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Part 21 (PAR) Event # 47015
Rep Org: AUTOMATIC VALVE CORPORATION Notification Date / Time: 07/01/2011 15:56 (EDT)
Supplier: AUTOMATIC VALVE CORPORATION Event Date / Time: 06/28/2011 07:00 (EDT)
Last Modification: 07/01/2011
Region: 3 Docket #:
City: NOvI Agreement State: No
County: License #:
State: M|
NRC Notified by: KEVIN ARMSTRONG Notifications: CHRISTINE LIPA R3DO
HQ Ops Officer: JOE O'HARA MARK FRANKE R2DO
Emergency Class: NON EMERGENCY PART 21 GRP EMAIL
10 CFR Section:
21.21 UNSPECIFIED PARAGRAPH

SEAL FAILURE AND LEAKAGE ASSOCIATED WITH MODEL B5497-301 VALVES
The following was received via fax:

Automatic Valve Corporation made this report based upon its investigation and engineering evaluation of valve
serial number 57056 which was leaking following an outage test stroke at McGuire Station. Automatic Valve
Corporation determined that the cause of the leakage was seal failure as a result of the seal being displaced from
its retaining groove. The displaced seal became trapped between the poppet face and valve seat inside the valve
body. Automatic Valve Corporation reported that seal replacement combined with inspection; and testing would
prevent additional failures.

Shearon Harris and McGuire utilize these types of valves. Automatic Valve Corporation has no reported failures of
these valves at Shearon Harris.
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NRC Operations Center 301-816-5151 (FAX)
10 CFR PART 21 Notification:

Automatic Valve Corparation

41144 Vincenti Court, Novi Mi 48375

Contact: Kevin Armstrong, President, 248-474-8700 ext. 170
Basic Component Model Numbers:

B5497-301

Nature of the Defect:

Extrusion of internal seals creates seal displacement and leakage.

Number and Location of Components:

Valve Model Quantity Customer
B54497-301 20 RA Hiller

Corrective Actlon to Be Taken:

Please see attached report.

Advice to Purchasers:

Please see attached report. Automatic Valve will rebuild units as necessary.

Date the Evaluation of the Defect was Complete: 06/28/2011
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AUTOMATIC VALVE NUMBER: D7174-003 ' Page 1 of 8
TITLE: CORRECTIVE ACTION LOCN: Z\WORDIDOCUMENT\D7174003.00C DATE: 10-21-1999
SUBJ: CORRECTIVE ACTION TYPE: FORM DEPT RESP: DQA REV: F-CN8D20

REQUIREMENTS:

NUMBER: 643

Type of Problem: Part  B5497-301 Procedure Date:  06-09-2011
Who found Problaem: -Suppliar Distributar X Customer
Company: Duke « McGuire Station Contact Name: Ryan Printy
Address: 12700 Hager's Ferry Read Huntersville, NC 28078-9340
1. Team Working on Problem: Leader: Kevin Armatrong Members:
Brian Bielat, Tom Troy, Todd Hutchins
2. Describe Problam'(lnltlal Cancern and Symptoms):.
Valve, serfal number 57056, wasg noted to be leaking after an cutage tast stroke.
Contalh Symptom (Action):
Al elastomeric components require repiacement, Valve to be returned to custormer in as originally shipped condftion.
Approved by: -7"‘:‘ N f_ Title! P emlene 4 Date: z. /7 7/
T~
- L= . —
4. Root Causge/s of Problam: 10 GFR Part 21 Report Raqulrad: Yes

A 10 GFR 21ls report raquirad basad on the statemeant made by plant staff on June 28"™

“when the 4-way for 2CF-28AB faled we drained the tank in & relatively short peried of time and we actually startad-1o drain
the main nitrogan header the leak was so large. If this happans again during a feedwatsr isolation we would violate one of our

raquiraments to malntain a minimum of 50 psig in the tank for 2 24 hour pariod.”

The oot cause of the valve leakage is seal failure,

The seal on item 3, AS497-314, is displaced from its retaining groove. (See attached print Sheets 1and 3; photagraph 1) This
created a condition whera the displaced seal was trapped batwean the poppet face and the valve seat inside the valve body.
This creates a gap through which nitrogen passes directly between the inlet port and exbaust port. The exact size of this leak
is dependent on several factors including volume and pressure of nitrogan avallable to force the piston (item 6, attached print
sheet 1) ) into its fully stroked position. This piston, in-tum, drives the unseated seal back into the poppet grove, and craates
an (imperfact) seal on the rolled edge or the face of the poppet. At normal operating pressure, above 265 psi, testing shows
the displaced seal is forced back (imperfectly) into its retaining groove. The valve leaks but still functions, At Jlower prassures,
the displaced seal will create a larger leak path.

The seal failed due to compression set. It extruded and rolled over the wall of the poppet face (Photograph 2).Note that the
axtrusion only eccurs on the end of peppet which is exposed to ambient pressure ( 344 psig) around the entire area of an
unconstrained seal. The seal on the poppet face which mated to the valve body seat during in-service operation does not
extrude. (Photograph 3).

As the extrusion continues the seal begins to cut. The cut either creates a leak path, which is formed where the high pressure
nitragan can pass under the seal causing it to lift or the cut causes the gaal to loose squeaze and high pressure differentials
during shift create the lift. Automatic Valve has not been able to duplicate the displacement of an extruded seal.

Other issues of note not directly related to the failure;

FME was noted at disassembly of the vale (photograph 4), If the FME is taken into the valve through vent ports it would be
expected to degrade lubrication. Degraded lubrication can be expected to both increase minimum operating pressures and
slow movement of intarnal components. This will tend to incraase the impact of the displaced seal.

Plant staff indlcate a low pressure requirement of 50 psig. The valve prints do not specify this pressure. No testing was done
by Automatic Valve below 90 psig. Please see print sheet 2 of 3, Notes 5 and 10.

The only other installation of these valves is at Shearon Harris. Automatic Valve has had no reports of frilures from that plant.
Three replacement units were purchased by Shearon Harrig in Qctober of 2008, after an original installation in 1999,

Approved by—p7 " < Title:  Fwes A Date: 7. sty
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AUTOMATIC VALVE NUMBER: D7174-003 Page 2 of 8

TITLE: CORRECTIVE ACTION LOCN: 'WORD\DOCUMENTAD7174003.D0OC DATE: 10-21-1999
SUBJ: CORRECTIVE ACTION TYPE: FORM DEPT RESP: DQA REV: F-CN8020
5. Corrective Actlon:

Time required for compression set and extrusion to occur is unknown. The valve has, however, functioned without failure since
1999, Replacement of seals combined with additional Inspection; tasting and raplacement protacals would prevent an in-
service unit from developing the same failure mode..

Additional work is required to modify the seal such that compression set will not impact parformanca.

Approved by—j’/ﬂ,;éﬂ_. «é Titler P, e £ Date: 7 /. //

B. Implementation: =
Approved by: Title: ' Date:
7. Corractive Action to Systam to Pravent Recurrence:

Approved by: Title: Date:

8. Varlﬂc_atlon (Descrlbe):-

Approved by: Tille: PRS Date:
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AUTOMATIC VALVE
TITLE: CORRECTIVE ACTION
SUBJ: CORRECTIVE ACTION

NUMBER: D7174-003
LOCN; [WORD\DOCUMENT\D7174003.D0C  DATE: 10-21-1999
DEPT RESP: DQA REV: F-CN8020

TYPE: FORM

Page 3of 8

B5497-301 Revision D, Print Sheet 1

E 'li l ;ml Ei ;;-;;
THE MOTUHES Ik MHIWX K.Ki' E FALTIG TOMEDS PIRTS p s pevomo i, oW X4
KN 10 THE REIR F THE VALVE. WOdMmESA § e 6
& T 2 a /]
" SDENC i IXZXDG.XS 2 MM R
WOTE 5.1 L Vgmigda § o 5
, ®@ (Z‘)IB B(®) @ y SIRLaMem § seay A
) ¢ wniuodounn oz o &
I RRGIC =41 1N 2 Srs -4
/ : REEiSiEe | ER 1
0 - KOG GG DGR 3 MMl R
S 1 150X 667030 . 1 oweN R
H A 3 5 IRTARR MR DATME 1 3rss A
- ﬁ ] o el
w1l B L ¢ Med 8
= 1 S 2Py DC S8 T B et N
= =" ABOLHECHSID 7 GHOE R
v Emoem s 3. R
sy e R T
1 W PILDT FORY < BAREEIOMS ) ERET
W) NTREIN D23 I ) vy s
!E.u.'l / [} 1 @amcamExm ) mEa A
7 FETE o PEmEELT s
T Y - Ol V-
T een | wmw
LS a7 .3 PoEeeareen b mpan &
e @ (201.2) o~ W NEs.N 1 P oot SemT . m g
- 1 P BT 2 20 O
OO0 ||a] ‘i iE1
ﬂl Gl (.81 ” =
d b I v SUR ke ) Ghnk B
- $-b T ORMEOURCT M | @Ea I
= \ ; SRS SUTIG ) GhEel
- % PG R 1w F
B S¥Elienrna } Ew &
37| [\ 12/ Bid. P m §
HIE 83 19.4 ) (.3 @HEME " Bl b e W
La | 675 _ | WIS ICMT L n um n
13).87 [126.4) DUMCENG R T A
1.5 . = CrEiDALE Jien umm I m 0. 14508131
r L4 (188.2)
B [}
; [ 0o | chECKED AUTEIRTIC VALVE I Ul
s 4o DATE [09-5-Ge| M ety CESCRIPTION: v \e 872 Fiv fiL HEﬂQ?ﬂU]
il o | o e L IR e DEELLIE 3




ML LS Ll Ll 00 gy

140 AV LVIMMNL 1w YL Y e Wil

Lan Wy, LLTuTiTVIJdL Lol

AUTOMATIC VALVE
TITLE: CORRECTIVE ACTION
SUBJ: CORRECTIVE ACTION

NUMBER: D7174-003

LOCN:

TYPE. FORM

Page 4 of 8

I\WORD\DOCUMENT\D7174003.D0C  DATE: 10-21-1999

DEPT RESP: DQA REV: F-CN8020

B5491-307 Revision D, Print Sheet 2
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AUTOMATIC VALVE NUMBER: D7174-003 Page 5 of 8
TITLE: CORRECTIVE ACTION LOCN: IX\WORD\DOCUMENT\D7174003.00C  DATE: 10-21-1999
SUBJ: CORRECTIVE ACTION TYPE: FORM DEPT RESP: DQA REV: F-CN8020

B5491-307 Revision D, Print Sheet 3
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AUTOMATIC VALVE NUMBER: D7174-003 Page G of 8
TITLE: CORRECTIVE ACTION LOCN: I"WORD\DOCUMENT\D7174003.D0C" DATE: 10-21-1999
SUBJ: CORRECTIVE ACTION TYPE: FORM DEPT RESP: DQA REV: F-CNB020

Photograph 1: Displaced, as found, Seal
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AUTOMATIC VALVE NUMBER: D7174-003 Page 7 of 8
TITLE: CORRECTIVE ACTION LOCN: '\WORD\DOCUMENTD7174003.00C DATE: 10-21-1999
SUBJ: CORRECTIVE ACTION TYPE; FORM DEPT RESP: DQA REV: F-CN8020

Photograph 3: Seal Face -Without Exirusion - Compressed Against Face In Service
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AUTOMATIC VALVE NUMBER: D7174-003 Page B of 8
TITLE: CORRECTIVE ACTION LOCN; LWORMDOCUMENT\D7174003.D0C  DATE: 10-21-1988
SUBJ: CORRECTIVE ACTION TYPE: FORM DEPT RESP: DQA REV: F-CN8020

Photograph 4: FME As Found Normally Closed Side, Inlet Face




