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WAEE 7.1.2.6
BEZ o 7HOFBAILZ A 2 71220 T

1. FEZ7HOROHAIESZ A I 7220 T

7'Z v MERR . BEY V7 IZOWTIEKHFEEA 4. AMPa[gage [FREEON o H A THEZT
BY., HOFRIHRETH Y HERIKEICH 5, EEPO 1 REMESIZAT 15. 4MPa(gage] TH
HZ b, EEFIPEAINDZ E1TR (FEREZRELTEY 1 KGR LOHHR
b2, BES 7 IR RAFLGBRREO—oTH Y | FRET 1 KGHAMENNEES 7
FEALLT & 7edud, HEADBIEELS,

AN OB N ZLEEL LRV, EARITERTH S, £OREN RO L D RED RIHET
AUTHOFZPAIE L TEE#REEIL T 2 & D, Bz, RV I7HOKRETHEAEZD
HOFORREL T T 2L, No AR GRERET R) 23 1 RGHEAFZAICHA L, 1 RGEEH
R TEIERITRIT HRRHEARS 2 KAGHENC L2 1 RGHIBAERSHES NS Z L 22D Tz
O, EAPKETTIUIHOROHES RO M, HOFERALT L Z 1 2 7IIEERIZE
bETER1IDODLDITHRS,

#z1., EEF L I7HOFRPLEEAI TV —&
=50 A FREA LB

s . 4 B oy LA EH [ P

WIERRERR | WIES Y ZWRAMEI AT | gy —roz) | GRERD
- L HRE
- /NLOCA (ECCSIE#)

ZRAL (1) 1 RAEWAES) 6. 9WPalgage] T | (HIEEAIZLY | W HHENZ | REEABSIL

: 6. MPalgage] LI ETHEFFS 4L ECCS ik s
Ik pspeir o x % BEEAZ By | (T THE)
PRI AR AV RO DAL 1

A, )
A FENIT - FRFLOCA
LHIFELW | (2) 1 IREHEBIES 0. 6MPalgage] T +EETE A SR )
HIZHIFET P ks 1 s A B =T AAT A Ntk
LG LOCA
B
K
i)
i
1RFBEH b -
ERGHIT | (3) 1 KKEWIES 1. Walgage] T jﬁ?%?ﬁﬁﬁ%
g s S—ILLOCAH®HY ;
LB E LG P ks e N o fHHBA 1L
P (L. 2WPa[ gage] -+ 4% 0. 5WPa) - BIFFREN IR (24 BERE)
5%& ; S e +RCP—/ALOCAML

#1  BEFAEHEAZERLTRE, KLOCA® LS A AR, BVEIZ L H5BMNRERTAE5E L &SEARGETE T
[Eabd L, BEEARTEAL N MRS, 228 IERIEARO L 512, 2WRHIRGERREZ LY | JnEES %
Hlf LEEE AR D 2 < Y LHEEICT IEEIL MRES R SIS Z LA EE L FRELL EX SDORRIES L L,
WAL TE N B ORER & N PR 25,
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2. BEX7HORMAILY A I FORERB (L KGBEMENE) (20T (&1 OfiFR)
(1) 1 &BHBES 6. OWPalgage] THALET 554
1 WGHWAET] 6. OMPalgage] TRAIL T 2BEH & LT, FRERFEAZBIETA-OEFES 7
E57159 4. AMPagage | lC &8 2 2+ 7= 7 6. WPa[gage | IZ CRALET A L 9 EDH TV A, 1 IRGHET
J£7] 6. MPa[gage] TRAIL T 2FERIILIFDOLEEY,
a. BEELRE
b. /nNLOCA (ECCSIER) (BEFAZVE LT EHIEATEER 1 iGHHEX)

2B, PLOCAIZBWTIE, 1 KRGEHZRILDRZWENDRWZ EMHE CC SIEIESE
HHESIt%, RTARSTNDEDOEANCLY 1 WBHMENNEET S0, EEY 7 DEAN
ANMCERNINEH T 5,

(2) 1WEGEBED 0. 6MPalgage] THLET 554

1 WIRHFATES 0. 6MPa[gage] THHIET2BEM E LT, KLOCAKE, 1 RGHFZLDRA
WERE WD, BEY 7 KTZEEITEASNS, ZOBEIIEBNT, 1RGEFZ~DN,
HAFABGIE OB AN, 1 WEHBAED D 0. 6MPalgage] & 2T ORA LTS, 1 kb
EIEFES] 0. 6MPalgage] TR+ AFESEIZILITO LB D, (0. 6MPalgage] DIRHLIZ >V TlE, 3
THZR)

a. TEEETL OCA+EEEALRK

b. A 7—TxAAATALLOCA

(3) 1GEHMED (RE) #91. MPalgage] (208°C) THLET5HE

1 IRIGHWATES K9 1. 7 MPalgage] (208°C) (ZTRAILT 2EM E LT, £4Q0E) /B IFEE M

(B AEEFEARMERAARE) B EFEAICL Y —EEOIT ) BKEANT X 2 ROGE MR L O
T LI=GHRESEDT- 00 1 IIEHIFT A =0 8 ) 2R3 5, EEICHEKELHRT 2845
B R EAHMAILREILEY TRV &, —FH T 1RGBHEBR~DON o HAFA L OB S5
ik, BESY 7 EARMGR, BURYA IS TEEY I/ HORERIET 2HERH S, L
oo T, FAIEBEEZST O 1 RGEMENIT, NoH AR 1 IRGEHZRWIZIATAENR 1.2
MPa[gage |2} L, iEfiE{E EO AR +0. 5MPa 24T, 1 IGEMES (GREE) 249 1. TMPa[gage]

(208°C) &L TW5B, (8 1. ™MPa[gage] DIRHLIZ O TIX, 3TEBMR)

BARMZEEL LT, FRKED LFIC L 22BN L0 1 IIGEIROBIR - BIEE1T 5.
LB TEEZ 7 0BEASHSA, BREELRTIVIHOFROMAIERTE 2D, 1 K
WHBAES GREE) %49 1. TMPa[gage] (208°C) (z¥%—7 L. BFEIH%, HOFZHIET S,
1 KBEBIES) (BEE) 259 1. MPalgage] (208°C) TRAIETAERIILUTOEEY,

a. ERMENERER+RCPY—/LVLOCADHY

b. £ FENEREL (2 4H#) +RCP—/LLOCAZRL
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P = Pi X (Vi/V) 7

Pi: fI#ES (MPalabs])

Vi : PIEZHHEERE (m?)

P:ZFEX272EDES (MPalabs])

V  BES 7 ZZOKHEEE (m?)

y : RY be—7EE (FREE: 1.0 BEAE(L : 1.4)

EEFEAMERL, EEZ L 7RAKED 29.0m® (1EH47-9) SHcshicLZDEHELT
MRETE 5, BAEEICL»T, @HATAHRY ho—THERRRLI L6, ZOREEELT
HARPIEEAZUTO EBVREL TV,

(1) 1 &&GBEHBES 0. 6MPa[gage] TRALET5E 2 F
RLOCAZED LI ITRAWENPE S | RGEAMENPRFFTERWGEIE, EEFZ 7D
ENTRNVEETHD Z Ed, EEY 7 NGHERORER IO ELZIT RN EE
2 Bivd, (- TIREZIIZINR &l LR TH OWEVE(k e e, AY ba—7%
iz, BEEl: 1.4 2FRALTHET S, ZOBAOEEY > 7 MERONEIN o A
MBAECDHEIA 0. 6MPalgage] L2578, FBESY 7 HOFOMHAILIX, 1| IRGHMES
0.6MPalgage] & L TW5, E£7o, FL~DEAZELET D Z L OEBIERBITBRE LR,

(2) 1 WEEMEDH 1. MPalgage] THLET5E 2

EXZENIEIFERD L 5 ITH - [REEARPMERREOSEIL, 2 KGHIRGERIEIZ L
D 1 WRHIZRDOENZHIE LEEFEAZHEEIITo T, 20 L 5 RFEL T 1 KinEIME
NOETITEC T, BEZ 7 OENL, $oLK Y LEELTHLZ b, BEF 7N
SAHOREIIIROEEEZ T L LEZbND, E- T, RELLIIVHIREARETES
FiRA LA, B bo—7ERT. FEEL: 1.0 2R L GHET S, 20580
FES 7 MEROWNEN o T AL CSENIL A 1. 2WPalgage] £ 725, & ZIZ+0. 5MPa

(7F) OEEEMER R A - LY 7 HOFROMIEIL, 1 IGFIFESHT 1. TMPalgage] &
LTW3,

(7F) EIERERE +0. BMPa D242 T

PAIEHREZAT 5 1 RInAWE L, R EORB 2 A TRET DLENRH D, F12, fil
EICHARBEFERT 0B8R0, B & SMAERETEY] TRiduv,
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BTEE T 1.2.7
FERIR A T LA IR T DR LA RO EIZ DOV T

1. [ICHIT

AT TRENSVEIREE I K YR TR A A RETE S ZEE: L T, RCP—/LLOCAD %
ALTEEE. 1 RGHROFRAKEEZHERT S Z & CRLEBHEZIET 28800,
EIREAT L ALK EL BT AICh > TORBEEB LA L LT, &
TERRERLERIC 1 IGEMES R ONREEDHERFZ1T 5. 1 IRSEIES0. TMPa [gage]
IZBRE LIS, REBRRINASRA T LA R AL AR LK EERT S 2 & L
LTHBY, ZOEKMEDRENDZE X FITOWTERE LT,

2. REHE
B —r P RTN—T [ 2AE S TEIREER \ZBT DIF LRGN R Th 5,
REBBRIA T LA R 7B 2R LEKTRIL, 30’ /hé LTEBY, #&
B R HEERTEE IR 5, /INMELOCAEZR DT RB W TERDH 5,
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2. (Henry Fauske ®R)) ZHWTHREZEH L. TORE. RCPI—/LE
2B ORZVFEITH 9n®/h/E (§ 436gpm/B) LizoTz,

(2) XERCPI—1LY—ZEFNL

KREWHRIZEBWTIE, RCPY—NWVY—ZZRB ) A7 25 lidH5ET /v
& LT, W0G2000 EF LA L., PEAALLE—FENRCIZEH L7, (2000
F£124)

NRCiZZhizx L, Z2:FME (SER : Safety Evaluation Report) #%Z&{T
(2003 £ 5 A) L. £OH THEEHRHLZE2FMIAVWSERCPI—LVY —7%F
TAPRENTEY, —/VBREREARFORAVEL, 480gpn/B &RE L TV
D

RCPY— VKX WVE
TIMING AFTER LOSS OF ALL RCP SEAL COOLING

0-13minutes 13minutes—2hours >2hours
gpm/RCP gpm/RCP gpm/RCP

(probability) (probability) (probability)
21 (1.0) 21 (0.79) 21 (0.79)
76 (0.01) 76 (0.01)

182 (0.1975) 182 (0. 1975)

480 (0. 0025) 480 (0.0025)

(Hi)

Safety Evaluation By The Office Of Nuclear Reactor Regulation WCAP-15603,
Revision 1, “WOG2000 Reactor Coolant Pump Seal Leakage Model For Westinghouse

PWRs” Westinghouse Owners Group Project No. 694
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(3) WMAVWEORE
RCP Y —/LEORAVEOFHMERE R (K 99n*/h/E (K 436gpm/5) ) &K
EHO—n) =277 NVEZRLERZVE (81090’ /h/A (480gpm/H) ) 7
b, AHEFMIBV T — A EEELRREX OV E S LTH 1090°/h/E
(480gpm/ &) ZFRE LT,

2. 2 [RCPY—NVLOCAREELRWEE] IKBIFABRCPI—AEHLD
Rx W
S BORK, RC P —/ViBOERENSHER S TW A5G ORI mICHIT
BI/AVEIZOWVWTIE, EERCPIZEAL TS BORORESRSF (1 KREH
15. 4MPa, 1 &KRIRE 290C) #E R LU Tl LSRR L 0, HARED T4 (N
ANRARFY 7 4 R) ZBLTORZWEDLRHO0.8n®/h, No.2 —APHDRKZ
WERK 0.4m°/h TH Y EFHTH 1.20°/h THY, RCPI—ILENLDRZ
WERIZRSFEICHK 1. 5m®/h/E (6. 6gpm/B) ZREL TV 5,
(BIHE—4)
SBOBDR CP I —/AbDORRIZONWTIE, @EEANTETFRRABZ
b TBY, FEFBRLRAZEO/EREBELNL TN,
(BI#&—5)
2B, RAWVEROFHmIZB VT, No.2 >—VHODEHZKKRE. HKE
NFAy (RNARZRFY 74 R) HODOEHNZRCPEKEY 74 kKB LA
(WH LES : 0.98MPa, MR1EY EF7 : 0.83MPa) DR LIES (0.98MPa) & L
TiHMEL T, EHLRAZFRHTH D,

AHFMIZB VT, EFEORAVER 1. 5n°/h/E (6. 6gpm/E) (TS T
% A% 0. 2cm (9 0. 07inch/B) OBRAZHRE LT LTS, ZZ T, AL
DREIZHT=->TiL, BOHOHAENIRTEL L7z LT, FI#loRzWE
L 5me/h/BERBEICREL TS,

7o, AOEFHHICBVTIE, RCPEHEKED 74 VB LAN LIKRIES
DETIZEDVRELESHRIZ.HAKED A 2 (A 3RFY 7 4 R) KU No. 2
= EBITRAVBELETS (m®/h) & LTEHEE LTW3,

SIT,BHAREVIAY (XA RRFY T4 R) X, RCPEKEY FA
A LAPKRE IENITTRHER A2 2V IRAWVIEELET S, RCPHAKREY
FAVER LFORE EVIZONTIX, EHRICHMERBREERL, WEHL
ENEHRTHE L bz, REEYEAREBLUEDEN TRV EIHIE
#x ( ) EHEHR) UTCThHIILERRLT
By, EEEEZELTNS,

PR 0D N2 | TR TG BRI L £9 0D C/ABA C = S8 /v,
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F7e, No. 2 —MZHONWTHE, X ThH), RCPEKRED FA B L
FRREIEEBES (0.83MPa) ([ZHBWTIE, —/ Vil OEMRRESHER S,
+37 M UAIHE FAILTE) A3 Zihb, WAV UARBRELE
Zbhb, 2B, ZFE 0.83MPa TIRAZWVEOFHHIZAW R IZEVRLZWVE
ERELERER, ILWUTTH Y HMEFMEEHR X 5,

*1. B#E—4 (3.74) MWNo.2 —BBFREEM (1) &
% 2, (BEEERETONo. 2 —LRAZWVWEREIZHT-oTiE, 1O LILEHRBOERHNLRD LA

b RE FHRELTWA, 38, 1.5n%/h O — AR VEERIZHBIT S No. 2 — LR Z

FHEIZBWTIE, RSFEIC No. 2 & — L AQED % 15. MPa, H O TILibMsE LERMIz RS L
MEL, B#k—4 (3.74) [No.2 —vm@pmEsEm (1) =, (2) XEAVTRH-E8mE

0] ERELTVD,

BEHAOANRIIEEFRICBLETOTABRTEERA,
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1 RGHEHM B 72— NED b DR ZWEROFHmIZBIT 5
Henry-Fauske OO HMEIZ DWW T

1. XCPHIiC

1RWEAM AR (LT TRCP &V 9,) —AENEDORAVEOFFMIZ IS
WTIX RRED T EY v AFO@EiE i &% Henry-—Fauske DXZBWHA L THEH L T
Wd,

FEY U AMOTEEEERIZ, H10@EY, EBOROHRPIRTHLS, TD XD
72fRIZ% U Henry-Fauske DR EBEH T3 Z & OZEHEIZ OV TRIZART,
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I
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zm‘ TR ER R
K1 RCPZVEU»AFEREOMERIR

2. Henry-Fauske ® =00
(1) T b A—H—ZRBIT AR

YR 14 FITT T P A—H—IZBNWT, R E LT, T 7 AH THROE
MEBREEZ BT Y7 AROFRE L@ERE BRI OBRZHRER - #
HLTW5,

B 2iZRd ey, 7o/ AH#EZEBTI2MEIIARERTHY . FEEL/
XL T2 LMmBEEN/NEL 25L& BITRCPI—AHE L FKICIBORVHBR
ks, AAEICLE L, TU/AAOMKERE S TE GBRE) ORI
DNWTH 3 OFERE/D & L HIT, Henry-Fauske DXEZHWTEE LERENR
BRIEL L —&HTDHZLENHERENATVS,

£, B3, B0 7T 7 AofiEmEcmz, BE-TE &y
7 0) BAEIFMMLTRLTWADR, RCPIEY Ao TEITABE
HlcEgInTnD,
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PEDZ b, RCPI—AEMS ORI OEREEMIZI T, Henry-Fauske
DRZEHTAZ LiIIRE LWL 5,
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(2) ABXTERICE T HRIERR

Henry-Fauske D322\ TiE, ABASTEH I2HBW T, PR (2815 LOCA IZ &
S ELE ORUNER 2> b O AW BE ORIl FEME 2 BANS B 4 m&Z D 16 mmd
J AN EERT ABRAMEORRET —F L ORIEEIToTED RIS TN S,
FhIZ L5 L EEOBE - EH7—RIZHBWT, Henry-Fauske DXL VRO
HEFTEITX, RBREL L —HTHZLBERINTVWD, EZOHEMEIIRC
P7EY U AMEVDSVEETHY, (1) ERLEL. IS WIRBEEHEIIC
Henry-Fauske O ZBEHATAZ L OZUEERL TWEE VR B,

%1 :Lin J.C., Gruen G.E., Quapp W.J. “Critical flow in small nozzles for
saturated and subcooled water at high pressure” ASME winter annual
meeting, 1980
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CRITICAL FLOW IN SMALL ROZZLLS FUR
SATUPATED AND SUBCOOLED WATER AT HIGH PRESSURE

J. C. Lin, G. E. Gruer, W. J. Quapp
EG&G ldaho, Inc.

ldano Falls, Idaho 2341k

TABLE 3
TEST CONDTIONS FOR WYLE AND LTSF SMALL NOZZLE CALIBRATION TESTS

PRESSURE TEMPERATURE
TEST (Test Section) (Test Section) NOZZLE SIZE

MPa K am
LOSI-[RRR 9.6 542 16
L0si-2 6.20 543 16
LOSI-3 4.60 538 16
L0S2-1A 13.44 552 4
L0S2-2 10.5 550 4
L0s2-3 7.2 551 4
Wyle 3R 14.7 557 16
Wyle 06 14.7 557 4

LOSI and LOS2: Test Series 1 and 2 for LTSF small nozzle calibration tests.

(Hig)

Lin J.C., Gruen G.E., Quapp W.J. “Critical flow in small nozzles for saturated
and subcooled water at high pressure” ASME winter annual meeting, 1980
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TABLE 4 SUBCODLED FLOW MASS FLOM MASS FLUX LTSF AND WYLE CALIBRATION DATA

33 PRESSURE DENSITY STAGANATION | - DISCHARGE HENRY-F AUSKE MODIF [E0 6t

C quauy " MASS FLUX MASS FLUX BURNELL DATA
‘ MASS FLUX
HPa kg,“n] .- . Itqfs-u? I:gfs-mz kqfs-nz kgfs-uz

x0* <10 x10 x10°

LOS1- 1RRR? 9.60 770 -0.008 8.2:0.4 8.4 8.6 --
1051-2 6.20 740 0.001 ©3.940.2 a4 32 4.
L0s1-3 4.60 700 0.004 © 3.0%0.15 3.7 33 ws
1052-1a° 13.44 3 -0.022 J1.743.2 10.9 1.4 --
L0s2-2 10.59 719 -0.005 7.841.6 8.5 8.5 .
L052-3 .21 721 0.0006 " 6.04).2 5.2 5.3 5.6
wrie 1° 6.50 700 0.0033 4.750.4 a6 3.6 4.6
wrLe 06° 6.85 81s -0.0044 7.440.8 1.7 8.3 1.6
WYLE 06 6.66 821 -0.008¢ 7.040.4 7.8 8.2 1.6

a. LOS! and LOS2:

b. MYLE 3R and WYLE 06: WYLE 16 mm any & mm nozzle test data, respectively,

(Hist)

LTSF 16 mm and 4 mn nozzles test data, respectively.

Lin J.C., Gruen G.E., Quapp W.J. “Critical flow in small nozzles for saturated

and subcooled water at high pressure”

#s7.1.2.10-13

ASME winter annual meeting,

1980
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BBRREICEDTEY VAOREBNREZOND, TNHICLD, RAWVWEOFMIZHE
BERFEPRIZERVWIEIZONT, UTO@EYHERLE,

1. EAZEECX DT Y v 2ADMBET

FEV UAEEHOAQN/HODEAEZL VRETIEHAEZFMT 2. RAVE
BB T, FE Y R ARIICES 15.4MPa @ 1 RIGHMBBA L, EEDOF
B UAEERZBERL, RACBEINDZ L RS, AFHEIZEBWTIX, U
TROZFEY AFOMEZ FTROBEY ., 2REDFFHRLELTET/HEL, &
SFEIZ 1 DOEIUICEE 15. dMPa N ESMTE L LTERT A Z L & L THbZ1T
S

AR TORFFHRIZHIT 2 BRHITIEAREDIL, BERMTIRME 25720,
FHIRE DN ZH T ORKBEEMTIESD 0w OFHERIC TS X5 L 72,

FHlDOFER, 7Y CAMFTREICRET D HEKREIE. 290°CI2i31T % SUSF304
DOBERBUTOMEERY, BE LEE2THY, BEERIZAE LRV, B, L)Y
v AEREREICEETDIEANE, ERRD 0w SV /NEWNZ END, RN T
B EiEien,

z=IE

B34S | SUSF304 DRER A FEAERS ORBRIR BRI
O max SY (2900C) *‘T—g_‘é H:$ a max/Sy

15. 4MPa 121MPa 128. 6MPa 0.94

7 U A (BFEF - SUSF304)

e

FEIE p =15. 4MPa (57T )

HEETLV (AELE)
fifE—A> b :M=p-L%Y2
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B RKFEAEMITIES] 0w FHER :
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BEAONFIHRERFRICEL £
TOTARATE A,

2. BERVEHEIZLETEY VR ETEHMOBE~DOEE

FEY rA~DOmIE (290C) @ 1 KRGHAM DB, TREEHEREH OIRED
ERTZ, ZOROBIREICLSFME T EY U ADKRBOIEA VY Z3HE Lk
. BEOENY &, 0.5%0TF (BT T w_]H cav.
BHEREICS 2 5B 0.5%UT LAY, WAVEOFMMCE 2 2H I b
FHThHS,

% 1 EHESOIENRDE
(EHE=
B RE (mm) = o XD X (Tsso— Tir)
a : PRIERAE (um/mnC)
Tspo ¢ 290°C
Trr : 20°C

FHEETV]

D: UV AREE or THh/ME (mm)

[Rf)=a
SHE B H=2a=A

<}!f"—\
T () il

1
- X BhEE

FPAROR R P ="
SRR e I R T =2a" =0

FEY A (HfE)

7 | AR f.ﬁ'm AHE D o
(:': T T AR, 2
- )
r LA Do
UV ARED.
(Z vV REERRE)
Al Tl
FEU U ANEE Din mm
FEnsE Dout mm
B A=Dir~ Dout mm
BlgR®% I Y VARNE D in mm
VIR 4 MR AP mm
BV R 1R E AR A=Di - Do |mm
B DRV & B=A"-A mm
g B/A % 0. 46 0. 46
SUSF304 D# I IRREL X 10 *mm/mm°C 17.018
SUSF347 DR %E X 10" mm/mm"C 17. 554
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s MERE L TitR Bt I er B 7 SUSF304 ZfEf L T\ 5,
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W bIECHICHIRE NS,
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DEE CEET HESIThE N,

-BEFn 54 £ () HEBEH S RKIREREEMEEERER CEVEREBER )
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