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Abstract

Insulator failure due to a pipe break and associated jet impingement in a loss-of-coolant
accident (LOCA) at a nuclear power plant may lead to the generation of debris. The debris can be
transported and collected on emergency core cooling system (ECCS) strainers. The collection of
debris on the strainers could create sufficient resistance to the recirculating flow such that long term
core cooling (LTCC) might be challenged. Moreover, the debris that bypasses the ECCS strainer
may adversely affect LTCC due to the impact on downstream ECCS and containment spray system
(CSS) components and fuel assemblies. Regulatory Guide (RG)1.82, Revision 4 of the U.S. Nuclear
Regulatory Commission (NRC) requires the licensees that the downstream effects on ECCS and CSS
components and fuel assemblies be considered in contrast to the regulatory guide in Japan that does
not explicitly require the licensees to consider the downstream effects, especially on fuel assemblies.
This technical note provides a summary on regulatory activities associated with downstream effects
for pressurized water reactor (PWR) and boiling water reactor (BWR) plants in the U.S. A to identify
whether or not it is necessary to revise the guide in Japan.

The NRC issued Generic Letter (GL) 2004-02 to PWR licensees, requesting them to
evaluate and confirm that debris will not adversely affect the recirculation functions of the ECCS
CSS following postulated LOCAs, including the evaluation of downstream effects on ECCS and
CSS components and fuel assemblies. The NRC also requested the licensees to take additional
actions if appropriate. As acceptance criteria in the evaluation of downstream effects on fuel
assemblies, a topical report WCAP-16793-NP, Revision 2, referenced by RG 1.82, Revision 4,
requires that the maximum cladding temperature shall not exceed 800 °F (approximately 427 °C)
and that the thickness of the cladding oxide and the fuel deposits shall not exceed 0.05 inches (1.27
mm). The in-vessel fibrous debris limit is 15 g per fuel assembly. Later, NRC also accepted alternate
criteria that rely on plant specific tests and analyses to increase the limit at the core inlet, and that

utilize a risk-informed methodology. PWR licensees would choose either one of these evaluation

il



methods when evaluating the downstream effect on fuel assemblies. Concerning the downstream
effect on ECCS and CSS system components, PWR licensees developed and used WCAP-16406-P-
A in their evaluations. At this point, GL2004-02 remains unresolved for approximately two-thirds
of the PWR fleet.

BWR licensees conducted voluntary evaluations on downstream issues, using a risk-informed
methodology to evaluate the downstream effects on ECCS and CSS system components and fuel
assemblies. NRC reviewed the licensee’s evaluations and concluded that no further action was

required.
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Abstract

Insulator failure due to a pipe break and associated jet impingement in a loss-of-coolant
accident (LOCA) at a nuclear power plant may lead to the generation of debris. The debris can be
transported and collected on emergency core cooling system (ECCS) strainers. The collection of
debris on the strainers could create sufficient resistance to the recirculating flow such that long term
core cooling (LTCC) might be challenged. Moreover, the debris that bypasses the ECCS strainer
may adversely affect LTCC due to the impact on downstream ECCS and containment spray system
(CSS) components and fuel assemblies. Regulatory Guide (RG)1.82, Revision 4 of the U.S. Nuclear
Regulatory Commission (NRC) requires the licensees to consider that the downstream effects on
ECCS and CSS components and fuel assemblies in contrast to the regulatory guide in Japan that
does not explicitly require the licensees to consider the downstream effects, especially on fuel
assemblies. The secretariat of the Nuclear Regulation Authority (NRA) released the first edition of
the technical note in March of 2022 and provided a summary of regulatory activities associated with
downstream effects for pressurized water reactor (PWR) and boiling water reactor (BWR) plants in
the U.S.A. to identify whether or not it is necessary to revise the guide in Japan.

The secretariat of the NRA decided to continue the survey on the downstream effects both
in Japan and overseas in order to consider the revision of the guide in Japan. The secretariat of the
NRA held hearings from utilities in Japan to address the downstream effects. The results of the
hearings indicated that safety concerns for LTCC were not recognized. The secretariat of the NRA
reported to the NRA on 31 August 2022 that the revision of the guide would not be necessary. This
supplemental edition of the technical note was created to document the above background

circumstances.
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RN & EREHEE ~DOMNEHDES 005 4> F (127 mm) Z@x72 N2 ELTWH
5 HEHTE AR LI SV TR R B,

21 IZ/R LTk 91T, ECCS OYERRITX T 2 HIE A MEA HLE T 5 10CFR50.46(b)IZF 1T
STHHZEDTWDN, TOREZEOHATHS 1(5) EWIMAN (Long-term Cooling) | 1%,
ZOHIO (1) H~ (3) HIZH D PCT, m A bELK PR ARKBREEOZNENITKT
DHIEFEER R - STt OB L LT, W< O, FLE M MRWVIREICRDSZ E N E
HHNTWD, Z OFEMZ 2§ AREE R NG S EARE o 30 B CIE#y <
7RWVATREPEIZ DWW T, NRCIZBL T DO L S IZiB T\ 5,

LTCC DAFRIEMEIZDOUVT NRC X, BB 7 = F L, ECCS BEERICE D2MEA~DH
TR L, BRI ES OIS (K%) &2 5 LT+ ThiiE, 10CFR50.46(b)(5) % i
BT DLV BffE R LT, ZORRYREINHROT 7Y ORELZET LLERHD &
LTW%, £z, LTCC OWmHAMIMIZ W T, fidnks o 30 B & 1%, HEs 0 Eis MR
DO E LM TH 0 . B AL mHEI RN L% 58K L2 K OIRE DS 28 K
ORI FTIZZ EWNTHERF SUIE T L T Z &z, EM OKBFIZIRA L TWD W
577V H AN —FAES THEEIC L AL ORBBESEEE 155 L2VIRIEZ LU CRT
ZEMTEDLEDORMEER LIz,

Westinghouse |ZLL D NRC 726 DEIZE 272 BT, RO 2 DOEfERI R FEEZ G E L
77

O EEERE & IREHEEE OMACET OBLE O | REHIE E IR E O i REAY 800 °F

(%1427 C) ##xNZ &,
QREM B E ~DEHDOIE S 0.05 4 > F (1.27mm) BRI L,

800 °F (9 427 °C) OIRHIL, A — F 7 L— 7 REROF5EE 2. 30 A D, 800 °F (K9 427 °C)
LT TR, BESOKBWAS OZBENREHEE OMBHRMEIZ 5 2 B BN/ NS WD L &R
L7272 ThHsDH, D=, 800 °F (K427 °C) LLF TIIM BHEEDHLIC L 0 IF.LE A

(6) WCAP-16793 % 738 L 7= FSE® Tlx, F TR ABMNICH BIA N 2T 7 U OB 5, HLB 28
CLB LY jkL W7 —2A& L, NRC  HLB O %M 15 g/FA #ii7=3 77 > M CLB Tb LTCC MR T 5
ELTW5,
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T D Z ST EED T L. 800 °F (9427 °C) % LTCC DFFAREUEL LT,

s, MEDOEZITKT 5 0.05 4 > F (1.27 mm) OFEHET, BEsET 2 R EHE O /)
MBIC S DT, ZARBREA—H—I2 L 5T 01 A4 >F 254mm) ETHDHZ &
LEDbDTHD, TRDL, FREHEOEK D 0.05 4 F (1.27 mm) LLEDE S DOff
%%T%bmkﬁa: T, BT 2BEEOMBRA R o TLE S, TOL I RiEE
[5B9S 5 720 DML LT 0.05 4 > F (1.27 mm) OEENRHEINTND, BREHLEE
RITIIHTH L7 AP B S HERE L. IREBL DI EID T DD ARt & 5, Lich o
T, FEHHCRERYHRBOEELEZE L, BEHHANICEW CHFREHEMTH 5 800 °F
(K1 427 C) 2R 72N L 2R TMEDNH %S, Westinghouse |3 LOCA %D EHHHE—

o UF 2 PRBHER A i~ DAL A A HERE O S 2 (T IIC RT3~ 5 72, LOCA Ik

%%Tw(ummm)&Wihéy—w%%%thﬂumM%%w%:&?umA%
DEREHEEE R 1T DAL EE R OHERE IR S K OB 8 T E O R LB 833 R T & |
LTCC DHMEZ T 203 HIE TE %5, NRC IL WCAP-16793-NP-A, Rev.2 FSE 1235
VT, GL2004-02 DIEIZIZ LOCADM D HERE R 2 7R~3 Z & & WCAP-16793-NP-A, Rev.2 7K
BOLEMEE LTV D T

(2) JF LA DOPAZE LfMET 7 ) HIR &

PWROG 1%, #BRL OFEATIC L0 A b L—TF & i@l L7l 7 U 23F. O A HICHERS L
TH LTCC ZMFELARWVWI EAFENI L L5 & Lz, LTCC ZFE LAV FIAARAIC

T DHEHET 7D DI KRR UgmAk&Eéﬂkﬂ\;ﬂi%ﬂﬁﬁmﬁ%%%C@ﬁT
TV RFT TV ROMEFET 7 2R A LB R L VIRESNTZETH D, LTI
77 U il IR ERAR 0 72 80 D FRER K OMRAT DFEMNIC SV Tk %,

@Wﬂ%AW%ﬁokﬁﬁ*iéﬂm

PWROG /X, A b —F %@ LT 7 U BNFELADICHRE T 5 2 & THAZEX DT
HELELSE, LTCC 2 EH1L 257 7 U OfilIRIEZ ED %728, FA ORHHAZ - 725K
Bz 3 Uiz, sBROMEX 2K 3.1 1R 7, MBRER I3 2 7 0 BER/L— 7, FA
AEMLU-RBRERENL D, —BIREICR -7 % > 7 (mixing tank) (21, fMET 7V |
K77V M T 7 U 2R AL, SRV K S WRHEEE L2 5 FA 2T TR
VTTEKRT D, TTVEEGATEKIT FA O TFTENSHAL EEGED HE, HFO
XU 7ICRLUTHER SN D, R OWEIIINEOEICHIE S b,

(ED % IVDE OB EH A K BIE, #iT 7 U e 7Y 0ERENR SN T T I\%aiﬁa?&@*l
® PWR 7F » | ® LOCADM er%Fﬁ%%%E L7z fE 5. WCAP-16793-NP, Rev.2 T8 Ltféuwﬁ

LHIREZ RKELS FHEIZFERE 2o ERTREH I N TS, 72, LOCADM OFHHIZE T HIKE if%ﬂ‘ﬁ’]iﬁ
ZEMDH, NRCIZEAT T b Z LD LOCADM HHAEDOHEE TSN T /2 <, LTCC ERIM-IN5 & LT
Do
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Y LI
LOTEET
DP

4 L

X T DP
Mixing Y M —
Taok | Mpmp l H% %Q —| op

Flow I

| Meter |5l bl <

i) Westinghouse Electric Company, LLC and AREVA NP, Inc., “Evaluation of Long-Term

Cooling Considering Particulate, Fibrous and Chemical Debris in the Recirculation Fluid”,
WCAP-16793-NP-A, Revision 2, 2013.%
4 3.1 PRBHES AR E O
Figure 3.1 Schematic Diagram of Fuel Assembly Test

RERIRIT, T VAL IFLDSER, FA RO ERH 7 L ATHER I TWD 2, T
TUF LIS T UG ERELEEL TBOT. 77U MEEE TSRS SN D KO
725 T D, FAIRSFODFRO EICEAHT B, Z ofEiTBP g cx 5 X 5 1cEH
ThHbD, FARIKEBRE 7 4 VX TOERNPAE SND, REETIE, B4 7 (Mixing
Tank) O/KIEBK T 7 U &G ATEKOUEEIE NS EHE N EE ISR I N D, BRI
F7UOME, ik, kitT 7)., WiET 7 ) 0OERELSEE T A—F L LTEM L,
RERE R OFEMIIIEARTH D, FEHIZIINS —HORBRNS, UTFTOMANE LN
ELTWD,

- LTCC #FHELZ2WRFFEBRNOT 7 U HIREZ RO 2720 OFRBRFER L0 | kil
FTUENPRELJFRICEET DRI A—X L) 203 b0 | #HET 7 VIO 2R
AT LWV FEmICE ST,

CRBOFER LY, MHET 7V 2 15 g/FA K CThivE, EHRIT/NE Doz, Zhicxt
L. £2COT 72 FOFREEKEIZTRKE WD, LTCC &N T Z LTV ES 25,
Lo TT T bOM#HET 7 U 82N 15 g/FA Kifi72 51X LTCC N HEFFT& 5,

- 15 g/FA IFIEFIT/NSVED T2, FEFITZT 70 N T L OERMICHOETHRRELT
W, T 7Y ORlREAE S & BTSN TE D,

- Westinghouse #AEF 2 VN, 25 g/FA DG TIT o 2ilRiE, JFOLREDH R IND Z &
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DR S 7T, Westinghouse BB} A EWEREI /KA RS ROFEH LY REWTF 7
M, #iiHET 7 U 25 g/FA T% LTCC %R T& 509,

< WU TIKOIE & MR D 2 & S ATHEZR Westinghouse 77 > M &, T TR DI
ErmlMRrd s icky, FHEETTFLZENAETH D, LER-T, 7 ko
HEZEmT5HILT, WlET 7Y ORIRELZS X EIF2Z ENARETH D,

LT 7 U QAR HLSO D%IZ72 5 77 v M OLEITIE, T FRSNHET 7V
OHIBELZFI & BT NTE 5,

EAET 7V BAHIRMAZEIRT 57T MIho TE, %o ORIUENEX DD,
ML 25T 7V aMETLIZ LR, TTIVOREZMEITIZ L, 7T bERMFICED
ARERCRHI 21TV, HIREZ 5 E BT 52 L TH D,

@ fEHr = — FIZ K 23l

LTCC D FEHE A 72 70 < 70 2 ek 2 FHl 3 5 72  fif#fr = — R WCOBRA/TRAC (WC/T)
ZAWT, FOAADOHZER LN OBEMGRE (Co) &2 T2 Fli Lz, iFicEk
W, PREFIOIC LOCA £ 20 43 23R L 72 s CHAEER T — RV b2 b ot LT
WD,

BB T I DT, ARIRARIBLE (2 38 10 2 W i T & v IR A2 12 35 1T 2 W il Vi oD &
— A ZALHA DR RSTFRICEHRE L T 2 FEEROIRIRMIBLE 1K (CLB) 1245\ Tlid ECCS
(2 K D AR A2 SR ARRICIRE L. FFOAA~OBRE KK SIHEDL Z ENEXDL
A, g, FEEEO HLB IZHB W TIE ECCS IZ LA EANFDE F . M7 BREN AKX -
THAFICEONDZ IR DZENTHIENS, L L, 2 2 TOFMET V& LTI,
CLB & HLB DO AFI 72 Sl 2 Al G o | MWT B AT 13 CL midm i (0 Lo~ D BIRE) K 23 /)8
V) &L, FNIC HLB OERHEOT 7Y OIFLEREI 2R E LT,

TEMTIZ. 157 IROBRBHEA R ZA T 5 3 L —FOFETIFITH L, RFRH e —% v
TR R LR R B E & SEE M IEE D) Z20E L TIT> T\ b, HEEOK
JADRENT 28 KT, 2 6 O B EEIX 2 LOSFEEH D BED 0205 L9577,
By M F v (R KRIHVEEDOBEHESIR) 13X, BF 0OV NEED 1.6 &3
D, Flo. FOEFMOSHIL, TES LD H EESOFREN,

FEMTIZIR D 2 S DIFLHFED & — 2Tk L TIT-> TV 5,

a) ERREHEAIR 157 (RO 5 BAKH I B O [0 EHE G K 28 (K& B < X TORREHE
AEPTERICHAZE LD LIRE, T7hb5, (157—28) /157100 = 82% D PAZERZ K
Eo

b) KD NEEDBEHEAR (Ry bF v x) 1 EKZBRS T X TOBREHES RN

(E8) NRC 12 25 g/FA OHIREDOTNNCHONT, RBRT— 408 1 ¥ —A L7/, LabiikzaHs L /TR
BNS L LIERER 1 r— A% b o T Westinghouse B O R IF A ZNilHET 7 U HiIlfR &% 25g/FA &35 2
TR T, MOBREL & RERICHIREZ 15 g/FA & LTWD 2,

(H9) 43k i 1 . NRC 13 WCAP-16793, Rev.2 O SE O H T, it =t — RIZ X 5 7l 2 & F L TV 72200,
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FERIZHAE LI b O EE, T7bb, (157—1) /157x100=99.4% D PAZERZE,

R a)D 7 —ATiX, WEMIE, &b B EORWELE ) B IF IR AT 2 & ARGE
L. Z0O%, BRIAIC &Ko TRELAIRIZIE 2 O @O H 8 OBREHE S IR OB HNZ /3l
Ehd, 5, b)Dr —ATIiX, HIDD 5 R RMR T E DBREHE A R O B ER 23
ALTWHREBEZRE Lz, ZHE—ARTFOTROEHER S D500 LILRWA, AR o
KoL, HABEREVOIX, TEHEV L EEGOFTHY, ZOL~MZ EATLE
TIZ, BIHIC K> TR B EShD 2 &b, IEX{bEn) 5,

L LD CE Lz a) RN b)D 7 — A DOFENTFERIE, A+ 23 2P DI H DS HERE S
HTEHERELTND,

99.4% NPAZE L TH R BIF LR HSICWEIREE WO R EHE 2 R TIFLeikMZE
B4 (ACRS) 1%, I RmAr MR CE 2 RHMAEREBICOVWTEMAEHR LTS, £
2T, ROBMOIETATOIT,

FEFE, FITE L ZAZEOREL LT, ME—PAEN RN TWVDHR Y FFy LD A
AEfRE (23.76 in? (0.015m?)) D43 (50%) MNENNLDLr— A L [FERIZ 80% M ZE R
D= ATOWTHM M Tz, TORER, AN YL E T +oRmANMTbiILD
DI L. 80%IT72 % L lgIZ X D RFITHEM O HEFG BT e <70 D Z LN B
(2o 7,

WA, DA DAL D KARH Cp=50,000, Cp=100,000, Cp=1,000,000 %3 H L 7= i 4T
PITOTz, ZOREE. Cp=100,000 £ TIEHARFLMANRLND T LR o 7o,
Cp=1,000,000 (2722 L HBIEIC K DIRKITIBWANR L 2D Z R BNITR -T2,

LLEMN S BT ST E RIS 23 e 0 RSFINICEE LT2I2 b b B9, & L < il 72
FAZEIRDL. 72 b b BHZERN (157—0.5) /157x100 = 99.7% DA<, Cp=50,000, Cp=100,000
DA TH->TH, LTCC HHEFHRETH L Z LRI TN D,

(3) NRC 2 X % 3

WCAP-16793-NP-A, Rev.2 [T 3 28 & 41T > 72 NRC (X, 2013 4> 4 H 8 Hf} T FSE %
%17 L. WCAP-16793-NP-A,Rev.2 Z &R L7-, ZDOH T, NRCIZ TR FIZRLTH D, K
B R O B KAE S 800 °F () 427°C) LA, BREHMIEE R ifi OHEREY DJE X 0.05 A
»F (1.27mm) BLFCTHIVULLTCC TRV Z L2 oW THERRB L, £, BT
FRBNICFELIAENDHET 7V OFIREIZETOT T v oMK BEHMEA KR ORE
[ZOWT, —BEOHIRME T, 15g/FA & L7z, —J7CFSEI|ZIX NRC (T X 5 A&RSEMMN
TV TEY, ZoR THRYETHEE, R PASRNEKET 7 U HIIREOEMORM, fiE
Wa— FOBEROBRYBNEICOWTIILTOLIICEKL LTV,
@ A& 7 EadT RS

R UBEONHIC XD LTCC OFLE O AIEMEIC DWW T, CLB 248 L=a . A UV ERITHE
MEERE — FIZ X 23#HZ T, ECCS I X DHADBETIFORA NA 7 RS 57200 DMk EE
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AED T ZEMBE LWVEREICEMR S, RSN TERLRET 2HEMICL > T, F
DOEMHEINEEINDIBENH D, TO L O RFELERET 5720, ECCS DFEA%Z
CL 7»H HL IZH) Y 2 5T — FOBHANERN D FIRb ST 5,
WCAP-16793-NP-A, Rev.2 (Z1E, LTCC (28T 5 K vt 021X, PWROG D5~ 1
7T KMMTTRHT 5 & OBERENN TN D, WCAP-16793-NP-A, Rev.2 (Zx3 % NRC 12 &
5 FSETH, 77U NRMND/NAE = LS | JFLTORVEBORES ZRE L
D LT, REIOAR RN A 5| & 2 J TR ILEHE S v T &R T 5 R0,
@ JF TR R BRNMEAET 7 U IR R OFE O 43 Hh

WCAP-16793-NP-A, Rev.2 @ FSE (ZIZf#MET 7 U KR EIZOWT, 77 & MERI OFER
Rl A2 T HZ LICLD ., 15g/FA DFIREEFIE LFHZ&RATE5HE L, LTCC A3
MRESNDZEDEMITE LT, RBEOWKLZHEARE LTHIWERBRAGNTWD, £
LT, I5g/FAULEZEYLT D720, Ny T T L— FDR g EDORBEDOWK 2 IR L
TLHHEEITIE. TN ORBEOWKD LOCA FFICT 7 VIZ K-> THEET, ARUvBirthz%
B L. RBHE (AFP) ZfH L7=7 7 U2 LTCC 2855 & 5 e GAticHERE Liawnw 2 &
B SUTMNTIC L » TRERITIER S 20 E LTS, PWROG X EEfEATIC L - T,
FLVHENREAELLE LTYH, LTCC T RWIZT OFLENSHERFTE 2 LT
WA A, NRC X, BBRICESWTREESNTZ 15 g/FA OHFIIREICINZ 5 & & 0 BIEE R
L. 15g/FA B2 55/, 77 P ZEICES bR TNIERbRnE LTS,
Fo. WHET 7Y ORIREARET -0 DORBREIT O BRI, (LTSN RN & %
RALE UCTikiET 7 VHIBRE A5 & LiF X 5 & T8 21X, MilET 7Y Lhiv+7 7 VI
FoT, mRERERDLIEMETTRBREZITH 2 &% NRC ITRD TV D,
@ fEbr = — RO R OER Y HFHu

NRC (L H 3R OFRHTITR U CHERMAT 217 DA IR O KEAPHZEL TH ., i
BERAEBRET IR ORBENHESND E V) FEELFBOMEEELSEZLE LTS, L
MU, ZO XD BRIGEICIIMLERREAHRT D201, EFICREREREZMES, L2
AR, TOLIBRGEICBIDEHRET 7Y O L OBEEENRINTWRNWZD, T
[ZEZ VY722 LTCC 2 fEFF T & 2 LIl TE e & LT 5,

7RE, HIkD WCAP-17788 TiX, ENTIZE T D 0F.0 A 0 OKPIERE & RBRIZ I 1T B ke
77 VIR EAZFE DT, T 7 U IR EOEINZ DWW TIEY{LE K> T b,
@ WL E W

WCAP-16793-NP-A, Rev.2OHLBHI[R & {72377 > b & L CTHET 5256, LT OME#®
ZNRCIZHEHT 2 Z EMRO LN TN B3,

(E10) i % ¥ Sequoyah 1. 2 E-HélL 2014 45 11 4 7 HIC NRC A7 3 > 11X 53l & L. GL2004-02
TR U T2 20, R UM R RE 2 R L 7= D12 2020 42 TH D 43, 2020 4E 5 A 28 HIZ NRC 1T WCAP-
17788 DL ¥ 2 — BT AT OMANS . FLAQIKT 7 UBNHERBLTH, SUBITHEZA AR EAZ &
W &R L7z 4,
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» HLBRFIZHF DA INZBET D M7 7 ) &0 i K Af,

CHEMET T U BA TR T D OICHWEFIE,

- fkAfET 7 U EASWCAP-16793-NP-A, Rev.2 Dl RfE 2 F Al > TW5 Z & OffER,

cHEET L7 T b OREHESIRIIWCAP-16793-NP-A, Rev2IZ B 1T 2B CHW L LT
D & R XAIRFIC 2 5> TV D Z & DOFfER,

Wi

322 FFvar2A K5 A (F7 0 NERORBGEZER)

WCAP-16793-NP-A, Rev.2 IZ&H 5 15 g/FA &\ 9 IR A ZRWNEHET 7 U &0 IR X,
Westinghouse, Combustion Engineering, Babcock & Wilcox 25§~ T D JF I K OVARBHE SR D
BNZH L CEETHE LR RO THY | [[ TR 1ITZ D5 E EIFORHIZHONT
SkLTW%, 72, FSEIZHI} D NRCIZ X B[R TR IZHKT 2 14 THH D 72 D KGR
OHTH, ZOXIHIR5&E EIFTORMICBEAL TELLTWD Z & ZHif Tk~ 7,

PWROG X, JR I AN HMET 7V RO HIBRME % 51 & EiF 57291 WCAP-
177884445:46:47.48.49 Z-fE i 7=, WCAP-16793-NP-A CTlIilf#T 7V, ki7+7 7V, L7 7
VEBRALTZHBRICE YV 2TOT T v b - BREHES RO W TEET 5 & 5 1Tl
7V HIBRE &2 D 7= DIkt L, WCAP-17788 TIHLET 7 VAT & & b IO A [ 23 B
ETHELTWA EF- FOLOAART T IVICL > THELESEASD LIV y 71 (B/B)
B 5 D AFP WY (%] 3.2 2HR) 12 X 2D HEH UL E FT (HL 30X CL) O#EWIC
K577 bOIREEBRE LY BB O DT 7 ) OfIRMEE B LT b,

2021 4 11 H 58T NRC 1% WCAP-17788 & 738 L TW 7223, IVDE (Z B8 2 HAiratAfh
IS O T, NRC 7% WCAP-17788 # L B = —F 5 idfE T IVDE OZEEEENK N Th
HI)ENI B OB ERTZELTND,

Z OFITIX I WCAP-17788 128 1 2 R MmO BRFRIH L /KGR EEHE IS DU Tk
Z D%, R TIFRERNEHET 7 U IR EEIZ OV T O & O NRC 2% IVDE DR 42 H
BENEW E LIZARBIZ OV TIRR S,

GELD [z 3315 % Westinghouse 1 PWR 75 > M2 3515 5 BB OB EHMBEL OB XX, FHx075
VRETMEDTT RN H LN, BAENICEBITS PWR 772 MIATEREHENADIZD, & NRA #HikF
J—FrTEEmEoRnERifRET D,

GELD) ) 2 13 AR M HIE CLBICHS W C L W E S /a0 35 = L b,
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) Westinghouse Electric Company, LLC and Framatome Inc., “Comprehensive Analysis
and Test Program for GSI-191 Closure (PA-SEE-1090)”, WCAP-17788-NP, Volume 1, Revision 1,

2019.4

Core
Bamel

3.2 AURBTLES
Figure 3.2 Alternate Flow Path through Barrel/Baffle Region

(1) E¥Im A O BERFHIA &b KGR

WCAP-17788 Tlx. LOCA #% D LTCC % #EFF4 5 7= 012,

202 T Z & HRR LTV D,

a) AEEERZE P OIRE DN HFA TEDRWREICHER TE 2 X 5. T2 m &R 3 ik

ShoZ &,

b) A VEATH ORI - PRI OB U BIRENEHFIRAmR TH D Z &,
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WCAP-16793-NP-A, Rev.2 TiE, EFC a)lz- oW TIE PCT 28 800 °F (K1 427 C) &5
Wi ST RSFIE L TR Y, WCAP-17788 TH Z OB E#EA B k< L LTV 5D,
F72.WCAP-16793-NP-A T7 7 U MREMEEE R I HERE L 72 & & OHEREM DJE X 28 0.05
AT EBZRNELTEY, 2bbbZOHWEELS N TND,

(2) fllHfeT =7 U il PR &

WCAP-17788 Tl&, HLB & CLB IZDW T, ZAE4UHHMET 7 V HIREZHE L T\ 5,
HLB OHIPRE X, FA, REFEFHIEIE L, CLB OFIR RIS ToFR BRI i@
DIEMNFHEE S D (BRI EIZIEAR 1), BUFIZ HLB & CLB ©F 7 U il fRfEIZ
WTIR 5,

@ HLB

WCAP-17788 Tlif, HLB IZEWTHLARANRT 7 VIZ L D AZE L7=%4A. AFPIZ X D4R
DA ZERET 5, £/, HLB 2R Di#ET 7 Y OfIREIZ OV T, LA A ICHERE
HEE AFPIZIE T DR EICE FN TV DL ES HL FEAIZ L W IFLICERAE N D &5 5 4
IZEZE L, FEOAD EFLHNEENZIUC O W THITRE 2 389 59, HLB FED4F LA
SR DT 7 HI IR B 13 a B & OFEAT IC L 0 B S D, $l RSO IR E I F T,
LLFD 3 SOEEEHW5,

a) Kmax : LTCC 238517 H 072 WL A JEBLRE O i KME, BUK gt Cid. o 7 i1

B0z (SSO) LRIEFICFLDAIICT 7 U BNHERET 5 & L CTROA N OERREK
K #%ET 5, HLB OHA . SSO £ THOL~DEKIZRWST 2K E LT 7V 28
FERVKIZE DD (K 3.3(a)), SSO LUK, o 7 %K E 3% ECCS FEERIEIAIZ X
V. T7VDRANEE D (X 3.3(b), HLB ¥ U A D4 CL IZEA S 7= ECCS
WZEENDT 7V IE F LA IFELATBICERET 5, BUK DT 2 A5 2 & T,
PREHE B IR EE D 800 °F (9 427°C) LAT & 2 4P LA N EHAE K DO FKIE K &
RODHZENTED, LT, Mi/NABHEA BEHRBROECENTT 7 U OFEIC
EIFLDADDEREEEOT 7V ORLEOBBRERD DL Z LN TE, Ko lJET D

(ETER3S 0> Table 2 121, 7% (Westinghouse 77 > kT, B/B Il LA KR O FREDO L O,
Combustion Engineering, Babcock and Wilcox) & % F (Westinghouse, Framatome) OfiA Z & 12 HLB
BT DMHMET 7 U HIRESRE SN TS, BAENREIZOWTIEIEAR L o T2,

(HOIVDE I2 B9 2 A A A F % Tk, AFPIC LB HHET 7 U OIS0 TOE 2 2B TRV,
BT 7 U 53 I BRAAREZ] (AFP SrUEBHARIEZ]) 23, FOARICBIT 27 7 UHERR —#TH H &\ 5 B
B2 EICE SN TNDENE Th D, EEOT 7 UHERIT —HTIE <. AFP BIARF AN —BRICHERS &
L7em Bzl BOWIFIC R 57255 L LTWA, NRCIZFLAO DT 7 U2 AFP #&H THli3 5% 2
FaBH TRV, FEENFLADOT 7 VBN —HKTRWED, FLOAAT 7 VHIRBELZEZLTH
LTCC Z BT W O BEAHRTEDL L AR L THINE LTS, FEFN AFP OQIRIZ 7 LYy
FEEY | FDAROMMET 7Y MR ZTE U 2 5813 AN SHARE W b NRC E &Y BEfl7RY
fizdT 5> _X&E &L TWVD,

(EISPWR 3% 13 WCAP-16793 D #ABHE A IRHER L 135 7 2 SR IK R CRB % B GEAIZIEL).
WCAP-16793 OBREHE A RGBT IR & R DM AT 2 FF> D123t L, WCAP-17788 O RREHE & KB K
IR FEIREHE BRI AT D 1/4 % 15 HE,
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LEDOTT ) OENPFHIREL L TRESND,

b) tooek @ LA TERICEAZEL TH AFP O OWMENI LY LTCC W5 5L W/ RE
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