninnerand-eutercontainment
3.22.2 Simulate a containment stage 2 isolation signal to CCWS.
Verify the following actions occur:

o CCWS containment isolation valves KAB60/70 AA013/

018/019 closecGEWS-common-1-safetyusers-supply-outer-
: solati Lecloses.

Tier 2 Revision 3—Interim Page 14.2-91
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3.23

3.24

3.25

3.26

3.27

3.28

3.29

Perform step 3.22 for CCWS Trains 2, 3, and 4 to verify appropriate
responses.

Verify that CCWS Train 1 is supplying the common 1.a header (fuel
pool cooling and safety injection loads) and the common 1.b header
(main common user group) then perform test of CCWS Response to a
LOOP function by simulating a loss of offsite power to CCWS. Verify
the following actions occur:

. CCWS 2 saf : i .
e CCWS Train 1 starts upon receipt of a Protection System signal.

Perform step 3.24 for CCWS Trains 2, 3, and 4 to verify appropriate
responses.

Verify that CCWS Train 1 is supplying the common 1.a header (fuel
pool cooling and safety injection loads) and the common 1.b header
(main common user group) then perform test of CCWS Switchover
Valve Interlock function. Verify the following groupings of valves
cannot be simultaneously opened to prohibit more than one train from
being connected to a common header:

o KAA10 AA033/032 with KAA20 AA033/32.CCWS-Train1
switchover—ratres

o KAA30 AA033/032 with KAA40 AA033/32.CCWS-Train3-
switchovervales

e KAA10AA006/010 with KAA20 AA006/010.CCWS-Train1-
svw=hevervalves

e KAA30AA006/010 with KAA40 AA006/010.CCWS-Train-3-
switchover valves

Verify that CCWS Train 1 or 2 is supplying the common 1.b header

(main common user group), then perform test of CCWS RCP Thermal

Barrier Containment Isolation Valve Interlock function. Verify the

following action occurs:

e KAB30 AA049/051/052 must be closed prior to opening KAB30
AAQ053/055/056 and vice versaGGWS-commontraint-b-and2b-

Perform step 3.27 for CCWS Train 3 or 4 supplying common 2.b
header to verify appropriate responses.

Verify that CCWS Train 1 is supplying the common 1.b header (main
common user group), then perform test of CCWS Switchover Valve
Leakage or Failure function by simulating CCWS Train 1 surge tank
level less than MIN3 and CCWS surge tank 2 level greater than MAX2.
Verify the following actions occur:

Tier 2
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3.30

3.31

3.32

3.33

3.34

3.35

3.36

e CCWS Train 1 common 1.a supply and return switchover valves
close.

e CCWS Train 1 common 1.b supply and return switchover valves
close.

Perform step 3.29 for CCWS Train 2 supplying common 2.b header to
verify appropriate responses.

Verify that CCWS Train 1 is supplying the common 1.b header (main
common user group), then perform test of CCWS Surge Tank Makeup
function. Verify the following action occurs:

e DWDS supply isolation valve responds to CCWS surge tank level
changes.

Perform step 3.31 for CCWS Trains 2, 3, and 4 to verify appropriate

responses.

Verify that CCWS Train 1 is supplying the common 1.b header (main
common user group), then perform test of CCWS Temperature
Control function.

3.33.1 Simulate two of three CCWS Train 1 temperature sensors less
than MINI. Verify that the Train 1 heat exchanger bypass
valve opens by 10 percent of its 0-100 percent range at 1
minute intervals until 2 of 3 temperature measurements are
greater than MINI1, or the valve is fully open.

3.33.2 Simulate two out of three CCWS Train 1 temperature sensors
greater than MAX1. Verify that the Train 1 heat exchanger
bypass valve closes by 10 percent of its 0-100 percent range at 1
minute intervals until 2 of 3 temperature measurements are
less than MAXI, or the valve is fully closed.

Perform step 3.33 for CCWS Trains 2, 3, and 4 to verify appropriate
responsesPerform-Steps3-14-threugh3-24for CCWSTrains 2, 3;and4-
” ) .

Verify that CCWS common 1.b header is supplying RCP thermal
barrier cooling, then perform test of RCP thermal barrier isolation
function.

3.35.1 Simulate high flow above threshold value on the return of
RCP1 thermal barrier. Verify that RCP1 thermal barrier

isolation valves close.

3.35.2 Simulate high pressure above threshold value on the return of
RCP1 thermal barrier. Verify that RCP1 thermal barrier

isolation valves close.

3.35.3 Perform steps 3.35.1 and 3.35.2 for RCP 2, 3, and 4 thermal
barriers.

Perform step 3.35 for common 2.b header supplying RCP thermal
barrier cooling to verify appropriate responses.

Tier 2
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4.0

5.0

DATA REQUIRED

4.1 Record pump head versus flow and operating data for each pump.

4.2 Flow balancing data including flow to each component and throttle
valve positions.

4.3 Setpoints of alarms interlocks and controls.

44 Valve performance data, where required.

4.5 Valve position indication.

4.6 Position response of valves to loss of motive power.

4.7 Temperature data during cooldown.

4.8 Response of CCW System to SIAS, CIAS, surge tank level signal, and
CCW header differential flow signal.

ACCEPTANCE CRITERITA

5.1 The CCWS meets design requirements (refer to Section 9.2.2):

5.1.1

512

5.1.6
5.1.7

5.1.8
5.19

5.1.10

Operation of the surge tanks and their controls is within design
limits.

System and component flow paths, flow rates, and pressure
drops including head versus flow verification for the CCW
pumps is within design limits.

Pump head versus flow verification for CCW pumps is within
design limits.

Response to safety-related simulated signals meets design
requirements.

Non-safety-related headers and RCP headers are isolated on
simulated signals.

System valves meet design requirements.

Alarms, interlocks, indicating instruments, and status lights
meet design requirements.

Verify pump control from the PICS.

Verify the ability of the CCWS in conjunction with the RHRS
and essential service water system (ESWS) to perform a plant
cooldown during HFT.

Verify none of the following water hammer indications are
present for all operational tests (3.14 through 3.36):

e Noise.

e Pipe movement.

e Pipe support or restraint damage.
e Leakage.

e Damaged valves or equipment.

e Pressure spikes or waves.

Tier 2
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Question 09.02.05-23:
Follow-up to RAI 175, Question 9.2.5-05:

Standard Review Plan (SRP) 9.2.5 Section lll, paragraph 1 endorses confirmation of the overall
arrangement of the ultimate heat sink (UHS). The description and piping and instrumentation
diagram (P&IDs) are incomplete or inaccurate and the Final Safety Analysis Report (FSAR)
needs to be revised to address the following considerations:

a. Pipe sizes are not shown on the P&ID (Figure 9.2.5-1, “Ultimate Heat Sink Piping and
Instrumentation Diagram”), and the system description in Section 9.2.5 does not explain
the criteria that were used in establishing the appropriate pipe sizes (such as limiting
flow velocities).

b. The system description in Section 9.2.5 does not provide design details such as system
operating temperatures, pressures, fan speeds, and flow rates for all operating modes
and alignments.

c. Figure 9.2.5-1 does not show the location of indications (e.g., local, remote panel,
control room), and identify the instruments that provide input to a process computer
and/or have alarm and automatic actuation functions.

d. Figure 9.2.5-1 does not show identify the normal valve positions are, identify the valves
that are locked in position, and identify the valves with automatic functions; and these
design features are not described in Section 9.2.5.

e. Figure 9.2.5-1 shows the UHS bypass but flow rates are not provided for low load/low
ambient temperature conditions to maintain essential service water (ESW) cold water
temperature within established limits.

f. The UHS fan alarms are not discussed in the FSAR.

g. Figure 9.2.5-1 does not show the cooling tower basin instruments (level and
temperature).

Based on the staff’s review of the applicant's response to RAI 9.2.5-05 (ID1817/6798) AREVA
#175, Supplement 1, the following were determined as unresolved and needed further
clarification/resolution by the applicant.

The applicant's response for Items (d) and (g) refer to Tier 2 FSAR Section 9.2.1 for information
pertaining to certain UHS valves and instruments. The description and piping and
instrumentation diagram for the UHS should show those items that are part of the UHS and Tier
2 FSAR Section 9.2.5 should address these items accordingly. Likewise, Tier 2 FSAR Section
9.2.1 should describe and address those items that are designated as part of the essential
service water system. Consequently, Tier 2 FSAR Sections 9.2.1 and 9.2.5 and associated
figures need to be revised to clearly indicate which items are included within their respective
scopes and to describe those items accordingly. The following additional items are also related
to this issue:

a. Dedicated and emergency ESWS blowdown are not shown on FSAR Tier 2
Figure 9.2.5-1 as UHS support systems

b. Interface flange connections are not shown on FSAR Tier 2 Figure 9.2.5-1 for the
dedicated and emergency ESWS blowdown support system.



AREVA NP Inc.

Response to Request for Additional Information No. 351
U.S. EPR Design Certification Application Page 3 of 5

c. FSAR Tier 2 Figure 9.2.1-1, Sheet 3, and Figure 9.2.5-1 both show that the chemical
treatment system is only connected to the normal makeup system and not to the safety-
related emergency makeup system. This appears to be in error and the applicant should
correct or explain.

The information provided in response to Items (d) and (e) needs to be reflected in Tier 2 FSAR
Sections 9.2.1 and/or 9.2.5 as appropriate.

The responses for Items (a), (b), (c), and (f) indicate that many of the design details will be
developed later in the design process. Consequently, these items will remain open pending
submittal of the requested information and a schedule for providing this information needs to be
established.

Response to Question 09.02.05-23:

Concerning items d and g, references will be added to U.S. EPR FSAR, Tier 2, Section 9.2.5 to
Section 9.2.1 where information on UHS valves and instrumentation is located.

The following U.S. EPR FSAR Tier 2 figures are revised for clarification.
Figure 9.2.1.1, Sheets 1, 3 and 4.
Figure 9.2.5-1
Figure 9.2.5-2

UHS Makeup Water Test Isolation Valves 30PED10/20/30/40AA023 and the associated
cross-connect line are removed from U.S. EPR FSAR Tier 1, Figure 2.7.11-1 Sheets 1-4
and Sheets 6-9 and U.S. EPR FSAR Tier 2, Figure 9.2.5-1. Valves 30PED10/20/30/40AA023
are removed from U.S. EPR FSAR Tier 2, Table 3.9-6-2. They are part of the conceptual
site-specific UHS support systems as indicated in the attached markup of U.S. EPR FSAR
Tier 2, Figure 9.2.5-2. The conceptual function for the valve is each valve is manually
opened during surveillance testing of its UHS division.

a. See information above concerning the locations in the FSAR for UHS valves and
instrumentation information and clarification of FSAR figures. The emergency
ESWS blowdown system is shown on U.S. EPR FSAR Tier 2, Figure 9.2.1-1, Sheet 1,
Essential Service Water System Piping & Instrumentation Diagram. The dedicated
ESWS blowdown system is shown on U.S. EPR FSAR Tier 2, Figure 9.2.1-1, Sheet 4. A
conceptual design for the emergency ESWS blowdown system is indicated in the
response to RAI 175 Supplement 2, Question 09.02.05-20, Figure 9.2.5-2 [[ Conceptual
Site-Specific UHS Systems]]. Figure 9.2.5-2 will be revised to show the dedicated
blowdown system and the change in classification of emergency ESWS blowdown
piping indicated in the response to RAI 351 Question 09.02.05-22.

b. Refer to response to RAI 351, Question 09.02.05-22, markup of U.S. EPR FSAR, Figure
9.2.1-1, Sheet 1 for additional information concerning the emergency ESWS blowdown
system. U.S. EPR FSAR Tier 2, Figure 9.2.1-1 Sheet 4 will be revised to show the off-
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page connection for the ESWS dedicated blowdown system to Tier 2 Figure 9.2.5-1 and
the site-specific interface.

c. Thisis notin error. The chemical treatment system is non-safety site specific system that
provides water treatment chemicals to the normal make up water system. The chemical
treatment system is not needed during emergency operation. Details related to chemical
treatment for the safety-related emergency makeup system are the responsibility of the
COL applicant as indicated in Tier 2 Figure 9.2.5-2.

Iltem a

For criteria for pipe line sizing for UHS refer to response to RAI 351 Question 09.02.05-30 Item
(f) (1).

ltem b

Refer to the response to RAI 351 Question 09.02.05-31 e and f and the markup of U.S EPR
FSAR Tier 1, Table 2.7.11-3 that includes ITAAC 7.7 and 7.8. ITAAC 7.7 and 7.8 will include or
envelope the UHS design details such as system operating temperatures, pressures, fan
speeds, and flow rates for all operating modes and alignments. The nominal HP of each UHS
fan is 250 as indicated in U.S. EPR FSAR Tier 2, Table 8.3-4 Division 1 Emergency Diesel
Generator Nominal Loads, Table 8.3-5 Division 2 Emergency Diesel Generator Nominal Loads,
Table 8.3-6 Division 3 Emergency Diesel Generator Nominal Loads, and Table 8.3-7 Division 4
Emergency Diesel Generator Nominal Loads. The ESWS flowrate into the UHS cooling tower is
indicated in U.S. EPR FSAR Tier 2, Table 9.2.5-2. The ESWS flowrate out of the UHS cooling
tower basin is indicated as the “normal flowrate of each ESW pump” in U.S. EPR FSAR Tier 2,
Table 9.2.1-1.

Iltem c

References will be added to U.S. EPR FSAR, Tier 2, Section 9.2.5.7 to Section 9.2.1 where
information on UHS instrumentation is located.

ltemd

Concerning item d, refer to response to RAI 345, Question 09.02.01-42a, which includes
information on UHS valves functions and valve positions.

ltem e

Concerning item e, UHS bypass flow rates for low load/low ambient temperature conditions to
maintain essential service water (ESW) cold water temperature within established limits, the
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U.S. EPR FSAR Tier 2, Section 9.2.5.4 will be revised to indicate that the bypass has the
capability of diverting the full flow to the basin as indicated in the response to RAI 175
Supplement 1, Question 09.02.05-5e. Refer to Item d above. The associated valve functions are
described in U.S. EPR FSAR Tier 2, Section 9.2.1.3.5.

ltem f
U.S EPR FSAR Tier 2, Section 9.2.5.7 will be revised to indicate that UHS fan status and

controls including fan speed selection (low speed, high speed, etc.) and forward or reverse
direction are provided to the control room operator.

Item g

Refer to above first paragraph in the response.

FSAR Impact:

The following parts of the U.S. EPR FSAR will be revised as described in the response and
indicated in the attached markup.

Tier 1, Figure 2.7.11-1, Sheets 1-4 and 6-9.
Tier 2, Table 3.9.6-2

Tier 2, Figure 9.2.1-1, Sheets 1, 3 and 4
Tier 2, Section 9.2.5

Tier 2, Section 9.2.5.2

Tier 2, Section 9.2.5.3.2

Tier 2, Section 9.2.5.4

Tier 2, Section 9.2.5.7

Tier 2, Figure 9.2.5-1

Tier 2, Figure 9.2.5-2
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Question 09.02.05-25:
Follow-up to RAI 175, Question 9.2.5-07:

General Design Criteria (GDC) 44 requires that “A system to transfer heat from structures,
systems, and components important to safety, to an ultimate heat sink shall be provided.” The
staff noted the proper understanding of the function and operation of the ESWS ultimate heat
sink (UHS) cooling tower fans is necessary for compliance with GDC 44 since these
components support the overall system safety functions including accident mitigation.
Accordingly the following questions are provided:

Final Safety Analysis Report (FSAR) Tier 2 Section 9.2.5.4 states that the cooling tower fans
have multi-speed drives that have the capability of operating in the reverse directions for short
periods in cold weather for deicing purposes. The staff identified the following questions relative
to these important components:

1. Describe the seismic class and electrical class (1E) of the fans and fan motors in Section
9.2.5.

2. Provide a description in Section 9.2.5 of bounding fan mechanical properties (e.g. capacity,
speeds etc).

3. Confirm that the associated ESWS train is considered inoperable when the fans are
operated in the reverse direction for deicing purposes. Confirm that reverse direction
operation is bounded by Allowable Outage Times in the Technical Specifications (TS).

4. Since the fans receive an automatic signal in response to an accident, confirm that the TS
will bound the scenario of an accident occurring during reverse fan operation.

5. Provide in either FSAR Section 9.2.1 or 9.2.5 a description of UHS/ESW cooling tower fan
automatic start in response to an accident.

6. Describe the selection meth for the proper fan speed during normal/ accident conditions
(automatic process or a manual operator action).

7. Describe the speed at which fans on a standby train will be started in response to an
accident signal and provide the normal speed for a fan that was previously in operation.

8. Describe the indications and controls for the fans provided to the operator in the main
control room (MCR).

9. With respect to the non safety related (NSR) dedicated train; describe the emergency power
source for the division four cooling tower fans (used by the dedicated train) during severe
accidents. Similarly, describe the emergency power source for the dedicated train filter and
motor operated valves. This should be identified in the FSAR.

Based on the staff’s review of the applicant's response to RAI 9.2.5-07 (ID1817/6801) AREVA
#175, Supplement 2, the following were determined as unresolved and needed further
clarification/resolution by the applicant.

With regard to Items 1 and 3, the information that was provided needs to be reflected in Tiers 1
and 2 of the FSAR as appropriate. The procedures referred to in the response for Item 3 need
to be specified in FSAR Tier 2, Chapter 13.
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The response for Item 4 indicates that FSAR Tier 2, Section 9.2.5.4, will be revised to indicate
that cooling tower fans operating in the reverse direction at the onset of a DBA are secured and
brought to a complete stop before reenergizing to operate at full speed in the forward direction.
Additional clarification in the FSAR is required to specify that these actions are automatic and
do not require operator action. Also, the time it takes for the fans to achieve full speed in the
forward direction and the impact of this delay on accident mitigation (either assuming all cooling
tower fans are affected or this is not possible) also needs to be described in the FSAR.

The response for Items 2 and 8 indicated that the requested information would not be available
until later in the design stage since it is dependent on vendor selection. Consequently, these
items will remain open pending submittal of the information that was requested and a schedule
for providing this information needs to be established.

Response to Question 09.02.05-25:

Item 1

UHS fan classification is covered as follows in the U.S. EPR FSAR;
Tier 1, Table 2.7.11-1 — refer to response to RAI 345 Question 09.02.01-44b
Tier 1, Table 2.7.11-2 — refer to response to RAI 175 S3 Question 09.05.02-17
Tier 2, Table 3.2.2-1
Tier 2, Table 3.11-1

UHS fans will be added to Tier 2, Table 3.10-1 as indicated in attached markup.

Item 2

Refer to the response to RAI 351 Question 09.02.05-31 e and f and the markup of U.S EPR
FSAR Tier 1, Table 2.7.11-3 that includes ITAAC 7.7 and 7.8. ITAAC 7.7 and 7.8 will include
UHS cooling tower fan data (e.g., capacity, speeds). Refer to the response to RAI 351 Question
09.02.05-23, Item b for the nominal UHS fan power.

ltem 3

As indicated in the response to RAI 175 S2 Question 09.02.05-7 and in the response to ltem 4
of this RAI question, the associated essential service water system (ESWS) train is considered
operable during reverse operation of the fans.

As indicated in the response to RAI 175, Supplement 1, Question 09.02.05-5¢, the UHS has the
capability of bypassing return water flow to the basin during low ambient temperature conditions
to protect against freezing. As indicated in the response to RAI 175, Supplement 2, Question
09.02.05-7, the UHS has multiple fan speed and reverse fan operation capability. Low fan
speed operation can be used during low load and/or low ambient temperature conditions.
Reverse fan operation can be used to retard ice formation. Operating guidance and procedures
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to reduce or eliminate ice are within the scope of operating procedures, which is the
responsibility of the COL applicant as indicated in U.S. EPR FSAR Tier 2, Section 13.5 and
listed in Tier 2 Table 1.8-2, ltem No. 13.5-1.

ltem 8

Concerning the indications and controls for the cooling tower fans provided to the operator in
the MCR, refer to the response to RAI 351 Question 09.02.05-23f.

FSAR Impact:
Item 1

U.S. EPR FSAR, Tier 2, Table 3.10-1 will be revised as described in the response and indicated
on the enclosed markup.

ltems 2, 3and 8

The U.S. EPR FSAR will not be changed as a result of this question.
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