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a1

% 4.3-3 NUREG/CR-6928 DT —

% (1/2) (Tableb—1 X ¥ i/KEE G D bk Fy)

Data Industry-average Failure Probability or Rate Distribution
(Rounded)
Data Demands or d
Component | Failure Description Failures " or | Components Distribution Mean o B EF Mean o B EF Comments
Source Hours
Mode h
ACC pLg |Ar Accumulator EPIX | 3 | 67346880 | h 961 |Gamma| ®BPYRS 404k 08| 03 [6.07E+06| 18.8 | 5.008:08 |03 |6.00E+06| 18.8 |1997 - 2004 data
External Leak Small LL)
M *,
ACC gL |Alr Accumulator EPIX h Gamma| EES"007 {5 46k.00 | 03 |8.68E+07| 18.8 | 3.00E-09| 0.3 | 1.00E+08| 18.8 |Small leak times 0.07
External Leak Large LL)
Air-Operated Valve (Jeffreys,
AOV BLS [ ol EPIX | 2 | 194191680 | h 2771 | Gamma| (0> | 129E-08| 0.5 |388E+07| 84 | 120608 |05 [4.17E+07| 84 [1to 50 gpm. 1997 -2004 data.
- *,
AOV gLy [Ar-Operated Valve EPIX h Gamma| EEST007 1 o 01610| 03 [3338+08| 18.8 | 9.008-10]03 |3.33E+08] 18.8 |> 50 gpm. Small leak times 0.07.
External Leak Large LL)
Check Valve (Jeffreys,
CKV [ EPIX | 1 | 51088320 | h 729 |Gammal (L ES | 294E-08 | 05 [170E+07| 84 | 3.00E-08|0.5 | L67E407| 84 |1 1050 gpm. 1997 -2004 data
|
CKV gL, |Check Valve EPIX h Gamma| EEST00 15 06800 | 03 | 1.46E+08| 18.8 | 2.008-09] 03 | 1.50E+08] 18.8 |Small teak times 0.07.
External Leak Large LL)
Diesel-Driven Pump (Jeffreys,
DDP ELS [ et ool EPIX | © 2032320 | h 29 Gamma| (> | 246E07| 05 |2.03E406] 84 | 25007 |05 |2.00E+06] 84 |1 to 50 gpm. 1997 2004 data.
1 ] 1 *,
DDP L |Piesel-Driven Pump EPIX h Gamma| FLST007 1y 206 08| 03 [1.74E+07| 18.8 | 1.50E-08 |03 |2.008+07| 188 |> 50 gpm. Small leak times 0.07.
External Leak Large LL)
HOV gL |Hydraulic-Operated Valve EPIX | 0 | 33848640 | h 483 |Gamma| USfTYS |yaspos| 05 |339E+07] 84 | 1.508-08]0.5 [3336+07| 84 |1 to 50 gpm. 1997 - 2004 data.
External Leak Small SCNID)
10 *,
HOV g, |Hydraulic-Operated Valve EPIX h Gamma| EEST00T 11 0300 | 03 [2.90E+08| 18.8 | 1.00E-09] 03 |3.00E+08] 18.8 |> 50 gpm. Small leak times 0.07.
External Leak Large LL)
HTX SHELL| BLs |Heat Exchanger Shell EPIX | 2 | 49967040 | h 713 |Gamma| VTS [ s00m08| 05 |9.99E+106| 8.4 |5.008:08]0.5 |1.00E407| 84 |1 1050 gpm. 1997 - 2004 data.
External Leak Small SCNID)
*,
HTX SHELL| ELL |H1eat Exchanger Shell EPIX h Gamma| EEST007 1 3 50800 | 03 [8.57E+07| 18.8 | 4.008-09| 03 | 7.50E+07| 18.8 |> 50 gpm. Small leak times 0.07.
External Leak Large LL)
HTX TUBE | ELs |Heat Exchanger Tube EPIX | 10 | 49967040 | h 713 | Gamma| ®BPYRS 550807 03 [ 1208406 18.8 | 250807 | 0.3 | 1.20406] 188 |1 t0 50 gpm. 1997 - 2004 data.
External Leak Small LL)
-
HTX TUBE | pLL [Fieat Exchanger Tube EPIX h Gamma| FLST015 1 3 4sp 08| 03 [8.62E+06| 18.8 | 3.008-08 |03 | 1.00E+07| 188 |> 50 gpm. Small teak times 0.15.
External Leak Large LL)
Motor-Driven Pump (EB/PL/KS,
MDP ELS [ ok Gl EPIX | 15 | 130629120 | h 1864 | Gamma) (o] 11SE-07 | 0.987 |858E+06| 4.4 | 1.208-07 | 1.0 |8.33E+06| 43 |1 to 50 gpm. 1997 - 2004 daa
-Dri *
MDP gL |Motor-Driven Pump EPIX h Gamma| EEST007 1 g 0500 | 03 [3.73E+07| 18.8 | 8.008-09 03 |3.75E+07| 18.8 |> 50 gpm. Small leak times 0.07.
External Leak Large LL)
MOV pLs [Motor-Operated Valve EPIX | 7 | 533589120 | h 7614 |Gamma| YITEYS |y 4108 | 0.5 |3.56E+07| 8.4 | 1.50E-08 | 0.5 [333E+07| 8.4 |1 t0 50 epm. 1997 - 2004 data.
External Leak Small SCNID)
X *,
Mov | ELL |Motor-Operated Valve EPIX h Gamma| EEST007 1 o e4p 10| 03 [3.05E+08| 18.8 | 1.00E-09] 03 |3.00E+08] 18.8 |> 50 gpm. Small leak times 0.07.
External Leak Large LL)
Positive Displacement Pump (Jeffreys,
PDP BLS [ EPIX | 1 11633280 | h 166 | Gammal (oo™ | 129E-07| 0.5 [3.88E+06| 8.4 | 120E07]05 [4.17E+06| 84 11050 gpm. 1997 -2004 data.
orna’~c >
PDP pr |Positive Displacement Pump EPIX h Gamma| FEST007 1 6 03600 | 03 [3326+07| 18.8 | 9.008:09| 03 |3.338+07| 188 |> 50 gpm. Small leak times 0.07.
External Leak Large LL)
pIPE sws | ELs [PiPing Service Water System EPIX | 85 | 1.306E+10 | h-ft Gamma| VtEeYS: | ¢ oor 10| 05 [7.26E+08| 84 |7.005-10]0.5 |7.145408| 8.4 |} 100 gpm. 1997 - 2004 data.
External Leak Small SCNID) Leakage rate is per hour per foot.
2st : . L 1L e
pIPE sws | EL [PiPing Service Water System EPIX h-ft Gamma| PES*02 |1 3g5.10| 03 |2.18E+09] 18.8 | 1.50E-10( 03 | 2.00E+00] 18. |7 30 gpm- Small leak times 0.2,
External Leak Large LL) Leakage rate is per hour per foot.
PIPE OTHER| ELs |DiPing Non-Service Water System | ppye | 55 | ) sg3E410 | hett Gamma| UeYS, | s3p 10| 05 [1.98E+09| 8.4 |2.50E-10]0.5 |2.00E+00| 8.4 |1 1030 gpm. 1997 -2004 data.
External Leak Small SCNID) Leakage rate is per hour per foot.
XL Lot - :
pipE OTHER| ELr [PiPing Non-Service Water System | hofi Gamma| PES*0L {5 s3p.11| 03 |1.19B+10| 188 | 2.50E-11]03 | 1.20E+10| 18,8 |7 30 gpm- Small leak times 0.1,
External Leak Large LL) Leakage rate is per hour per foot.
Solenoid-Operated Valve Jeffreys,
sov BLS [ Sl EPIX | 05 | 107152320 | h 1529 |Gammd] SSCNID) 9.33E09 | 0.5 |536E+07| 8.4 [9.00E-09|0.5 |5.56E+07| 8.4 |1 to 50 gpm. 1997 - 2004 data.
1 *,
sov L |Solenoid-Operated Valve EPIX h Gamma| FLST007 1 6 536 10| 03 [4.59E+08| 18.8 | 7.006-10] 03 | 4.29E+08] 188 |> 50 gpm. Small leak times 0.07.
External Leak Large LL)
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% 4.3-3 NUREG/CR-6928 DT —

% (2/2) (Tableb—1 K V) /K EEHL D Ir bk Fy)

Data Industry-average Failure Probability or Rate Distribution
(Rounded)
Data Demands or d
Component | Failure Description Failures or | Components Distribution Mean o B EF Mean o B EF Comments
Source Hours
Mode h
TDP pLg |Turbine-Driven Pump EPIX | 1 12264000 | h 175 |Gamma| VS | op 07| 05 [4.008+06| 84 | 1208:07] 0.5 [4.17E+06| 8.4 |1 1050 gpm. 1997 - 2004 data
External Leak Small SCNID) i i i i i i | i spm. |
e .
TDP gL |[urbine-Driven Pump EPIX h Gamma| 007 | g 56800 | 0.3 [3.508+07] 188 | 9.00E-09| 0.3 |3.33E+07| 18.8 [> 50 gpm. Small leak times 0.07.
External Leak Large LL)
TNK UNPR | BLs |F2nk Unpressurized EPIX | 1 47023680 | h 671 |Gamma| CESYS |3 0r 08| 05 |1.57E+07| 84 |3.008-08| 0.5 [1.67E+07| 8.4 |1 to 50 gpm. 1997 - 2004 data.
External Leak Small SCNID)
- *
TNK UNPR | ELL |T2nk Unpressurized EPIX h Gamma| FES" 007 |5 23500 | 03 [ 1348408 188 | 2.00E-09] 0.3 | 1.50E+08 18.8 [> 50 gpm. Small leak times 0.07.
External Leak Large LL)
TNK PRES | ELs |L2nk Pressurized EPIX | 1.5 | 50948160 | 727 |Gamma| VS | 303k 08| 05 1278407 8.4 | 400808 | 0.5 [1.25E+07| 8.4 |1 to 50 gpm. 1997 - 2004 data.
External Leak Small SCNID)
- *
TNK UNPR | ELL |T2nk Unpressurized EPIX h Gamma| 007 |5 25800 | 0.3 | 1.09+08 188 | 3.00E-09| 0.3 | 1.00E+08| 18.8 [> 50 gpm. Small leak times 0.07.
External Leak Large LL)
Manual Valve (Jeffreys,
| . H -
XvM | ELS [ EPIX | 3 | 78559680 | n 1121 |Gamma| ‘(o> | 446E-08| 05 | 112E+07| 84 | 4.00E-08 | 05 |1.25E+07) 84 |1 10,50 gpm. 1997 - 2004 data
*
xvM | prp [Manual Valve EPIX h Gamma| FES" 007 |3 10p00 | 03 [9.626+07] 188 | 3.00E-09| 0.3 | 1.00E+08| 18.8 [> 50 gpm. Small leak times 0.07.
External Leak Large LL)
16
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% 4.4-2 MEZ 7 A1 X 555 ()

1% 25 il i = 7 [E[N PWR23 275 > |k P A AN T K IR T
¥ 7 A — — — — (R4 X H EHE
T K 38 A | EEREER W K 3 A | TEEREER N B
B - ) ZGED)
% (hr) (G4 (hr)
8 7 -11 -7
72 B S 0 2.94X 10 0 1.28%10 1.65%10 1.44%10
I* B/C 1 2.94X 108 0 1.28 %107 3.43X107° 3.00X10°
S 1 5. 38 X 108 0 2. 44X 107 1.78 X107 1.56X107°
B/C 2 5. 38 X 108 0 2. 44X 107 3.57X107° 3.13X10°
S 8 1.23%108 0 5. 36X 10° 6.47X10°8 5.67%10"
CEL ANV
B/C 2 1.23%108 0 5. 36X 10° 1.63X10°® 1.42Xx10*
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H (hr) (G0 (hr)
77 A1 0 2.94 %108 0 1.28 X107 1.65X 101 1.44%x107
78 S AEE) _ ) -
. 7T A2 1 2.94 %108 0 1.28 %107 3.43%X107° 3.00X 107
7‘1\‘
7T A3 0 2.94 %108 0 1.28 %107 1.65%x101 1.44%107
7T A1 1 5.38%108 0 2. 44 X107 1.78X107° 1.56X107°
b 7T A9 2 5.38 X108 0 2.44 X107 3.57X107° 3.13X107°
77 A3 1 5.38%108 0 2. 44 X107 1.78X10° 1.56X 107
77 A1 8 1.23%108 0 5. 36X 10° 6.47X1078 5.67X10"
BEIRL T | 7T A2 2 1.23X108 0 5.36X10° 1.63X108 1.42X107™
7T A3 2 1.23%10° 0 5. 36X 10° 1.63X10°8 1.42X10™*
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S
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