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NRC:08:012

Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555-0001

U.S. EPR Final Safety Analysis Report, Supplement 1

Ref. 1: Letter, Sandra M. Sloan (AREVA NP Inc.) to Document Control Desk (NRC),
“Application for Standard Design Certification of the U.S. EPR (Project No. 733),”
NRC:07:070, December 11, 2007.

On December 11, 2007, AREVA NP Inc. (AREVA NP) tendered an application for a standard
design certification for the U.S. EPR (Reference 1). The application included a Final Safety
Analysis Report (FSAR). Since the application was tendered, the NRC has requested that
AREVA NP provide additional information in the FSAR to support the acceptance review of the
design certification application in three areas. AREVA NP is hereby transmitting the following
attached information to further support the NRC’s acceptance review:

e FSAR Tier 2 Section 9.3.1, Compressed A/r System (pp. 9.3-1 — 9.3-6) - mark-up providing
additional information

o ANP-10293, U.S. EPR Design Features to address GSI/-191 Technical Report, and
respective FSAR markups:
o FSAR Tier 2 Section 6.2.2, Containment Heat Removal Systems (pp. 6.2-137 and
6.2-138) .
o FSAR Tier 2 Section 6.3, Emergency Core Cooling System (pp. 6.3-1 — 6.3-19) and
o FSAR Tier 2 Table15.0-60, NRC Generic Letters (pp. 15.0-126 —15.0-128)

o FSAR Tier 2 Section 14.3, Inspection, Test, Analysis, and Acceptance Criteria
(pp. 14.3-1 — 14.3-8) - markup to clarify compliance with Part 20

Attachment 1 provides the revised pages in a redline/strikeout format and supplements the
FSAR submitted by the reference. These pages provide the staff with the information to support
the U.S. EPR design certification review. This supplemental information will be included in
revision 1 to the U.S. EPR FSAR.

Attachment 2 provides ANP-10293, U.S. EPR Design Features to address GSI-191 Technical
Report. This report does not contain any information that AREVA NP considers to be
proprietary.
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If you have any questions related to this submittal, please contact Ms. Sandra M. Sloan,
Regulatory Affairs Manager for New Plants Deployment. She may be reached by telephone at
434-832-2369 or by e-mail at sandra.sloan@areva.com.

Sincerely,

]

Ronnie L. Gardner, Manager
Site Operations and Corporate Regulatory Affairs
AREVANP Inc.

Enclosures
cc. J Rycyna

G. Tesfaye
Project 733
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93 Process Auxiliaries

9.3.4 Compressed Air System

The compressed usystem (CAS) rovidés-eompt

o

The €AS i desipiied for. asingleunitand 5o ar’?’éd.3’\i}?i't1:i'f_6't‘h”é‘f.ﬁ:ﬁ“i‘ts”: :

-System Description
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faﬂure 0verptessure rotectlon is provzded;

R e

""strument axr compressor to,remove

FICETY
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A servnce Air: aftercooler—mmsmre separator |.iprov1ded imm edlatelv*downstream ofr
the compressor to: cool the‘ﬂ 'w of‘amfrom the axr,compressor and remove entramed 3

tion, orie mstrﬁﬂ\eﬁi air.conipressot’provides the s
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eneration: System

~Figure's;

“SCADIT2

Tiern2: ‘Revision. 0 Supplement Page: 9:3-5
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6:2:2

Containment Heat Removal Systems

Containment heat témoval systéms reduce contdinmerit pressure a and temperature
followmg any LOCA and mamtaln them at acceptably low levels For the U S EPR
the contamnien eat
mventory into whxch the spllled and condensmg reactor coolant ﬂows followmg RCS
blowdown, via the LHSI cooling function of the SIS.

,Followmg blowdown the redctor coolant vapor produced from th' ‘ RCS ledk:

that of the'US: EPR‘ no;falx coolers or’ sprays were avallable for acnve coolmg'dunng
thése tests,

‘dn'ectly apphcab eto. the LBLOCA for the U. S EPR contamment analysxs

-»As descnbed m the ]une 1999 NEA/CSNI report on contamment thermal hydrauhcs

Tier2

Révision 0 Supplement
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ft_h_rgughﬁ__ ; t.the U S- E.P.R Cont.a_mment_

"The de51gn basxs contamment analy51s for: loss of coolant acc1dents and main stearh lme

LHSI heat exchangers are sufﬁcxent to; reduce the contalnment p ssute to halfits: peak
inless than eight] hours aftera LOCA:

The ¢ SIS prov:des coolmg of the IRWST in the event of a LOCA and prov1deslong term

Tier2 Reévision 0Sipplement | Page62-138
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Emergency Core Cooling System

The safety i m]ecplon system (SIS) prov1des emeérgency core. coohng;‘for the U:S: EPR.
F our’ supply afid return trains comprise the system,orie for. '} the reactor: coolait

’system { RCS) loops; 'Indlvxdually. each of these trams can‘supply 'the requlred core

Design Bases

The SIS limifs fuel assembl / ‘dama evdurmg core; ﬂoodmg and emergency core coolmg

: _2~.; Thls separatlon and 1ndependence prowdes .protef ion _from phys1ca1
‘.damage du t natu ‘ “l phenomena and hazards and. allows filfillment of the. System

& Steain generator tubg rupture (SGTR) Followxng an SGTR; the MHSI trains inject
borated Water'to provxde a sufficient coolant inventory;

Tierd.

Révision 0 Supplerent ' Page6.3:1
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to be .performed Sectlon 3. 2'1dent1ﬁes component class:ﬁcanons (GDC 1 .10 CFRW
50. SSa(a)(l)) Appropriate to its réactor.core cooling fugiction,’ the SIS:is:

o Desigiied to codes corisistent with:the' quahty group ‘classification assigned: by RG
1.26.

© ‘Protected from the effects of: natural phenomena such as earthquakes, tornadoes,

»  Not shared among nuiclear power units (GDC5).

ité nd an offsi ¢ electric power system,’ each of which

e :Prowded ‘with both ano s
capacity (GDC17).

cai alone power the SIS toitsih

Relision OSupplemeit  Page62
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= The operabxhty of the system as a'‘whole. This ¢

Capable, in combmatlon w1th the extra: boratmg system ( ) of addmg sufﬁcxent

éutron poison to rehably contiol réactivity changes and mémtam &ore’cooling
under postulated accidént condmons, with ani appropridte margin for suick control
-rods (GDC 27).

Desxgned to remain functional in the event of a single active component fa

coincident with the loss of either the orisite or offsite power source (GDC 35);

;conﬁrm

- Thestructural and leak tight integrity of its components.
= The operability and performance of its active components..

§ "'mg is performed uinder

-condmons as close to desxgn as. practxcal for the full per nonal sequence ¢ of

T|er2 e rme
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Revision OSupplement: V
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"subcrmcal

‘System b‘:e’..sidn
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when in the open posmon -The LHSI,pump train mcludes an HX anid a suction hne
from the RCS hot leg for residual heat removal whlchfmay be’ re-ahgned for LHSI hot-
leg m)ecuon The dlscharge lmes for all three MEST; ‘LHSIand accumulator i m)ecnon
traing branch together to share an m" Ction nozz1é on their assocxated RCS'cold: leg
Cross connects between Trams 1 and 2 and between Trams 3 and 4 Wthh are

information on the US. EPR electrit
6.3.2.2 Equipment and Component Desciiptioris
63:221  System Overview

Each MHSI tram con31sts of a Pump, an isolable. _supply branch from the shared IRWST

TigF2
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6.3.2.2:2

'Each accumulator m)ectlon tram has one: accumulator whose 1solable m)e”non lme
teesintoits: respecnve cold- leg LHST m)ecnon line’ )ust upstream’ of the inboard LHSI-
to:RCS'isolation check vilve.

The LHSI ‘train €onsists of an: LHSI pump, LHSI HX; LHSI HX: ‘bypass lme with ﬂow
icontrol valve;shared suction line from the IRWST with a- motor-operated isolation
wvalve, LHSITHX discharge line with temperature control valve;RCS hot-leg suction
‘firie, cross-¢ nnects bétween pairs: of tr, and various isolation and realignimerit
| ior gmamtenance, shutdown, or acc1dent

Systém Coinponeiits
Accumulators

Edéh a'ccurﬂuléfor""' : 'n.austemnc stamless steel tank wzth a total volume of
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. Th ""LHSI and MHSI pumps ‘are honzontally mounted»,i cenmfugal pumps thh smgle

‘_ihomogeneou Oron co ncentranon:

» Pumbs

: In]ecuon"éystem/Remdual Heat Reﬁoval Tram

In:Contaiiment Refuéling Water Storage Tank

] open pool thhm a partly unmersed bunldmg structure. It 1;-‘lo¢ated
2 d the: secondary shxeld

‘opt Fations: and provndes

sthe mternal

SIS SAHRS, and:

Tier2.

Retision 0 Supplement
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.assumed in‘the evaluation further reduces the;
the surmps.

6:3.2.3

 Revigion OSupplement Page 6:3-10
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6.3.25

'address these requlrements and their: unplementatxon for the U S EPR

Ma:téri,ax fstbfé‘c‘ifi.éat;ipﬁs and Ccsfﬁpétibility :

spec1ﬁc matenals of construcnon for the. SIS and thelr compatlblhty w1th system ﬂmds
are described in Section 6,1:1.

System Reliability

The 1nstrumentauon and controls (I&C)‘ that 1nmate ‘the. SIS and ’are used Rii} manage 1ts

Revision 0 Supplement
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,mmgate _Voron prec1p1tat10n and steammg from the LOCA break:

Asa conservatwe venﬁcanon of the adequacy of the SIS de51gn, the effects of a smgle




6.3.2.6
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EPR

6.3.2.8

developéd“as déscnbed i Sectxsﬁ 13 5 2

6:3:3 ’flf’iéffqrfman.c;? ?Eﬁ‘fﬁ;lyati_dﬁ

Tler2 o V Revnsmn OSup‘ 'ment Page63-14
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T h1s analysxs shows that the performance of the SIS dunng these hmmng events. Inmts

6.3.311

the IS 1f the reactor coolan
ant eventually results I

an ze;\Zer'iEual'lym_ [ m)ectlon, decurs;

Tier 3
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Large "Bféék'5LOCA

:SIS actuates on recexpt of a low pressunzer pressure 51gna1 The most hmltmg smgle

The most hmltmg LBLOCA isa break in the cold-leg plpmg between the RCP and the

,rapld depressunzanon caused By the bréak

sump screéh resxstance thh debrls pump performance, and uncertamu ]
fesistances:

Revision 0 Supplement

“
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6:3.4

635

motor air temperatures, ‘or loss of suction head Such condmons alarm or; mdlcate in
the cotitrol room:

Tierz

* Revision'0 Siipplement

Page 6:3:17
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636

d" ‘_ ta‘ sat sigr lv(dlfference between the RCS hot-leg actual
leg saturatlon pressure) In the event a LOCA occurs ‘when permlsswe P15 isvalidated

‘automatlcally on: loss of RCS level.: Permlssxve 51gnals are; descnbed-m Secnon 7,213

On recelpt of a safety m)ectlon s1gnal the motor»'operated valves in .the‘m ectlon paths

'descrlbed'm Chapter 7.
References

S

Revnsnon 0 Supp!ement Page8:3:18.




12. BL88-04, “Potential Safety-Related Pump Loss;” &

olifig Suctior Strainers,”

I Head:Penetration

 ‘Pressure Boundary Integrity,” sulatory Match
12002 R -
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Table 15. O-GO—NRC Genenc Letters

SETECEE

GLBOE5

: prov1dmg four mdependent trains-of ECCS The )

.S. EPR desxgn addresses thlS c

GL-83-11

GL-83-22

'Is Not Safety Related

thsc:nx dress
) ;an LHSI pumps take. suctlon_

| crystalhzanon 1ssues, Secnon 6 8.2, EBS System
) Descnpnon

ntam boron c

Tier2

Revision'0 Sippleriieri . Page1504126
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' GL-86-13

letss7 —

GL-93:04

GL-97:01

letseor |

A‘ The safety m;ectlon system (SIS), thch prov1des the |
emiergency cote. coohng fuiiction'for the U.S: EPR,
c_:ompnse'of fodt Supply afid teturii traing, orie for each

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

Revisidn 0 Supplément Page 15 o 127
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approved and certified b
desc pnons, mterface re

iie’.ﬁﬁiﬁt,io,ﬁn;s, and ger.;e,ra'l: ptq\iis,.i,pns:
¢ Designdescriptions.
¢ Sigrificafit interface requiremeits.

o Significant site'parameters,

Tierza Revision OSupplement




<and charactenstxcs so that the 31te-spec1ﬁc portton of thede gn conforms:to-the

CDM-

] 'Chapter 5 (Slte'?Parameters), provxdes boundmg valués for safety-sxgmﬁcant site

;CFR 57; 47(b)(1 ).

AA COL apphcant that references theUS EPR lesign-certification will provide ITA

Revision-0 Supplemeiit Page 14.3-2
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14.3.2

Revision 0 Supplement
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contamment analyses and overpressure protecnon ar lyses 1dent1ﬁed 1tems to’ be

‘51gmﬁcant 1tems X The' resultsare in Tab]e

‘Fu'e Protectxon — Fire hazards analyses were reviewed for: safety-sxgmﬁcant

desxgn features The results are in'Table 14.3-3==Fire Protection.

Flo dmg Protectlon — Floodmg evaluanons were :ev1ewed fi afétyésighiﬁhaht

d Tler 2 inate nal Addmonally,
erifiedtobé mcl_uc_led

Tier 2
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14.3.211

Key desxgnfeaw 5;

-C‘oﬁté_ﬁi.o'f ‘Tiér 1 System lj_esig'hi 6‘é§fcjfiéf .6ﬁs" -

':jsy"st.é.fﬁsl.cféat.ién-: A

if canorﬁ.

‘Minimum controls and displays:

‘1E power requiremments.

l'nté'r“féjéeiié‘cjﬁiféﬁiéﬁts:

‘Revision 0 Supplement

Page 14.3°5
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] Programrnatlc aspects of the desxgn and conistruction | Processi uch.as workeér
selection,’ quahﬁcanon, and training, are not. covered in the CDM:

Opéfational i 1ssues such as procedires and: trammg, are not desxgn featureg and
therefore aré not presented in:Tiér 1,

14.3.2.2

'T érefore, there areno. 6 ITAAC for fe
descnpnon.

o Each U S EPR system that hasz a de51gn déscription. a]so has. assoc1ated ITAAC

venfied pnor to the initial loadmg of fuel (1,, CFR, 52 103)

14.3.2:3 Gontent of ITAAG




14.3:3

:’sfe'c‘tibn‘.§3.'

hablhty assurance prograrn (RAP).

Section 3.3 Initial testing program (ITR),

-Humnari factots engineering (HFE):

Sectlon 35« - Containment 1solat1”
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14.3.6

Tier 1, Ghapter 4, Interface Requirements

Interface requuements are 1tems tobe: met by‘lthe sxte-spemﬁc pomons of a fac111ty

CFR52. 47(8)(26)- requlrements T

Tier 1"-¢g'-"?f"fer‘5; Site Parameters

1. N




