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TIMING AFTER LOSS OF ALL RCP SEAL COOLING TIMING AFTER LOSS OF ALL RCP SEAL COOLING
0 - 13 minutes 13 minutes - 2 hours > 2 hours 0 - 13 minutes 13 minutes - 2 hours > 2 hours
"old” O-rings high-temperature “old” O-ings high-temperature “old” O-rings high-temperature “old” O-nngs high-temperature “old” O-rings high-temperatura “old” C-rings high-temparature
(RHODES) fings (RHODES) 0-nings (RHODES) O-rings (RHODES) O-rings {RHDDES) 0-1ings (RHODES) C-rings.
| = ey ONOBAO0: Y oo o | NWORRNN ] e o L S ROBNON: o e o (o ONOB00, Booo oz sl AWORIIN ] o o o] - oG 20000
apm/RCP apm/RCP gpm/RCP apm/RCP apm/RCP gpm/RCP apm/RCP apm/RCP gpm/RCP apm/RCP apm/RCP apm/RCP
(probability) | (probability) || (probability) | (probability) (probability) (probability) (probability) (probability) || (probability) | (probability) | (probability) | (probability)
21(1.0) 21(1.0) 21(0.78) 21(0.79) 21(0.79) 21(1.0) 21(1.0) 21(0.78) 21(0.79) 21(0.79)
76 (0.02) 76 (0.01) 76 (0.01) 76 (0.02) 76 (0.01) 76 (0.01)
182 (0.195) | 182 (0.1975) 182 (0.1975) 182 (0.195) | 182 (0.1975) 182 (0.1975)
300 (0.995) 300 (0.995)
480 (0.005) | 480 (0.0025) | 480 (0.005) | 480 (0.0025) 480 (0.005) | 480 (0.0025) | 480 (0.005) | 480 (0.0025)
*Sequences with the same resulting leakage rate have been combined in the above table. *Sequences with the same resulting leakage rate have been combined in the above table.
() (HH/E)
SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION WCAP-15603, REVISION 1, SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION WCAP-15603, REVISION 1,
"WOG 2000 REACTOR COOLANT PUMP SEAL LEAKAGE MODEL FOR WESTINGHOUSE PWERS" "WOG 2000 REACTOR COOLANT PUMP SEAL LEAEAGE MODEL FOR WESTINGHOUSE PWRS"
WESTINGHOUSE OWNERS GROUP PROJECT NO. 694 WESTINGHOUSE OWNERS GROUP PROJECT NO. 694
(3) BAVWEORE (3) IMAVWEORE
HERCP I —AHORLIVETEZE (1 4m?/h/E (3 41depm/E) ) &, RED—AJ—| RCPI—ABORBAVEOFMEFESR (899 /h/E (89 436gmn/B)) LRED—A ) —2 57N | EEHOfEE
JEFNEBRBLERAVE (109m3/hE (480gpm/E) ) b, —AEMAEEELRLEZBGOR | 2B LERBAVE (1109 n'/h/E (480gmn/&)) b, BOHMEFHEIZB W TIE S — /U EREEEE AR
ZVEL LT, 109m3/WE (480gpm/E) HFREL:, ZWEL LTH 1090°/h/E (480gpn/F) ERRE LT,
2. 2 [RCPY—NVLOCAREELRWVWES] ICBITARCPI—AHMLORANE 2. 2 TRCPY—ALOCARRELRWES] [CBITSRCPY—AENLORLNE
SBOR, RCPy—AHOBEBHERSL TV SBGOFMEIHIZBITSRAVEIZIONTIE, | SBOM, RCPI—AHOEESHERSA TV SREEOEDETMCBIT5RAVEIZSVTIL,
EERCPIZELTSB oﬁoﬁﬁ%ﬁ; (1%FEEFH 15.4MPa, 1 RFIRE 290C) #EEL Tl | EERCPIZEL TS BORORESRM (1 RFEES 15.4MPa, 1 &Eﬁiﬂg 290C) #E[EL TFHH
L?“ﬁ%).:*} =ENFA Yy (RAARNAFY T4 A) ZELTORA 9 11m?%*h, No2 i~ L?"’%%otﬂ. BKED A2 #7559 0.8m*/h, No.2 i —
i# 04m®/h THY, RCP b DR AV T# 1bm?*/h/E WERIR
1 _lb‘l
(BHE—4) (BlE—4)
phihTH0 ., b
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# 1. LinJ.C, Gruen G.E_, Quapp W.J_ "Critical flow in small nozzles for saturated and
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CRITICAL FLOW IN SMALL WOZ/LLS FUR
SATUPATED AND SUBCOOLEL WATER AT HIGH PRESSUAE

SATUPATED AND SUBCOOLEU WATER AT HIGH PRESSURE

J. €. Lin, 6. €. Gruer, W. J. Quapp J. C. Lin, 6. €. Gruen, W. J. Quapp

EGEG ldanho, Inc. EGSG Idano, Inc.

ldano Falls, ldaho 8441%
ldano Falls, Idaho 24415

TABLE 3 e

TEST CONDTIONS FOR WYLE AND LTSF SMALL NOZZILE CALIBRATION TESTS
TEST CONDTIONS FOR WYLE AND LTSF SMALL NOZZILE CALIBRATION TESTS

PRESSURE TEMPERATURE
PRESSURE TEMPERATURE TEST (Test Saction) (Test Section) NOIILE SIZE
TEST (Test Section) (Test Section) NOZILE SIZE
WPa K m
MPa K m i
LOSI=[RAR 9.6 542 16
— LOSi-2 6.20 543 16
LOS1-[RRR 9. 42
I 6 5 16 L051-3 4.60 538 16
Losi-2 6.20 543 16 L0S2-14 13.4 552 8
LOSI-2 4.60 538 16 L052-2 10.5 550 4
L0S2-1A 13.44 552 4 L052-1 1.2 551 4
L0S§2-2 10.5 550 4 Wyle 3R 14.7 557 16
L052-3 7.2 551 a Ry 08 W = '
Wyle 3R 14.7 557 16 e :
LOST ana LOSZ2: Test Serfes 1 and 2 for LTSF s=all nozzle calibration tests.
Wyle 06 14.7 557 4
e ' ()
LOSI and LOS2: Test Series 1 and 2 for LTSF small nozzle calibration tests. Lin J.C., Gruen G.E., Quapp W.J. *Critical flow in small nozzles for saturated

and subcooled water at high pressure” ASME winter anmual meeting, 1980
(HiR)

Lin J.C., Gruen G E., Quapp WdJ. "Critical flow in small nozzles for saturated and subcooled

water at high pressure” ASME winter annual meeting, 1980
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Lin J.C, Gruen GE., Quapp WJ. "Critical flow in small nozzles for saturated and subcooled o LS00 LTSE 06 o amt 0w motrles 1ent Aot respactively,
water at high pressure" ASME winter annual meeting, 1980 B WAL e AME0h: VL 10 aa o ratele Ut datd, et ionly
(i)

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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