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Dear Sir

Enclosed is Licensee Event Report 92-005-01 for the Perry Nuclear Power Plant.

Sincerely,
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Robert A. Stratman
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Local Icak Rate Tests Result in Exceeding Technical Specification Failure Criteria
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ADSTRACT (Umit to 1400 spaces. i e., approximately 15 singre-spaced typewrmen hnes) (16)

Between March 26, 1992 and April 21, 1992,,during the third refueling outage, four
containment penetrations exceeded Local Leak Rate Test (LLRT) failure criteria for

- leakage, as defined by Technical Specification 3.6.1.2.b., 3.6.1.2.d., and 3.6.1.2.e.
.

The causes for three of these events were component failuru. Leakage between the:
- seat insert and the valve body caused one valve to exceed its LLRT failure criteria.

A faulty torque switch prevented the second valve from closing completely. The cause
- of the third event was attributed to wear of the seating surfaces as part of the

normal operating life of two check valves. The cause of the fourth event vas-
attributed to the misapplication of the check valve for that function.

i

For the first event, engineering personnel are developing a design modification to
allow the installation of a replacement valve more suited f;r the application or
replacement of valve internals with alternate parts. Appropriate repairs and parts
replacements were performed for all three events that vere caused by component
failures. A differently designed spring loaded lift check valve with softer seating
material was installed to replace the valve in the fourth event.
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I. Intioduction

Between March 26, 1992 and April 21, 1992, four containment penetrations exceeded
Local Leak Rate Test (LLRT) failure criteria for leakage, as defined by Technical _

Specification 3.6.1.2.b., 3.6.1.2.d., and 3.6.1.2.e.

All of the leakage rates vere found during LLRT activities during the third
refueling outage, and all appropriate notifications to the NRC Operations Center
vere made via the Emergency Notification System in accordance with the
requirements of 10CFR50.72(b)(2)(1) and 10CFR50.72(b)(2)(iii). These events are
being reported under the requirements of 10CFR50.73(a)(2)(ii) and

-

10CFR50.73(a)(2)(v).

II. Desetiption of Events /Cause Analysis / Corrective Actons to Prevent Recurrence

Penetration P306

Desciiption of Event

On March 26, 1992, at 0630, during the performance of Surveillance Instruction
(SVI-PS2-T9306) " Type C Local Leak Rate Test Of PS2 Instrument Air Penetration
P306," the Instrument Air (LD) Supply 11cader Containment Inboard Check Valve .,

[ISVj (1PS2-F0550) was determined to have caused the total combined Secondary -

Containment bypass leakage rate to exceed the Technical Specification 3.6.1.2.d.
limit of 0.0504 La for Secondary Containment bypass leakage paths. This valve is
manuf actured by Dresser Industries, Model 5580V-1-F316. The leak rate for the
valve vas determined to be 3500 standard cubic centimeters per minute (scem),
which caused the total combined Secondary Containment bypass leakage to increase
to 8,094.55 scem. The 0.0504 La Technical Specification limit equates to
5,051.74 seem for all penetrations bypassing Secondary Containment. The valve
vos reworked and successfully tested in accordance with SVI-PS2-T9306 on March
30, 1992 vith a penetration leakage rate of 476 secm.

Cause of Event

The cause of the Instrument Air Supply Header Containment Inboard Check Valve
LLRT failure is component failure. The leakage in the valve was identified to be
between the seat insert and the body of the valve. The seat insert is threaded
into the valve body and torqued in accordance with manufacturer's
secommendations. Ilovever, leakage developed between the threaded areas of the
two pieces.
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The lustrument Alt Supply lleader Containment Inboard Check Valve (1PS2-F0550) vas
E~ repaired by replacing its internals (springs, disc, and valve seat insert),

; tarefully lapping the disc and valve seat insert, and using grafoil gasket tape
as a walant between the valve seat insert and the valve body. Engineering
Pel mnnel have analyzed the acceptability of the valve for the application and
are developing a design modification to allow the installation of a replacement
valve more suited for the application or replacement of valve internals with

j This modification is tentatively scheduled to be implemented
!

alternate parts.

E during the fourth refueling outage following receipt of a replacement
valve / component pasts.

penetiation P473

Desciiption 01 Lvent

on A p t i l '; , 1992, at 1630, during the performance of Surveillance Instruction
(SVI-B?l T9423) " Type C Local Leak Rate Test of 1B21 Penetration P423," test
pert.onnel veie unable to pressurize the test volume to 11.31 psig (Pa). Because
Leakage through Penetration P423 could not be quantified at that time, it was
determined that the combined leakage rate prescribed by Technical Specification
3.6.1.2.h. of less than or equal to 0.60 La had been exceeded. Addit 4onally, the
Secondary Containment Bypass combiner' leakage rate of less than or equal to
0.0504 La was exceeded.

9n Apr il /,1992, at 0630, using test equipment which was capable of quantifying
higher leakage rates, the leakage through the penetration was quantified as being
in exc es< of 200 standard liters per minute (slm). The 0.60 La Technical
Specification Limit equates to 60.140 slm. A faulty torque svitch [33]
manufactuted by Limitorque Corporation, Model Number 10717, preveated the Main

(SBl Line Drain and Bypass Outboard Isolation Valve [ISV) (IB21-F0019) fromSteam
.

closing completely and this valve was the source of the leakage. The torque
| switch was replaced and adjusted in accoidance with plant procedures, and the
i penetration was successfully tested in accordance with SVI-B21-T9423 on April 14,
i 1992 with a leakage rate of 10 secm.
i

i

| Cause of Event
i
l

i
The cause of the Main Steam Line Drain and Bypass Outboard Isolation Valve
leakage is component failure. Troubleshooting efforts revealed that the valve

fully seated when closed electrically and the torque switch could not bevas nut'

adjusted to allow the valve to seat properly. The faulty operation of the torque
svitch caused the f ailure of the valve to close cornletely.
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Corrective Actions

The closure torque switch on the Main Steam Line Drain and Bypass Isolation Valve
vas replaced and adjusted in accordance with plant procedures. The failure of
this torque svitch was considered an anomaly and considered to be an isolated
incident.

Penetration P121
'

Description of Event

on April 8, 1992, at 1430, during the performance of Surveillance Instruction
(SVI-N27-T9121), " Type C Local Leak Rate Test of 1N27 Penetration P121," test
persor.nel could not pressurize the penetration to 1.30 Pa (12.44 psig) as
required by the SVI. The Controlled Closure Anti-vaterhammer Lift Check Valve

'[ISV) (1821-F0032A) vas discovered to be leaking at least 7.883 gallons per
minute (gpm) and the Reactor Feed [SJ] Check Valve [ISV) (1N27-F0559A) was
discovered to be leaking at least 12.39 gpm. When these leakages were added to
previously identified leakage, the total of 24.280 gpm exceeded the 23.0 gpm
limit required by Technical Specification 3.6.1.2.e. Both valves, manufactured
by Rockvell International, Model Number 7592(VCC)JNOTY, were disassembled,
inspected, reworked, and cleaned as appropriate prior to reassembly.

The penetration was successfully tested in accordance with SVI-N27-T9121 on May
4, 1992. The leakage rates for the valves at that time vere 0.02 gpm for
1N27-F0559A and 0.49 gpm for 1B21-F0032A.

Cause of Event

The cause for the feedvater check valve IB21-F0032A and'1N27-F0559A failures is
attributed to wear of the seating surface of the valves as part of the normal
operating life of the valve. Vear on the seal areas of these valves resulted in
leakage greater-than allowed by the testing requirements.

Corrective Actions

Both valves vere disassembled and inspected. On the Controlled Closure
Anti-vaterhammer Lift Check Valve (1B21-F0032A), the piston was lapped and the
other parts and seal ring seating area vere cleaned before the valve was
reassembled. On the Reactor Feed Check Valve (1N27-F0559A), the piston and valve

,

seats were lapped and the other parts and seal ring seating area vere clerned
prior to valve reassembly. Past performance history of these valves, cor:ined
with the corrective actions taken to reduce the leakage, is expected to a,ssure
that these valves vill perform as required throughout the fourth fuel cycle and

huv m e
- . _ . ._ _ - , .
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beyond. Analysis of trending data and test results from previous and fourth
refueling outage LLRTs on the check valves for both feedvater lines vill be
utilfred to determine the appropriate frequency for feedvater check valve
preventive maintenance.

Penetration P204

Description of Event

on April 21, 1992, during the performance of Surveillance Instruction
(SVI-C11-T9204), " Type C Local Leak Rate Test Of 1C11 Penetration P204," leakage
was determined to be in excess of 200 slm for the Inboard Containment 1 solation
Check Valve [ISV) (IC11-F0122). This resulted in the combined leakage rate
prescribed by rechnical Specification 3.6.1.2.b. of less than or equal to 0.60
La, as well us the Secondary Containment Bypass combined leakage rate of less
than or equal to 0.0504 La as prescribed by Technical Specification 3.6.1.2.d.
being exceeded. This valve is manufactured by BV/IP International, Model 82530.
The IC11-F0122 valve vas teplaced with a differently designed spring loaded lift
check valve. The valve was successfully tested in accordance with SVI-C11-T9204
on April 30, 1992, with a leakage rate of 10 scem.

Cause of Event

The IC11-F0122 check valve has an LLRT failure history dating back to 1986.
Following each of the previous failures, the valve was disassembled and the
immediate cause was diagnosed as misalignment between the check valve seating
surfaces. The failures were considered to be attributed to the misapplication of
the check valve which is susceptible to leakage at low pressures due to
misalignment of valve internals. This design problem had been previously
identified and the valve had been scheduled for replacement with a different type
in the third refueling outage.

Corrective Actions

The Inboard Containment Isolation Check Valve (1C11-F0122) was replaced with a
differently designed spring loaded lift check valve, manufactured by Edvard
Valves Inc., Model Number B36278(F316)FT2, which has softer seating material.

III. Analysis of Events

Primary Containment integrity ensures that the release of radioactive material
from the containment atmosphere vill be restricteu to those leakage paths and
associated leak rates assumed in the accident analyses. The containment design
-basis accident leakage rate (La) is 0.2 percent, by veight, of the contained
atmosphere in 24 hours at the peak accident pressure of 11.31 psig (Pa).

-.
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Technical Specification limitations on containment leakage rates ensure that the
total containment leakage volume vill not exceed the value assumed in the
accident analyses (La) at Pa. The Technical Specification combined leakage rate
limit f oi all penetrations and all valves subject to Type B and C tests when
pre wurined to Pa, except for Main Steam Line Isolation valves and valves that
aie hydiostatically tested, is less than or equal to 0.60 La.

Secondaiy Containment is designed to collect the Primary Containment leakage
during and following a design basis accident, delaying release to the environment
until attei processing through the Annulus Exhaust Gas Treatment System [VC].
Thi: a<rutes that the tesultant doses are less than the values set forth in
loclR100, for offsite, and less than those set forth in 10CFR50 General Design
criteita 19 for the control toom. The analyzed leakage rate from Secondary
Containment bypass leakage sources (sources whose leakage bypasses the
Con t a iina n t Annulus Exhaust Gas Treatment System) is 0.0672 La. The Technical
specifitation maximum allovable combined test leakage rate from potential
secondary containment bypass leakage sources is 0.0504 La (0.75 times 0.0672 La).

The leakage rates for IB21-F0019, 1P52-F0550, and 1C11-F0122 caused the combined
leakage rate for all penetrations and all valves subject to Type B and C tests,
except tot Main Steam Line Isolation valves and valves that are hydrostatically
tested. to exceed La and, as well, caused the combined leakage rate for all
penetiations that are Secondary Containment bypass leakage paths to exceed 0.0672
La. 1herefore these events are considered to be safety significant.

Ib21 FOO32A and 1N27-F0559A identified in this report are not part of the
secondaty Containment bypass leakage pathway. These valves are on a feedvater
line which is scaled post-LOCA vith vater from the Feedvater Leakage Control
system ISJ] (FVLCS). Feedvater lines are part of the reac'ir coolant pressure
boundaty since they penetrate both the containment and dryvell and cunnect to the
reactot vessel. Each line includes three isolation valves. The isolation valve
inside the dryvell (IN27-F0559A) and the first isolation valve outside
containment (lB21-F0032A) are both controlled closure anti-vaterhammer check
valves. The outermost valve (IB21-F0065A) is a motor operated gate valve.
Although 1B21-F0032A and 1B21-F0065A are scaled with water post-LOCA by design,
the leakage through 1B21-F0032A vould have prevented the FVLCS from maintaining
the water seal. Under accident conditions, containment air vould flow through
this pathway and vould be only partially mitigated by FVLCS operation. Therefore,
leakage through this penetration is considered to be potentially safety
signiticant. Leakage through 1N27-F0559A has no effect on the FVLCS operation
and thic leakage by itself is not considered to be safety significant.

Previous non-MSIV LLRT failures have been documented by LERs 86-080, 88-004,
89-006-01, and 90-026-01. The 1P52-F0550 valve has previously failed LLRTs on
Novembet 10, 1986 and January 16, 1988. The 1B21-F0019, 1B21-F0032A, and

tv.
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1N27-F0559A valves listed in this report do not have a history of LLRT failure.
The 1c11-P0122 valve had failed five consecutive initial LLRTs spanning from 1986
to the present and had been previously scheduled to be replaced during the-third
refueling outage.

IV. Program Improvements

As part of this investigation, the LLRT effort was examined and some
oppottunitles for improvement vere noted.

All tailures of LLRTs are trended and analyzed in accordance with the established
plant Administrative Procedure (PAP-1120) " Type A, B, and C Leak Rate Test and
Accountability Program." Communications between component testing, system
engineering, and design engineering efforts are being enhanced by the issuance of
a periodic predictive maintenance report to keep affected sections apprised of ,

testing and trending developments. Plant Administrative Procedure (PAP-0905)
"Vorl< order Process" provides guidance for inclusion of steps to keep failed
components for failure analysis in vork orders. Maintenance Planners, System
Engineers, and Component Test Engineers vill be retrained to PAP-0905 with
emphasis placed on the consideration of this option when developing vork orders
in response to LLRT failures.

This r eport is revised in its entirety. No revision bars are included to
'

identify changes from Revision 0 of this report.

Energy Industry Identification System Codes are identified in the text as [XX].
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