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Background

mmmmmnwm»mm&mhmmm
Imservice Test (1ST) intervals currently required by the ASME Code for certain check valves besed on 8
mmdmm'wum.hm.mmmmum
umdwmmumm-dmmmummm
sdery significance. The goul is 1o ensure that the components more important to plant safety &re 1o be
Mhamﬂnw&nmwdmdum. Another goal of the Risk
uwamsnnnmmmwmuwmuumw
without resulting in significantly increased safery risks. One consideration in this type of analysis is
mmmy.mmmwm-w-mnmm.

mmuwmmmummwmwym
& interval of 6 years on approximately 380 “low safety significant” (LSSC) check valves. In an effort 1o
provide information needed w evaluate potential candidate check vatves at Comanche Pesk for exiended
IST imtervals, Oak Ridge National Laboratory (ORNL) has done a brief review of the svailable
performance data for the valves in question. The following is & summary report on that analysis.

Analysis Resuits

ummmuuawmmmmmmswmmwmm
2 from 1990 through 1995 umthmﬁummm,mkwcmmm
operation in 1993 wmsmmmmmwm.ammm
criteria used in development of the ORNL check valve performance database. The ORNL da.«be se itself
muufummmummmmmlmwxm.mmm
mmmudmmwmm. Comanche Peak check valve
hﬂmWwMMumeMmﬁydm(mm
valve itsell), sysiem, failure ceuse, and component repeat fuilures. A comparison of valves with failure
records in NPRDS with the deferral candidate valves was also made. Only 33 failure records were
wmmmmsmmdman)bmmmbmlmwms
Mm.ummmwmmmmmemmmae..w
leakage type failures were included) munmwmmm&.awmu
o overall indusiry performance experience was not made at this time.

Comanche Peak check valve failure experience — 1990-1995
amssmsmmmmmhnmxm.mmmm
© extent of degradation is shown in Table 1. ‘

Table 1 A" Comanche Peak Check Vaive Failures by Extent of Degradation

!ﬂdm Neo. Failures
Moderate 1]
“Sipiban 16

Exiernal Leakage 6
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“Extent of degradation™ refers 10 the effect of the failure on the ability of the component to perform one or
more of its design functions, not 1o any resultant effect on train, system, or plant operation. For a check
valve, therefore, a significant failure would be one in which the valve either stuck open or stuck closed,
exhibited mechanical binding, or had loose or detached internal parts. External leakage (¢.g., bonnet or
flange leakage) type failures were not originally included in the ORNL check valve database, but were
identified for Lhis analysis for the purpose of providing an overall representatior: of check valve
performance &t Comanche Peak.

umb'mmupmummmmwmmwmmummmw
of interest, 59% of the check valve failures were significant. This compares with an industry average of
approximately 35% significant failures for 1991-1992 (excluding externa! leakage type failures) '~
Funhermmdmmankhkﬁuwmm:mydunﬁmﬁammlwmof
the type 10 be expected in a new plant, however. Table 2 shows the failure distribution by exient of

Tabie 2
Comanche Peak Check Valve Failure Distribution by Extent of Degradation and Failure Cause

" Failure Cause No. Moderate Ft No. Significant Failures
]

Abnormal wear

Abnormal wear, 1

design problem

Abnormal wear, 1
_procedure problem

Foreign material 5

Foreign material; 2

design problem

Foreign matenal, s
_procedure problem

Maintenance problem !

Procedure problem, 1

improper instaliation

Manufactuning defect i

Unknown 3 2

Normal wear 1

From Table 2 it is apparent that of the 27 failures involving internals degradation (i.e., excluding external
leakage failures), 9 were related to “infant™ type problems, including manufactuniug defects or
maintenance, installation, or design errors. Seven of the sixteen significant failures were related 1o these
Causes. Also, in consideration of the length of the IST interval extension requested, it is important to note
that of the 27 internals-related failures, 16 involved some type of age-related failure mechanism such as
debris accumulation or wear. Of the 16 significant failures, 8 were age-related

In order to provide 3 more detailed review, Table 3 lists all failures by component ID and extent of
degradation. Repeat failures are also identified A summary of the significant and repeat failure records
is provided (see notes)
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Table 3 Comancibe Peak Check Valve Failures by Component ID

Component  Vaive Type System No failwresExtent  Repeat Valve ou RBIST  Notes
14

of degradation® failares candidate
(both déeferral list?
waits)?
1AF 0086 AFW 1E Yes
1AF 0093 AFW 18 Yes 1
1AF 0098 AFW IM Yes
IAF-0101 _Swing AFW s Yes 2
1CA0016 Contay wnen: M Yes Yes 3
Jolation
10C0657 Stop CCwW 18 Yes 4
10C0831 _ Lin cCcw M Yes Yes 9
CC-1075 Ocw 1S Yes &
1CC-1076 OCW 18 Yes ‘
1CC-1077_ _ Stop CCW 18 Yes 4
JCC-1072  Swop CCW 18 Yes 4
1058443 Lift CVCS IM
1CT0013 Containment 1E Yes
Spray
1CT0047 Containment 1E Yes
Spray
1CT0063 Containment 1E Yes
_.Spray
1CT0077 Containment 1E . Yes
e SPTEY '
1CT0094 Containment 1E Yes
1DO-0258 Diesel Fuel Oil 18 Yes Yes S
IFW0076 __ Tilting disc _Feedwater 18 Yes 6
1FW-0088 Tilting disc _ Feedwater 1S Yes 7
181-8968 Lift Containment 2M Yes Yes 9
_ lolation
2CA0016 Containment IM Yes Yes 3
Isotation
20C0831 _ Lif CCW 18 Yes Yes 1]
2CS-8368C  Lift CVCS IM Yes
2DO0258 Diesel Lube 28 Yes Yes L
Oil
2FW-0013__ Tilung disc _ Feedwater 2§ Yes 12
2818968 Lift Containment IM IS Yes Yes 10
Isolation

* E-External leakage, M-Moderate, 5-Significan:



Table 3 potes (iaken from NPRDS faiture saratives):

10
11
12

Vﬂw&xﬂﬁhm&nMWM“Mﬂmﬂm
body. Manufacturing defect.

Crack in valve et circumferential seal weld. Manufacturing defect.
mmu»mm«.m-mmmumm
hmmmmuummm“mmm
during long periods of iractivity Periodic stroking of valve was less than adequstz. Quarterty
etroking of valve had w be initised w prevent recurrence.

vmummwm-mwu»m«wm
and high reseating pressure. (Clow Corp. “FIG $37).

Mwmmmmm—nuuuuumw
® fully closing.

mmmmuwmamm Disc would
80t fully contact the sext

mmuumumdmmwmnm-mm
resulting in tearing of (soft) viton seat material “Valve inadequately designed for application ™
(Clow Corp. "FIG 53"),

Repeat imternal leakage failures.

Repeat failures due 1o galling, seat cocking

Stuck open due 10 "bad seat and disc " Failure cause unknown.

Repeat stuck open faitares. (1) Disc lodged against sest with pivot and retaining pins missing
Interference weld securing the retaining pin inadequate  Maimienance error. (2) Binding &t disc
$iop contact area prevented closure. Manufacmring defect

The 33 check valve failures were distributed across § systems as shows in Table 4. Figure | illustrates the
faiture distribution by failure cause and sysiem

Table 4

WdMMMV‘RIﬁI‘D’Im-‘M.JW

Symen Exterual leakage  Roderste  Sigmics=:

1 1 2
2 6
6 1

Saoan

AFW

LCw

_Comtainmen liclatior
_Conmtainment Spray *
LVCS

.!l-__-e'.!&iﬂ

Dectwaer ‘
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of the failed valves are inciuded in the list of IST deferral candidates. (Table A-] in the Appendix lists all
the deferral candidate check valves by unit and system ) Nine of the thirtythree failures ivolved repeat
failures (considering both units) Two individual components (2FW-0013 and 21350-0258) had repeat
significant failures. nummmmowu-wammmm
both units.

I is important 1o understand that due t the small pumber of failure records svailabie for Comanche Peak
check valves during the relatively short analysis period, few statistically meaningful results can be
derived. The data does not, however, &t this point suggest arry sbnormal failure patterns or causes. By the
same argument, little data is currently svailable to validate IST interval extension or 10 evaluate the effect
dmmmmmm‘ Further collection and analysis of performance data
mnmmmmhmnmmmhﬂwdw
i the IST program.

h&m«mwmnmmumnmumum
both the nature of (and corrective measures taken with regard o) the failures which have oocurred as well
s the source(s) of data that were used 25 input io risk-based calculations. For exaznple, it might be
reasonable to question the failure experience of five OCCW stop check valves that involved the vatves'
mmuo...wmmmmmmmmmd
fmactivity. Periodic stroking of valve(s) was less than adequate. Quarterty stroking of (the) valve(s) had
o be initiated 10 prevent recurrence " Additionally, considering the lismited ne ure of Comanche Peak
‘opersing expenence and data, the sources of component failure reses and oty analysis inputs migh! be
guestioned.
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APPENDIX

Table A-1 Comanche Peak Risk Based "ST Deferral Candidate Check Valves

Comanche Peak RBIST  Uait(s) System FPaliures in NPRDS
Deferral Candidste Check (1990-1995)
Valves

1,2AF-0014 12 AFW

1,2AF 0024 12 AFW

1,2AF0032 12 AFW

J2AF0038 12 AFW

1 2AF-0051] 12 AFW

1, 2AF 0065 12 AFW

1,2AF-0075 12 AFW

JL2AF0078 1,2 AFW

I&MJ 1,2 AFW

1, 2AF-0086 12 AFW Unit 1 (1E)
12AF-0093 1,2 AFW Unit ] (18)
1 2AF 0098 12 AFW Unit ] (IM)
1,2AF0101) 1,2 AFW Unit § (IM)
1,2AF-0106 12 AFW

1AF0215 i AFW

1AF0216 i AFW

1AF0217 i AFW v

1AF-0218 1 AFW

1AF-0219 1 AFW

1AF<0220 1 AFW

1,2AF022) 12 AFW

1,2AF-0222 12 AFW

1AF0223 1 AFW

2AF-0224 2 AFW

1AF0224 : ; 1 AFW

2AF0223 2 AFW

1AF-0226 1 AFW

2AF0227 2 AFW

1AF0227 1 AFW

2AF 0226 2 AFW

1,2AF-0228 12 AFW

1,2AF 0226 12 AFW

1AF0230 1 AFW

2AF0211 2 AFW

1AF0231 1 AFW

2AF 0230 2 AFW
1,2AF0232 1,2 AFW

1,2AF0233 12 AFW

1,2AF 0234 i,2 AFW

1 2AF0235 1,2 AFW
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Comanche Peak RBIST  Usit(s) Symewm Fallures ia NPRDS
Deferral Candidate Cwuck (1990-199%)
Valves
1,2CC-0003 1,2 CCW
1,2CCC004 12 OoCW
1,2CC0031 1,2 CCwW
1,2CC006] 12 CCW
20C0371 2 cCw
20C0372 2 CCwW
20C0373 2 oCwW
20C0374 2 CCW
1,2CC0629 12 CCW
1,2CC0646 12 CCwW
1,2CC0657 12 CCW Unit 1 (15)
1,2CC0687 A4.2 OCW
1,20C0694 12 OCW
120C0713 12 CCW
1,2CC0831 12 cCw Unit | (2;&);
it 2 (1
1CC-1075 1 oCwW Unit 1 (185)
1CC-1076 1 CCW Unit 1 (18)
1CC-1077 1 CCwW Unit 1 (18)
1CC-1078 1 CCwW Unit 1 (18)
1CC-1079 1 CCW
1CC-1080 1 cCwW
1CC-108) 1 CCW
1CC-1082 1 OCW
2CC-1091 2 OoCwW
2CC-1092 2 CcCwW
2CC-1093 2 CCW
2CC-1094 2 CCW
1,2CH-0300 1,2 Containment Isolation
1,2CH-030) 12 Containment isolation
XCS$0037 ~ Common CVCS .
XCS-0039 Common CVCs
XCS-004 | Common CVCS
XCS-0044 Common CVCS
1,2C5-8180 12 CVCs
1,2CS-8350A 12 CVCS
1,2CS-8350B 1,2 CVCS =
1,2C5-8350C 1.2 CVCS
1,2CS5-8350D 12 CVCS
1,2CS-8367A - 12 CVCS
1,2C5-8367B 12 CVCS
1,2C5-8367C 12 CVCs
1,2CS-8367D 12 CVCS
1,2CS-8368A 1,2 CVCS
1,2C5-8363B 12 CVCs
1,2CS5-8368C 12 CVvCs Unit 2 (1M)
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Comanche Peak RBIST  Unki(s) Sysiem Fallures in NPRDS
Deferral Candidate Check (1990-1995)
Valves
1,2C5-6368D 1,2 CVCS
1,2C5-8377 1,2 CVCS
1,2-8378A 1.2 CVCS
1,2-8378B 1,2 CVCS
1,2-8379A 12 CVCS
1,2-8379B 12 CVCS
1,2-838] 12 CVCS
1,2C5-8442 12 CvCsS
1,2C5-847) 1,2 CVCS
1,2CS-8480A 12 - CVCS
1,2C5-8480B 12 CVCs
1, 28481 A 12 CVCS
1,2-8481B 1.2 CVCS
1,2C5-8487 12 CVCs
1,2-8457 12 CVCS
1,2CT0013 12 Coctainment Spray Unit 1 (1E)
1,2CT-0020 12 Cootainment Spray
1,2CT0025 12 Containment Spray
1,2CT0031 1,2 Containment Spray
1,2CT0042 12 Containment Spray
1,2CT0047 12 Containmeni Spray Unit 1 (1E)
J,2CT-0048 12 Containment Spray
1,2CT0063 | % ] Contsinment m Anit 1 ‘lEz
1,2CT-0064 12 Containment Spray '
1,2CT-0065 12 Containment Spray
1,2CT-0072 12 Containment Spray
1,2CT0077 12 Contsinment Spray Unit 1 (1E)
1,2CT-0082 1,2 Containment Spray
1,2CT-0094 12 Containment Spray Unit 1 (1E)
1,2CT0142 1,2 Containment Spray
1,2CT-0145 L 1,2 Containmen: Spray
1,2CT0148 12 Containment Spray
1,2CT0149 1,2 Containment Spray
2DD-0002 2 Demineralized and
Reacior Makeup Water
1,2DD-0006 12 Demineralized and
Reactor Makeup Water
2DD-0008 2 Demineralized and
Reactor Makeup Water
2DD-0009 2 Demineralized and
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Comasche Peak RBIST  Unlt(s) Symem Fallures in NFRDS
Deferral Candidate Check (1990-1995)
Valves
1,2DD-0016 12 Demineralized and
Reacior Makeup Water
1,2DD-0018 12 Demineralized and
Reacior Makeup ' ver
XDD-0044 Cosmamon Demineralized and
Resctor Makeup Water
XDD-0048 Common Demiperalized snd
Reacior Makeup Water
1DD-0064 1 Deamineralized and
Reactor Makeup Water
LDD-006 S ! Deinineralized and
Reacior Makeup Water
1DD-0066 | Demineratized and
Reacior Makeup Water
1,2D0-0004 12 Diese! Fuel Oil
1,2D0-0005 12 Diesel Fuel Oil
1,2DO-0016 1,2 Diesel Foel Oil
1,2D0-0017 1,2 Diesel Fuel Ol
1,2D0-0049 12 Diesel Fuel Oil
1DO-0050 1 Diesel Fuel O1l
2DO-0052 2 Dieszl Fuel O1l
1,2DO-0058 12 Diesel Fuel O1l
1,2DO-0059 1,2 Diesel Fuel Oil
1,2DO-0060 1,2 _Diesel Fuel Ol
1,2D0O-006 | . Diesel Fuel Oil
1,2D0-0062 1,2 Diesel Fuel Oil
1,2D0-0063 12 _Dresel Fuel Oil
1,2DO-0064 .2 Diese! Fuel Oil
1,2D0-006 5 12 Diesel Fuel Oil
2DO-0074 2 Diesel Fuel Ol
2DO0075 2 Diese] Fuel Ol
2D0O-0076 2 Diese! Fuel Oi)
2DO-0077 .3 Diesel Fuel O1
1,2D0O-0104 12 Diesel Fuel Oi
1,2D0-0157 12 Diesel Fuel Oil
1,2DO-0 158 12 Diesel Fuel Ol
1,2D0-0204 1,2 Dicsel Fuel Otl
1,2D0O-0257 12 Dicsel Fuel Oil
1,2D0O0258 12 Diesel Fuel Oil Unit 1 (15);
Unit 2 (28)

10
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Comanche Pesk RBIST  Unit(s) System Fallures in NPRDS
Deferral Cv.‘lnc Check (1990-199%)
.
1,2FW-0070 1,2 Feedwater
1,2FW-0076 1,2 Feedwater Unit 1 (18)
12FW-0082 1,2 Feedwater
1, 2FW0088 12 Feedwater Unit 1 (15)
1,2FWO01%] 12 Feedwater
12FW0192 12 Feedwaicr
1,2FW-0193 12 Feedwater
J2FWO0194 1,2 Foedwater
1,2FW.0195 1.2 Feedwater
1,2FW-0196 12 Feedwater
JLAFW0197 12 Fesdwater
1 2FW-0198 12 Feedwater
1,2FW-0199 12 Feedwater
1,2FW-0200 12 Feedwater
1 2FW-0201 1,2 __Fendwater
1,2FW0202 1.2 Feedwater
1,2MS0142 - 12 Main Steam
12M50143 12 Main Steam
2IMS0663 2 Main Steam
2MS-0664 2 Main Steam
2MS-066 5 2 Main Sieam
2MS-0666 2 Main Steam
2MS5-0667 2 Main Steam
2MS-0668 2 Main Sieam
2MS-0669 2 Main Steam
2MS-0670 2 Main Steam
IMS-0680 1 Main Steam
IMS-068 1 | Main Steam
1MS-0682 1 Main Sieam
1MS-0683 H Main Sicam
IMS-0684 s Main Steam
IMS-0685 1 Maio Steam
IMS-0686 1 Mauin Steam
IMS-0687 1 Main Sieam
1,2-8730A 12 RHR
1,2-8730B 1,2 RHR
XSF00" " Commcn Speni Fue! Poo!
) Cooling System
XSF 0004 Common Spent Fuel Pool
XSF-0160 Common Spent Fuel Pool
Cooling System
XSF0180 Common Spew Fuel Pool
Cooting Syser:
128841A 1,2 RHR

o

1288418




Comanche Peak RBIST Usmit(s) System Failures in NPRDS
Deferral Candidate Check (1990-1995)
Valves

1,2-8890A 1,2

1,2-8890B 1,2

1,251-8900A 1,2

1,251-89008 12

1,251-8900C 1,2

1,281-8900D 1,2

1,251-8905A 12

1,251-8905B 12

1,281-8905C 1.2
1,281-8905D 12 -
1,251-8919A 1,2
1,251-8919B 12
1,2-8922A 12

1,2-8922B 12
1,28949A 1,2

1,2.8949B8 1,2
1,2-8949C 1,2
1,2-8949D 1,2
1,2-8958A 12
1,2-8958% 1,2

1,281-8968 12 i ) Unit 1 M),

Unit 2 (IM,18)

1,2-8969A 12 H
1,2-89698 1.2 '
1,2VD-0003 1,2

1,2VD-0004 1,2

1,2VD-0011 1,2
1,2VD-0012 1,2

1,2CA0016 12

1,2CH-0024 1.2
1,2C1-0030 1,2

E-External leakage
M-Moderate
§-Signif




