Carclina Power & Light Company
e o el s P

Brunswick Nuclear Plant
P. O. Box 10429
Southport, N.C. 28461-0429

MAR 31 1333

)
L

FILE: BOS-13510C 10CFRS0.
Serial No: BSEP-93-0049

U.S. RNuclear Regulatory Commission
ATTN: Document Control Desk

Washington, D. C. 205%%

BRUNSWICK STERM ELECTRIC PLANT UNITS
DOCKET NO. 50-32% AND 50-324
LICENSE NO. DPR-7) AND DPR-&Z

LICENSEE EVENT REPORT 1-92-023 SUPPLEMENT TWO

AND

ROTIFICATION OF A 10CFR2]1 REPORTABLE OCCURRENCE

Gent lemen:

In accocrdance with Title 10 of the Code of Federal Regulations, the enclosed
Licensee Event Report supplement is submitted. This report is submitted in
accordance with the format set forth in NUREG-1022, September 19B3. A
supplemental infcrmation section has been added to satisfy the I10CFR21
notification reguirements.

Very truly urs,
(£:7/ rren, Plant anager =~ uUnit
Brunswi uclear Plant

SFT/
Enclosure

ces Mr. S. D. Ebneter
Mr. P. D. Milano
BSEP KRC Resident Office

050107
- oLk 33%8&::

PDR




N pr=d A B et B O B

ST S—

R

e e

s B e L e e, e

Ll ISR T—— .

R L FRTTRRSSNENERRARSS,

B W= B S w— —

P S TR S e n— e — O T

APPROVED OMB NO. 3150-0104

US NUCLEAR REGULATORY
: EXPIRES §/31/96

" LICENSEE EVENT REPORT (LER)

MAaKASEMENT AND ‘WG"! WASHIRGTON, DL mun

| FACILITY NARE 10!
ltunsuxck Steam Eaectr;c Plnnt

Unxt i

»:. TITLE 8
Local Leak Rate

Uﬂﬁkﬂlﬁ&ﬂﬂﬁﬂﬂ@ﬁﬂbl&

ESTIMATED BURDIN PER HESPONSE 10 COMPY wWiTh TWS
INFLAMATION TOLLECTION REOUEST SO0 WA ORI
CUMMENTS REGARDING BUAHLEN ESTIMATE 10 THE INFORATION |
AND HECORDS MANAGERENT BHANCH IMNER 7704) US NULLEAR
HEGLLATORY ©UBAMISSIIN WASHINGTOK, (0 206080001 AND 70
| Toif VARERWEMK ALPGC THON PRLACT 8D 008, AFnLE

EVENT DATE (%) ’ L& "m iﬁ)
‘ : 1 stousnia I faci ity wame DUCRET NUMBEE
H WIONT» LAy yviar ) YiAR H s
I | NUMBER BSEP Unit 2 05000324
i 09 | 27 | 92 | 92 - 21 « oy
! , 05000
‘ m mm‘ 18 m Msunn TO THE ﬂﬁam‘ OF '0 m i (Ch‘rt Grsn G tmdan Of the 'uﬂnwmm(‘ i
OPERATING | ;
| o J 20 86216 #0 408ic) S0 T30 73 Py |
R e S 1
E POWER " § 20 40%{n11 17 40 K1) 60 P A 73 Vi {
| i 20,808 (w111 ik 50 36eN2) 50 738H 2w OTHER
l 20 405 (M1 Hin] S0 TRap ! B0 TManZrbvan A {Speeiry ity Alstidol
,i 40 405 a1 i X | 50 7amzi S0 73la}2 il and Fexi)
‘ | 20 405 8KV S0, 74{m)12 B0 7810}
‘ ! & ity &)L 2Hn 82
; LICENSEE CONTACT FOR THIS LER (12, ;
NAME TELEPHONL WMRER ;
Steve F. Tabor, Regulatory Compliance Spacxalxnt (919, 457~-2178
s -+
CONPLETE ONE LINE FOR EACH COMPONENT FM‘“WNTMW’WTHL B |
1
Ll SYETin [sEaTY reeat ) L e MARR U AL T LIREY “i"ar.;“h: ] Tt Svilim £ LR A0 NEAA R TR “:?“:‘::'? '$
4 JM I8V A391 : 4
. L R KSR ,__,,,WJ‘%i~wu,Ai
SUPPEMENTAL REPORY EXPECTED 74 EXPECTED WONT DAY YiaM i
SUBMISSION
YES L 12 31 93
LA I i, compinte EXFECTED BUBWMISSION TATE) DATE (15, | ‘
e T T oz -

ABSTRACT (Lunit 15 1400 spucet. (¢ spprovimmely Yftean singie space typewritten ines) (15

On September 26, 1932, with Unit 1 in Cold Shutdown, Locsl Leak Rate Testing (LLRT) of
the Reactor Core Isclation CGoling (RCIC) cutboard steam isoclation valve, 1-ES51-F008,
identified valve seat leakage in excess of acceptable limits. An LLRT of the RCIC
irboard steam isclation valve, 1-E51-F007, performed on August 3, 1992, similarly
identified excessive leakage past the vaive seat. Conseguently, with both Primary
Containment Iesclation (PCIS) wvalves failing to seat, the potential existed for luss of
the Primary Containment lsclation capability for the affected penetration had the anit
been cperating. An inspection of the 1-E51~-F007 was performed following the LLRT. The
inspection did not reveal the cause for the excessive leakage. The 1-ES1-FOO07 valve
disce were replaced due to a previously identified concern with binding of this type of
valve in the open position. A post maintenance LLRT was performed which verifiea 0 SCFH
leakage. Although initial inspection of the 1-E51~-F007 did not reveal tle cause of the
excessive leakage, a root cause evaluation of this failuze is continuing. Additicnally,
an investigation into the cause of the 1-E51-FO0B leakage i in progress. Fallure of
poth PC18 valves to seat on the same 3 inch line is significant and represents a 1oss of
the PCIS capability for that penetration. A previous similar event Ls addressed within
1ER 1-91-016. Subgeguent valve testing has identified additional failures of 3%, 4~, &"
and 10Y Anchor/Dariing double-disc gate valves. Cumulatively, these fallures are
considered 10CFRZ] reportable. A supplemental information section is included to address
the 10CFR2Z] notafication reguirements.

Supplement 2 provides additional information 48 contained in the Safery Assessment and
the Summary of Root Cause Investigation sections.

[
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T1TLE

Local Leak Rate Test Failure of Both RCIC Steam Line lsclation Valves

N NS

On September 26, 1992, Unit 1 was 1in Cold Shutdown in day 158 of a maintenance outage.
To satiefy Technical Specification (TS) containment leakage rate surveillance requirements,
Technical Support engineering personnel had commenced leak testing of the RCIC outboard
steam isclation valve, 1-E51-F008. The reference testing is accomplished by closing the
valve, pressurizing the disc/seat area to 50 psig, and measuring the makeup flow to the
valve. The normal acceptable leakage rate for the associated penetration is 2 scfh.

EVENT NARRATIVE

On August 3, 1992, & LLRT of the RCIC Steam Inboard Isclation Valve, 1-ES51-F007, was
conducted. The test results indicated that the valve would not pressurize tc the desired
50 peig test pressure. On August 13, 1892, troubleshooting was i1nitiated. Following valve
disasgsembly, the valve internals were inspected and the valve disc blue checked. The
inspection did not reveal a condition to which the excessive leakage could be attributed.
The blue check verified S8% disc to seat contact. Due to a previously identified generic
concern with the Anchor Darling double-disc gate valve (i.e., valve disc sharp edges
resulting in jamming in the partially-open position when opened against differential
pressure), the valve disc was replaced. On September 25, 1992, a post maintenance LLRT
verified the 1-ES51-F007 leakage to be 0O scfh.

On September 26, 1992, a LLRT of the RCIC Steam Outboard Isolation Valve, 1-E51-FOOB, was
conducted. The test results indicate that valve leakage was 252.07 scfh.

Based on the resulte of the 1-E51-F008 LLRT and having previocusly identified an excessive
leakage rate while testing the 1-E51~F007, a ENS Netification was made at 1235 on September
27, 1992,

Investigation into the cause of the 1-ES1~FD08 LLRT failure is currently in progress. The
vendor is aseisting in this investigation. Preliminary results of the investigaticn
indicate that disc wedge irregularities may be contributing to this problem. Technical
Support and Nuclear Engineering Department personnel are pursuing completion of the root
cause for frnilure cof both of the RCIC steam isclation valves. Corrective actions to
prevent recurrence will be established as part of the root cause investigation.

AU
An investigation into the cause of the RCIC steam isclation valve leakage i€ in progress.
An action item has been assigned to Technical Support to complete the investigation and
develop/implement corrective actions to prevent recurrence.

CORRECTIVE ACTIONS

The RCIC Steam Inboard Isolation Valve, 1-E51-F007 has been repaired bt sed on the current
understanding of the cause of the problem. LLRT results verified that the valve leakage
following maintenance is8 within the acceptable TS 1imit. However, the of~going
invest ation of the 1-ES1-FOOB may identify additional failure modes not recognized at

1
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the time of the 1-ESI-FO07 repair. Conseguently, additional 1-ES51-F007 corrective
maintenance may be reguired.

Additional corrective actione resulting from the completion of the root cause investigation
will be documented in a supplemen* tc this report.

SAFETY ASSESSMENT

The LLRT failure of both the 1-E51-F007 and 1-E51-FO0B valves resulted in a leakage of 252
SCFH. An analysis was performed to determine the safety significance of this condition
during the High Energy Line Break (HELB) and the Loss of Coclant Accident [LOCR) scenarios,
The following provides the results of this analysis.

HELB:

The RCIC steamline isclation valves are designed to cleose in the event of a RCIC steamline
break in secondary containment to prevent an uncontrolled loss of reactor coclant. Since
a scurce term is not created by a RCIC steam line pipe break, a leak tight isclation of
these valves is not critical. CPAL has addressed this position in a response to Supplement
3 to Generic letter 89-1GC.

During a RCIC steam line break or leak outside of primary containment, the 1-ES1-F007 and
1-ES1-FO0E8 will automatically close due to high temperature in the RCIC steam line area
and/or 300% steam flow. These valves will immediately isclate when 300% steam flow is
detected; however, isolation due to high RCIC area temperature is delayed for 30 minutes
in accordance with syetem design. A5 addressed by the Reactor Building Envircnmental
Report (KBER), the most limiting case for a RCIC steam iine break or leak occurs duraing
2 RUIC small break condation. For the RBER analysis, the RCIC steam line ig assumed to
leak at 299% of normal steam flow for 30 minutes prior to isclation. A steam flow of 28
ib/sec {1500 1lbj/min.) into the reactor building is assumed for the full 30 minutes.

Comparison of the HELE leakage and the expected leakage from the subject valves at a rate
proportional to that experienced during the LLRT revealed that the amount of leakage from
the valves is not significant. The 252 SCFH at 49 psid eguates to & water leakage of 3.65%4
gpm at 1010 peid, This amount of leskage is lower than the Technical Specificatyon limit
ef 5 gpm unidentified drywell leakage. Additionally, this leakage is approximately two
orderg of magnitude lower than the 30 minute RCIC leak assumed in the RBER and is expected
to have an insignificant impact on the post-HELB reactor building environment.

The preceding leakage comparison analysis was performed assuming a leak rate of 2%2 SCFH
following a HELB. Although the subject valves exhibited significant leakage during the
LLRT, significant leakage is not expected following a HELE. The conditions contributing
to the LLRT failure of the subject valves is expected te occur only when the valves are
closed against low differential pressure. During a HELB these valves would be expected
to close against a differential pressure of at least 1000 psid. Under these conditions
the differential pressure aesists the valve disceg in achieving a good seal. This
characteristic was demonstrated in June of 1991 when the subject valves were found leaking
against a low differential pressure, and yet were capable of isclation under operational
conditions,

Based or the above, the LLRT leakage from the 1-ES51-FD07 and 1-E%1-FOOB valves is not
considered safety significant during a RCIC steamline HELB.
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LOCR:

During a LOCA, RCIC wall initially inject to the vessel in an attempt to raise vessel water
level. When vessel pressure drops to approximately €2 psig, RCIC will trip and the subject
valves will close to isoclate the RCIC steam line. Since the drywell will be pressurized
and a source term present, the subject valves will be closing for PCIS purpecsee. During
a LOCA the subject valves will close against low differential pressure resulting in a
potential leak rate of 252 SCFH. The off-site dose calcoulations in section 15.6.4 of the
Update Final Safety Analysis Report (UFSAR) assume that primary containment leaks 0.5
percent of the contained free volume per day to sepondary containment. This eguates to
& primary containment leakage of approximately 266 SCFE into secondary containment. When
the cumulative LLRT leakage from the other containment penetratrions is added to the 252
SCFH leakage resulting from the subject valves, the total leakage would exceed that assumed
in the UFSAR analyseis.

| A review of the potential leak paths cut of the RCIC system was performed to understand
the safety significance of this event. Leakage through the subject valves could be
contained within the RCIC piping, released into the reactor building, ©r released 1o the
ccndenser through the ES51-F0¢S and ES1-FCZé valves. The most safety significant case is
that of a release to the condenser. Assuming no line losses, the 252 SCPFH could be
released to the condenser and then to the environment. The General Electric Company
performed an evaluation of the environmental impact of a 400 SCFH total Main Steam Line
Valve leak toc the Condenser. The results of this analysis indicated that an additional
| 400 SCFH leak would not increase the off-site doses above the 10CFRI0OO limits. Since the
| 252 SCFH is less than the 400 SCFH assumed in the analysis, coff-site effects are not
| considered safety significant. Although this analysie did indicate off-site dose within
| 10CFRI100 limits, the control room allowable thyroid dose limits as defined by the General | .
| Design Criteria (GDC) 19 couléd potentially be exceeded. Based on the potential for
exceeding the GDC-19 limits, this event is considered potentially safety significant.

accumulation of corrosion products.

PREVIOUS SIMILAR EVENTS |
| A previous similar event involving failure of both RCIC steam isolation valves to seat is
} documented in LER 1-91-016. The cauvse of that event was attributed to atypical

E11S8 COMPONENT IDENTIFICATION

st O nent E115 Code
PCIS JM
RCIC EN
1-ES51-¥007 BN/TISV
1-ES1-FOCE BR/1SV

l
1
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Both Unite have been in cold shutdown since notification of the failure of the RCIC Steam |
i Isolation Valves 1-E51-PO07 and 1-ES1-FO0E8 to meet local leak rate testing regquirementr.
| Subseguent LLRTs of Anchor/Darling double-disc gate valves have identified four Unit . and
three Unit 2 containment isclation valves which failed to meet acceptable leakage limits.

. I To date, the defects described herein have been identified in six double-disc gate valives.

l Initial NRC notification of these defects was made on November 13, 1952. Attachment One

I provides a list of the types of deficiencies identiflied.

The basic components identified as containing the defects contributing to the LLRT failures
are:

3=inch, 900 lb Class, Double-Disc Gate Valves
4-inch, 900 1b Clase, Double-Disc Gate Valves
6~inch, 900 1b Class, Doubkle-Disc Gate Valves
10~inch, 600 1lb Class, Double-Disc Gate Valves

Although deficiencies have been identified primarily in the 3%, 4%, €&", and 10" valves,
these deficiencies are considered potentially present in all Anchor/Darling double-disc
gate valve sizes.

The basic components identified as containing the defects were supplied by:

Anchor/Darling Valve Company
701 First Street

PO Box 3428

Williamsport, PR 17701

The valves listed below identify the Anchor/Darling double-disc gate valves instaliled at
; | the Brunswick Nuclear Plant (BNP). With the exception of the 1/2-E41-F0O) valves, these
valves provide a primary containment isolation function.

‘ B21-FO16/F01% Main Steam Drain Valve (3-inch)
; { £41-F00Z /F003 HPC1 Steam Isolation Valves (i0-inch)
] E41-F006 HPCI Injection Valves (l4-inch)
{ E41-F001 HPC! Steam Admission Valves (10-inch)
ES1-FO07/P008 RCIC Steam Isclation Valves (3-inch)
E51-F013 RCIC Injection Valwves (4-inch)
G31-FO01/F004 RWCU Inlet Isclation Valves (6-inch)

The following is a discussion of the double-disc gate valve deficiencies which have been
identified as contributing toc the LLRT failures. Some of the deficiencies were identified
by inspections occurring in September of 1991 and at that time were considered isoclated
occurrences. However, based on the number and types of deficiencies identified during the
recent cutage and the similarity of these deficiencies to those identified in 199] as
addressed in the Brunswick Information Report cated December 27, 1991, BNP has recognized
the need to report these deficiencies in accordance with the reguirements of 10CFR2Z]

dneven Stanchion Lenath On The Lower Wedge

The bottom of the lower wedge has two stanchione as shown on Figure 1. The
purpose of these stanchions is to stop lower wedge motion during wvalve
closure, s0 that the advance of the upper wedge into the lower wedge will
result in normal load against the in-body seats. To provide even wedge
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expansion and conseguently an even seating load distribution, the stanchions
should be the same length.

During an inspection of the !-G31-F00l1 in September o©f 1991 and the recent
inspections of the 1-E51-FD08 and the 2-G31-F001 valves, the associated lower
wedge stanchions were identified to be shorter than the other stanchion. 1If
not accounted for by adjusting the lower wedge geometry, uneven stanchion
lengths cause the lower wedge to cock as the valve seats. Any cocking of the
lower wedge results in uneven contact with the upper wedge during seating.
This uneven contact causes the wedge pieces to load predominately on only one
incline which results in uneven transmission of the stem wedging force to the
discs. This contributed to the failure of the valves to seal when subjected
to the low LLRT pressure.

Casting Flaws In The Wedge Surfaces

Inspections of the 1-E51-F00B, 2-~G31-F001, and 2~G31-F004 identified
discontinuities in the cast surface of the upper wedges. The 2-G31-F001 and
2-G31-F004 wvalves were found to have a casting flaw (raised metal) on the
upper portion of the upper wedge (see Figure 2). These casting flaws
prevented the upstream disc from sitting flush against the machined surface
of the upper wedge. Although the upstream disc does not provide a seal
against differential pressure, these flaws may have prevented proper wedging

and uniform loading of both the upstream and downstream discs. Additionally,
these casting flaws caused gouges on the inside edge of the upstream discs.

The 1-ES1-FOO8 valve was found to have a sharp "lip" on the upper wedge where
the wedge begins to taper (See Figure 3). During wedging, this lip would
contact a slight protrusion on the lower wedge which would cause binding of
the two wedges. This binding could cause an uneven distribution of the
seating force to the valve discs and subseguent seat leakage.

Non-uniform Contact Of The U r And Low We s

Nen-uniform contact between the upper and lower wedges has been identified on
the 1-B21-F016, 1-ES51-F00E, 2-E51~-F013, 1-G31-F001 (in September 199%1), 2-G31-
FO01 and 2-G31-FD04 valves (See Figure 4). This non-uniform contact results
in an uneven distribution of the seat force and potential seat leakage.

The non-unifcrm contact between the upper and lower wedges has resulted from
gseveral different causes. The mating surfaces between the upper and lower
wedges are hand-ground surfaces. This process may result in low spots or
slightly different wedge angles which cause uneven contact and wedging. The i
uneven contact for the 1-E51-FODE valve may have been caused by a poor lower
wedge casting.

tering o he Valwv

During recent inspection of the 1-E41-F002 valve, the valve stem was found not
to be centered in the valve when the discs were seated. This condition was
caused by the stem connection in the upper wedge not being properly centered.
On 4-inch and larger double-disc gate valves, the stem is rigidly threaded
into the upper wedge. With a misaligned stem, the upper wedge and stem must
deflect when the valve is seated. This condition may cause seat leakage and
galling of the valve stem on the bonnet bore. Improper valve stem centering

R B SRl Su the LB -P0RL_valve, )
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Improper Wedge Orientation |

During an inspection of the 2-G31-F001 valve in September of 1991, it wase
determined that the valve was supplied with the upper wedge installed on the
downstream side of the valve. Although the Anchor/Darling Valve Company
maintains that these valves should provide bi-directional sealing, there ie
a preferred wedge orientation. Since the upper wedge is rigidly connected to
the stem, the wedge cannot self-align to the seat. Therefore, any non-
paralielism between the line of stem action and the seat face or misalignment
between the upper wedge face and the seat face cannot be accommodated.
Conseguently, this results in a non-uniform distribution of contact pressure
and potential leakage. Since the lower wedge is free to "float”, this wedge
should alwasys be installed on the downstream or sealing side. The
installation of the upper wedge on the downstream side of the 2-G31~FO001 valve
also resulted in the stem not being centered as described in the preceding
discussion of improper valve stem centering.

I | e e = NN

In addition to the aforementioned defects, BNP has identified a concern with Anchor/Darling |
double-disc gate valves larger than 6-inches. These valves have a stelliteée hardfacing on
the upper and lower wedge mating surfaces. Non-uniform contact between the upper and lower
wedges has resulted in localized loading and subseguent cracking of the stellite. Although
this stellite cracking has not resulted in LLRT failures, it i3 of concern sinve plieces
of stellite could have broken off during valve operation. Cracking wi the stellite
hardfacing with the associated cracks propagating into the base metal has been observed
on the wedges of the 1-E41-F001 and 1-E41-F006& valves.

These manufacturing defects in the Anchor/Darling double-disc gate valves may result in
significant seat leakage when subjected to low differential pressures. Excessive seat
leakage on both isclation valves for a given containment penetration or excessive leakage
on one valve coincident with a single failure of the redundant valve could result in a loss
of the PCIS safety function.

Corrective Actions

Each double-disc gate valve installed in a PCIS application has been or will be local leak ﬂ
rate tested at least twice during the current outages. Since the noted defects can result
in inconsistent seating and sealing of the valves under low-pressure conditions, the second ]

| leakage test is performed to demonstrate repeatability. Valves which fail one of these
local leak rate tests have been or will be disassembled and repaired as necessary. For
the defects noted in this 10CFRZ1 report, the repair typically involves custom grinding
of the valve wedges or replacement of the wedges to achieve proper centact and uniform
distribution cf the seating load. Once the necessary corrective actions are implemented,
each repaired valve will receive at leapt two post-maintenance local leak rate tests. The

| second leakage test is performed to demonstrate repeatability and the adeguacy of the

| repair. BNP believes that repeat testing, whether performed pre-or-post repair, provides
adeqguate assurance that the defects noted to date would be identified.

The corrective actions to eliminate the noted defects will be completed pricr to startup
of Unite 1 and 2. Startup of Unit 2 is currently scheduled for March 28, 1993. Startup
of Unit 1 is expected to occur in the second guarter of 1993.

Technical Support will establish the appropriate controls for ensuring that fuiure
inspection/repair of Anchor/Darling double~disc gate valves will include an inspection for
the deficiencies noted herein.

e e e s e resegl]
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The final root cause for the failure of these LLRT failures including the 1-ES51-FGO07 and
1-ES1-FO08 will be completed by February 26, 1993. A supplement to this LER reflecting
the final root cause is expected t¢ be submitted by 3/21/93.

Industry Recommendation

Based on BNP's experience to date with Anchor/Darling dorble~disc gate valves, BNP believes
the noted defects can result in unpredictable and unrepeatable LLRT results. With the
noted defects present, it may be possible to successfully perform one leakage test and fail
a subseguent test after the valve has been stroked. Congeguently, to ensure repeatability,
it may be necessary to perform redundant leak rate tests.

Summary of Root Cause Investigation

During the current unit outages, six of ten Unit 1 and three of ten Unit 2 Anchor Darling
double disc gate valves failed to meet LLRT acceptable leakage limits. Additionally, one
Unit 2 valve demonstrated inconsistent LLRT results. The root cause of these LLRT failures
is primarily attributed to manufacturing deficiencies in the valve wedge pieces.
Additionally, Jow spots in the seats were identified as contribucing to some of the
failures.

The following provides the problems ldentified, the corrective actions implemented, and
the root cause of the failure for each of the Anchor Darling double-disc gate valve LLRT
failures which occurred during the curre:t Unit 1 and Unit Z cutages:

Unit ures:
1-B21-F016:

The problems identified with the 1-B21-F01& valve included minor seat pitting, low spots
on the downstream in-body seat, non-uniform point of contact between the wprer and lower
wedges due to rough wedge finishes, and stem galling 2 to 3 inches above the backseat.
The LLRT failure of the 1-B21~-F016 valve is attributed to the low spore in the downstream
seat and the uneven contact between the upper and lower wedges. The uneven contact between
the upper and lower wedges resulted from poor vendor manufacturing practices. The low
spots in the in-body seats are believed to have resulted from thermally induced stresses
incurred during reactor heatup and cooldown. Temperature changes from reactor heatup and
cooldown may have provided some stress relief resulting in minor changes to the valve seat
geometry, i.e., low spots. The stress relief phenomenon represents & hypothesis of how
the low spots were formnd. This hypothesis has not been confirmed by actual insitu or
prototype testing. Co.rective actions taken include replacement of the galled stem and
both the aupstream and downstream discs. The in-body seats were lightly lapped and
narrowed. The wedges were custom ground to achieve even contact. Two post maintenance
local leak rate tests were successfully performed prior to returning the valve to servioce,

1-E41-F002:

The problems identified with the 1-E41-F002 valve included low spots in the downstream in-
body ssat, wedge centerline fit-up problems resuiting in a non-centered stem in the bonnet

bore, and npider web cracks in the upstream disc stellite overlay. The LLRT failure of
the 1-E41-~-F002 is attributed to the low spots in downstream in-body seat. The cause of
the low spots is the mame as that addressed in the preceding paragraph. The improper

centering of the valve stem in the bonnet bore is a contributing factor in the LLRT failure
of this valve. The improper centering of the valve stem is due to a manufacturlng
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deficiency resulting in misalignment of the valve body seats and the valve stem with the
valve center line. The cracking of the upstream disc stellite overiay 18 not considered
a contributor toc the LLRT failure of this valve. Although a definitive reason for the
cracking hae not been established, recent examination supports the hypothesis that the
cracking could have been caused by overstressing of the discs into the seats or thermal
shock. Corrective actions taken include lapping of the upstream and downstream seats to
remove the low spots. The cracked disc on the upstream side of the valve was replaced.
To correctly center the valve stem the valve disces were switched. Two post maimtenance
local leak rate tests were successfully performed prior to returning the valve to service.

1-E41-F002:

The problems identified with the 1-E41-¥CGU3 valve included neven contact between the upper
and lower wedges and cracking of the upstream valve dii * stellite overlay The LLRT
failure of the 1-E41-F003 valve is attributed to the uneven :untact of the upper and lower
wedges. This uneven contact resulted in the tilting of the pper wedge and valve stem and
galling of the valve stem. Tilting of the upper wedge is bel eved to have caused the lower
wedge to tilt during valve seating resulting in a loading of the wedge pieces on one
incline. This resulted in a non-uniform transmission of th seating force to the discs
and, coneeguently, seat leakage. The cause of the stellite werlay cracking is the same
as that acdressed in the preceding paragraph. Corrective ac ions for thie valve are not
complete. The procurement of new machined wedges to elimina e tl# uneven wedge contact
is in progress. The cracked upstream disc will be replasced. 1 ™~ va've will be local leak
” rate tested at least twice prior to returning the valve to serviue.

1-E51-FO008:

The problems identified with the 1-E51-F00B valve included a bent stem, the existence of
a sharp 1lip on the upper wedge, a skewed and slightly twisted lower wedge, and uneven lower
wedge stanchions. The LLRT failure of the 1-£51-FO0E 1s attributed to the deficlencies
with the upper and lower wedges. The sharp lip on the upper wedge is believed to have
caused the upper wedge to bind with the lower wedge during seating. This binding resulted
in an uneven distribution of the valve disc seating force and the subseguent leakage. The
skewed and twisted lower wedge and the lower wedge uneven stanchion lengths is bellieved
to have resulted in an uneven distribution of the sesting force and subsegquent seat
leakage. Corrective actions included replacement of the valve stem and wedges. The discs
were machined and polished to eliminate the sharp edges. Two post maintenance loval leak
' rate tests were successfully performed prior to returning the valve to service.

1-E51-F007/1-B21-F019:

Disassembly and investigation into the cause of the LLRT failures of the 1-E51-FOO7 and
i-B21-F01% valves have not been performed. These valves will be disassembled and inspected
to support a root cause determination prior to the startup of Unit 1. The results of this
determination will be reported in a supplement to this LER.

Unit 2 Failures:

2~E51~-F013:

The LLRT failure of the 2-E51-F¥013 valve i1s attributed to the uneven contact between the
upper and lower wedges resulting in tilting of the lower wedge during seating. The uneven
contact was caused by a shallower wedge angle on one side of the upper wedge. The tilting
resulted in the non-uniform transmission of the seating force to the discs and the

RNl T R e
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inconsistent seating of the valve. Corrective actions to achieve uniform contact included
replacement of the original wedges with new custom fit wedges. 7Twe post maintenance local
leak rate tests were successfully performed prior to returning the valve to service.

2-G31-F001:

The problems identified with the 2-G31-F0DD1 valve included downstream in-body seat low
spots, upper wedge casting flaws, and uneven stanchiocns on the bottom of the lower wedges.
The 2-G31-FDO1 valve LLRT failure is attributed to the low spote in the downstream in-body
seat. The cause of the low spots is addressed in the preceding discussion of the 1-821-
FO16. Additicnal factore contributing to the 2Z-G31-FOO1 valve LLRT failure include the
upper wedge casting flawe and the unever lower wedge stanchion lengths. The effects of
the uneven lower wedge stanchion lengths is addressed in the preceding 1-ESi-F008 valve
digscussion. The upper wedge casting flaws prevented the uvpetream disc from sitting flush
against the machined surface of the upper wedge. BAlthoug. the upstream disc does naot
provide a seal! against differential pressure, thesge flawe may have prevented proper wedging
and uniform loading of the upstream and downstream disce. The casting flaws and uneven
lewer wedge stanchion lengths would result .n inconsistent seating of the valve.
Corrective actions included polishing of the discs and lapping of the downstream in-body
seat to remove the low spots, replacing the upstream disc damaged by the casting flaws on
the upstream wedge, and replacing and custom fitting the upper and lower wedges. Two post
maintenance local leak rate tests of the 2-G31-F001 were successfully performed prior to
returning the valve to service.

2-G31~-F004:

The problems identified with the 2-G31-FO004 valve included a galled stem above the
backseat. upper wedge casting flaws, and uneven contact between the upper and lower wedges.
The LLRT failure of the 2-G31-F004 valve is attributed to the upper wedge casting flaws
and the uneven contact between the upper and lower wedges. The effects of the upper wedge
casting flaws is discussed in the preceding paragraph. The effects cf the uneven contact
are addressed in the discussion of the 1-ES1-F003. Corrective actions included replacement
of the upstream disc, blending of the stem galling, and the custom grinding of the vpper
and lower wedges to achieve uniform contact. Tw. post maintenance local leak rate tests
were successfully performed prior to returning the valves to service.

2-821-F019:

During initial local leak rate testing of the 2-B21-F019 valve, the valve passed two
consecutive local leak rate tests. However, the results of these tests were not cons:atent
and conseguently the valve received an internal ilnspection and root cause investigat.on.
The probleme identified with the 2-BZ21-F019 wvalve included poor mating cof the wedges
resulting in the rocking of the lower wedge. The rocking is attributed to differences in
the thicknesses of the wedge sliding surfaces. This condition resulted 4in the uneven
distribution of forces at the seats and can resulted in inconsistent local leak rate test
results. The corrective actiong included widening of the seats on the downstiream mating
surface and the dressing of the upper wedge s=liding surface until the top-to-foot
dimensione were egual.

rrective Acti 5

During the investigation to determine the cause of the deficiencies contributing to the
LLRT fajlures of the Anchor-Darling double disc gate valves installed at BNP, the vendo:
has assisted in the repair and trouble shooting of the defective valves. Baged on the
oroblems witnessed by the vendor, the vendor recognizes that their manufacturing technigques

| 10 of 18}
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warrant impiovement. The wvendor 18 curreptly assessing changes to the mapufacturing
process which could prevent recurrence of those problemes experienced at BNP. An example
of this is evidenced by the recent change in the manufacture of the upper and lower wedges.
In the past, Anchor-Durling has custom fit each disc by hand grinding th® mating surfaces
of the upper and lower wedges. This process has resulted in inconsistent seating when the
valves are closed. Anchor/Darling has recently changed its manufacturing process such that
the wedge mating surface are machined instead of hand ground. This enhancement should
result in more reliable valve opexration. To ensure that future wedge replacements utilize
the enhanced wedges, BNP is currently procuring the new wedges,

To ensure continued reliability of the Anchor/Darling double disc gate valves, each double
disc gate valve usred to satisfy a PCIS function will receive two local leak rate tests
during the next Unit 1 and Unit 2 refuel ocutages.

The repair of the 1-E41-F003 and the disassembly, iuspection, and repair of the 1-ES1-FOOY
and 1-B21-F019 will be completed prior to Unit 1 startup.

The final supplement to this LER will be submitted following the Unit 1 startup to address
the results of the inspection and vrepair of the 1-E51-F007 and 1-B21~-F01% wvalves,
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ATTACHMENT ONE
S ici i Lfi Valv

{This table identifies the double disc gate valve deficiencies identified to date
either during the current outage or during previous refuel outages.)

o

ﬁ Valve Deficiencies ldentified
! 1-B21-FD16 3, 7,8
i 1-E41-FO002 4,6,9

ﬂ 1-E41-F002 4, B, 10

ﬂi 1-E41-F003 3,10
1-E41-FO06 &
1~-ES1-F008 Sy 2537
1-G31-FO01 1;8
2-821~-PFO16 ¥ A=l
2-821~-F019 7
2-E51-F00D7 v
2~E51~F008 7
2-E51-F013 3
2-G31-F001 1;2,5,8
2-G31-r004 23

=L

Deficiencies

1l « Uneven Stanchion Length on Lower Wedge

Z = Casting Flaws in Wedge Surfaces

3 =~ Non-uniform Contact of the Upper and Lower Wedges

4 - Improper Centering of the Valve Stem

5 - Improper Wedge Orientation

€ - Cracked Stellite on Wedges

7 =~ Sharp Edges on Disce

8 - Low Spots in Seats

! 9 - Disc Scraning Body Casting
JO - Stellite seat face cracking

ST (N ———— e . - ST A —— Y T — -‘-_-_‘_A—A——j



LICENSEE EVENT REPORT (LER)
TEXT CONTINUATION

U. & NUCLEAR REGULATORY COMMISSION

i DOCKET NUMBER 12)

APPROVED OME NO. 3150-0104

ESTIMATED BURDEN PER RESFONSE YO COMPMLY WiITh  THiSH
INFORMATION COLLECTION REGUEST: BOO  wRHS  FORWARD §i
| COMMENTS REGARDING BURDEN ESTIMATE 70 THE INFGRMATION AND |
| RECORDS WANAGEMENT BRANCH MNSE 7738, US NUCLEAR]
REGULATORY COMMISSION. WASHINGTON. DT 20686-0001. AND 0
| THE PAVERWORK REDUCTION PROJECT (31B0-0V06), OFFICE OF
MARAGEMENT AND BUDGET, WASHIF STON, DC 20603

EXPIRES: £/31/96

— T,
)

LER NUMBER (6)

FACILITY NAME (1)
| YEAR SEQUENTIAL REVIGION
Brunswick Steam Electric Plant 0500 NUMBER NUMBER
Unit 1 5000325
I 92 - 23 ~ 002
——

TEXTY (if more space /s required, use sddiional NRC Form 3664 °'s) (1)

Figure 1

Lower Wedge
r’ \
e
Uneven Stanchior
Length on Lower
Wedge
-




APPROVED OMEB NO. 31500104
. EXPIRES: 5/31/956
ESTIMATED BURDEN PER RESFONSE TO COMPLY Witk THiIS)
| INFORMATION COLLECTION REQUEST: B0.O MRS FoRwany |
| COMMENTSREGARDING HURDEN ESTIMATE TO THE INFORMATION AND |i
| RECOKDS MANAGEMENT BRANCH (MNEE 77181, US. NUCLIAR
REGULATORY COMMIESION, WASHINGTON, DC Z0B66-0001, AND TO
| THE PAPERWORK REDUCTION PROJECT (3160 0104) OFRCE OF
| MANAGEMENT AND BUDGET, WASHINGTONR, DC 20605 |

U. 8. NUCLEAR REGULATORY COMMISSION |

LICENSEE EVENT REPORT (LER)
TEXT CONTINUATION

* h e il
FACILITY NAME 1) H DOCKEYT NUMBER (2) l LER NUMBER 16 H PAGE {3)
B ick Steam Electric Pl vean g fﬂ:] |
eyl aad o i St 05000325 14 of 16
92 - 33 002 l

TEXT {f more space is required, use additionsl NRC Form 3664°s! (17)

Upper Wedge

Casting Fiaws

on Upper Wedge Casting Flaws

on Upper Wedge

Figure 2




WRC FORM 366A | " U S NUCLEAR REGULATORY COMMISSION

fem2) |

LICENSEE EVENT REPORT (LER)
TEXT CONTINUATION

+

FACILITY NAME (1) DOCKET NUMBER (20 |

RECORDS MANAGEMENT

EXPIRES: 5/31/95
ESTIMATED BURDEN PER RESPONSE TO COMPLY WiTH  TwWig
INFORMATION COLECTION REQUERT: BO0 wHS  FORWARD 8

APPROVED OME NO. 3150-0704

| COMMENTS REGARDING BURDIER ESTIMATE 1O THE INFORMATION AKD !
| BRANCH (MNEE 7714), US NUCLEAR
| REGULATORY COMMISSION, WASHINGTON, DC 20866-0001. AND TO

THE FAPERWORK BREDUCTION PROJECT (31600104, OFFILE OF J

LER NUMBER (6)

| MANAGEMENT AND BUDGET, WASHINGTON, DC 20603

PAGE (3

VEAR BEQUENTIAL mm: |
i N
3:gzsyick Steam Electric Plant 05000325 | NUMBER | 35 ot 38
I 92 - 23 - 002
TEXT i more apece is reguired. use additienel NRC Form 366A's) (1T}
Sharp Edge on
Upper Wedge
Mating Surface

Upper Wedge

| Figure 3

PREw ey e Ee——



U. §. NUCLEAR REGULATORY COMMISSION | APPROVED OMEB NO. 3150-0104
* EXPIRES: §/31/95
ESTIMATED BURDEN PER RISPONSE 10 COMPLY Wil THIS
INFORMATION OOWECTION REQUEST BOD MRS FORWAND

LICENSEE EVENT REPORT (LER) COMMENTS REGARDING BURDEN ESTIMATE T0 THE INFORMETION AND
TEXT CONTINUATION |

| MANAGEMENT AND BUDGET WASHINGTON, OC 20603

FAGILITY NAME (1) i DOCKET NUMBER (2

— i - - =
|
{
|
|}

Brunswick Steam Electric Plant | 05000325 | 16 of 16

Unit 1

=

TEXT i rnore space is reguired, use additional NRC Form 3664°s! (17

Upper Wedge Lower Wedge

O

l'l Uneven Contac.
on Lower Wedge

Uneven Contact
on Upper Wedge

Figure 4




