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-US Nuclear. Regulatory Commission
Document Control Desk , ,

Washington,;D. C. 20555
,

.<

Gentlemen:- ;,

>,

Li+ Licensee Event Report No. 89-23, is attached. This reports an event
in'which Containment integrity was violated during local' leak rate 1

tests.
,

r

sincerely, j

h
,

C. Yundt
General Manager
Trojan Nuclear Plant

r

l' c: Mr. John B. Martin
! Regional Administrator .*

.

:US Nuclear Regulatory Commission
L 'Mr.' David Stewart-Smith
j State of Oregon
| Department of Energy ,

Mr..R. C. Barr
USNRC Resident Inspector >
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' Containment integrity violated during local leak rate testina.'_
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During an event evaluation it was determined that during the performance of
Periodic Engineering Test (PET) 5-2 " Containment Local Leak Rate Testing
(LLRT)" on the Electrical Penetration Assemblies (EPA), Trojan Technical
Specification (TTS) 3.6.1.1 " Containment Integrity" was violated when in
Modes 1-4. Each EPA has two self energized seals. The inboard seal provides
a seal for leak testing purposes, but is not considered a Containment pressure
boundary seal. The outboard seal performs the Containment pressure boundary,

j function. With the test cart hooked up to the penetration a flow path exists
| from Containment past the inboard seal to the outside atmosphere. ;

i
.

The root cause of this event has not been firmly established, and an
evaluation continues. It appears to be a combination of procedural
inadequacies in PET 5 2, a lack of understanding of electrical penetration
design, and several missed opportunities to identify the problem. The
immediate corrective action was to stop LLRTs of EPAs during Modes 1-4. The
permanent corrective actions will include revising PET 5-2, evaluating
alternate testing methods. Additional details and corrective actions will
follow within the next 60 days as a revision to this Licensee Event Report.

This event had no effect on the health and safety of the public.
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DESCRIPTION OF OCCURRENCE .

On September 21, 1989, the plant was in Mode 5 (cold shutdown) with the
' Reactor Coolant System temperature at 125 degrees F and the pressurizer solid. ;

During performance of an event evaluation it was determined, that at times
during the performance of Periodic Engineering Test.(PET) 5 2 " Containment<

Local Leak Rate Testing (LLRT)" on the Electrical Penetration Assemblies
,

(EPA), Trojan Technical Specification (TTS) 3,6.1.1 " Containment Integrity"
was violated. This testing was conducted in various Modes including Modes 1 4
when Containment integrity is required,

t

~ Local Leak Rate Tusting (LLRT) per PET 5 2 of EPAs is normally conducted,

during Modes 5 and 6. Recently the seals on the feedthrough modules for the
penetrations have experienced a tendency to develop leaks (degradation of the
seal is suspected to be age and low outdoor ambient temperature related). In
response to the degradation, portable detecto,rs are used to first determine if
leakage is occurring past the outboard seal on any individual module. (Note:
each module has two self energized seals. The inboard seal provides a seal

,

for leak testing purposes, but is not a Containment pressure boundary seal.
The. outboard seal performs the Containment pressure boundary function. See
Figure 1 attached.) If outboard leakage is detected, a LLRT is conducted to

,

)

quantify the leak rate. This test has been conducted regardless of
operational Mode.

The first step in doing a LLRT on an EPA is to purge the penetration by
removing the purge plug (see Figures 1 and 2 attached). This step was added
on May 15, 1987, in response to INPO Nuclear Network Operating Plant Report

| E0 1910 " Electrical Penetrations Assemblies" of December 12, 1986. Nitrogen
is purged through the port to verify the flow path is not obstructed from the
check valve (see figure 2 attached) to the purge port. This ensures all the
modules and the check valve will be pressurized during the test. The LLRT
test cart is then connected to the purge port and the LLRT is conducted.

| TTS 3.6.1.1, addresses the Limiting Condition for Operation pertaining to i

L Containment integrity. The Action Statement for this TTS is one hour.
L TTS 1.8 " Definitions" specifies if the lenkrate stipulated in TTS 3.6.1.2.b is

exceeded or if penetrations required to be closed during accident conditions
are not isolated by manual valves then Containment integrity does not exist.

When a LLRT is conducted on an EPA in accordance with PET 5-2, in Modes 1-4,
the Action Statement of TTS 3.6.1.1 is entered because:

1. The removal of the purge plug for purging provides a direct path from
inside Containment to the atmosphere, because the inboard seal of an EPA
does not provide a Containment pressure boundary seal. Therefore when
in Modes 1-4 with the purge port plug removed, Containment integrity is
no maintained and the Action Statement of TTS 3.6.1.1 is entered.

g ,, . . . . . .

.
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2, The " test cart is attached to the purge port af ter purging. The test .I
cart is not seismically qualified and cannot be considered an extension I

of the boundary'during.the test.

In addition, calculations indicate leakage out the removed plug hole could.-

cause total leakage to exceed the total allowable containment leakage per the
TTS by a factor of five. This condition could prevent the fulfillment of 'he
Containment's function to mitigate the consequences of an accident. ~An
Emergency Notification System (ENS) red phone call was made
September 21, 1989, reflecting this condition.

PET 5 2~does not identify these concerns nor restrict LLRTs on EPAs to Modes '

5 6 where the above TTSs are not applicable.

The-testing usually takes 20 to 30 minutes, but no controls were in place to
prevent the equipment from being connected for greater than one hour. Review
of the PET 5-2 data sheets did not indicate any circumstances when the one
hour' Action Statement time limit was exceeded, however; the stabilization time
for monitoring one penetration on February 3,1989 probably did exceed one ,
hour. Additionally, on this same day, the test cart was left hooked up to the
penetration, with the local nitrogen supply isolation valve shut, while the
tent surrounding the test cart was heated (to meet criteria on flow measuring
devices). The plant was in this state for approximately three to four hours.

One previous instance of related failures to maintain Containment integrity
due to EPA problems was reported in:

1. Licensee Event Report (LER) 87-11, May 12, 1987. Electrical Penetration
leaked excessively due to degraded seals.

The corrective actions from this LER required that leak rates through
degraded seals be quantified using PET 5-2.

CAUSE OF OCCURRENCE

The root cause of this event is att11 under investigation, but appears to be a !t

! combination of three factors:

1. Procedural error in PET 5-2 that allowed performance of this test in
. Modes 1-4 without annotating the entrance into the TTS action
statements. The test was written primarily for performance during Modes
5 and 6, and did not discuss performance in other operational Modes.

2. Lack of information on the design basis for the Amphenol EPAs. The
design information problem was identified in early 1988 during
evaluation of seal degradation concerns. Resolution of the problem was
complicated because the Original Equipment Manufacture is no longer in
business (since 1984). Additionally, information was available from the

, jjp. .. u..
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architect engineer and other industry sources stating the inboard seaf ,

was a Containment pressure boundary. PGE contracted with the custodian
of the Amphenol files and received information in late 1988 that has

' been interpreted to indicate the inboard seal does not meet all pressuret

requirements during accident conditions and can not be depended on as a
Containment pressure boundary. The inboard seal is adequate at low

c pressures.

L

3. Missed opportunities to find the above errora and correct them.

[ Specifically:

When the evaluation for the degraded seals cast doubts''concerninga.
the status'of the inboard seals it was recommended that PET 5 2 be
performed in Mode 1. A thorough review of this recommendation
prior to implementation could have identified the potential for
problems with Containment integrity,

c, b. In late 1988 information was disseminated outside of engineering
that the inboard seal could not be considered a pressure boundary.
PET 5-2 was reviewed with this information in mind, and the check
valve in the nitrogen feed system was included in the boundary for q

c. PET 5-2. It is believed the entrance into TTS action statements !

was missed because the procedure does not address the possibility 1

that testing might occur during hodes 1 4 (see cause 1). The
. procedure infers the test will be done in Mode 5 or 6, but does
not disallow Modes 1 4. Personnel failed to realize the
additional concerns with using PET 5-2.to quantify leakrates in
Modes 1 4.

,

CORRECTIVE ACTIONS

The immediate corrective action was to stop LLRTs of EPAs during Modes 1-4.

The permanent corrective actions will be:

I
p: 1. PET 5-2 will be revised by November 17, 1989, to specify how to test in '

Modes 1-4. (CTL # 31222)

2. Other methods of quantifying the leakrates will be evaluate by,

February 28, 1990. (CTL # 31223)

3. A revision will be submitted for this LER by December 22, 1989, to -

report the full findings of the evaluation as well as any additional
corrective actions. (CTL # 31224)
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' SIGNIFICANCE OF OCCURR $CE .

This event had no effect on the health and safety of the public. No over i

pressure transients have occurred in containment which would have challenged *

the integrity of the inboard seal. The inboard seal is adequate as a boundary,

at low pressures.
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