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Perry Nuclear Power Plant
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Gentlemen:

Enclosed is Licensee Event Report 95-004 concerning the potential for
containment airlock leakage to exceed the design basis limit.

If you have questions or require additional information, please contact
Mr. James D. Kloosterman, Manager - Regulatory Affairs at (216) 280-5833.

Very tru yours,
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On May 10, 1995, at 1730 hours, it was determined that the potential existed for
secondary containment bypass leakage through the upper containment airlock to exceed
the design basis leakage limit. An inadequately supported local leak rate test (LLRT)
connection flexible hose on the upper containment airlock was determined to be
susceptible to failure during a seismic event. If this hose were to fail coincident
with a Loss of Coolant Accident (LOCA) and the upper containment airlock inner door
open or the airlock seal inoperable, the leakage rate through the airlock could exceed
the design basis limit. The cause of this condition was an inadequate original design,
in which the properties for co,nper tubing vere improperly utilized. Contributing to
this condition was an inadequate design review in April 1985, of a modification made on
June 1, 1985, that replaced hard-piped unions with quick disconnect fittings to
facilitate performance of the airlock LLRT. Corrective actions included modifying a
support on the upper airlock leak rate test piping to prevent rotation of the flexible
hose. A similar concern had existed with the lover containment airlock prior to a
modification that was performed in 1994. A review has been performed to determine the
extent of copper tubing use in piping designs and to determine whether the properties
of the tubing have been properly accounted for in the applicable design calculations.
This report is submitted in accordance with 10CFR50.73(a)(2)(v).
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I. Introduction

On.May 10, 1995, at 1730 hours, it was determined that the potential existed for
secondary containment bypass leakage through the upper containment airlock to exceed
the Technical Specification 3.6.1.2.b limit, as well as, the design basis limit. A
local leak rate test (LLRT) connection flexible hose on the upper containment airlock
was evaluated to be susceptible to failure during a seismic event. If this hose were
to have failed coincident with a Loss of Coolant Accident (LOCA) and the upper
containment airlock inner door open or its seal inoperable, a one-half inch leakage
path from containment to atmosphere vould have been created. Notification Vas made to
the NRC via the Emergency Notification System (ENS) on May 10, 1995, at 2012 hours in
accordance with 10CFR50.72(b)(2)(iii)(C), as a condition that alone could have
prevented the fulfillment of the safety function of the containment to control the
release of radioactive material. This condition is being reported in accordance with
10CFR50.73(a)(2)(v), as a condition that alone could have prevented the fulfillment of
the safety function of the containment to control the release of radioactive material.

II. Description of Event

Condition Report (CR) 94-0319 identified a discrepant condition associated with the
support of a one-half inch flexible hose used to pressurize the lower containment
cirlock barrel for the airlock LLRT. A modification performed in 1985 permanently
rcmoved a section of piping and the attached pipe unions, and replaced them with quick
disconnect fit' tings to facilitate performance of the airlock LLRT. This modification
effectively removed the restraint preventing rotation of the piping and the flexible
hose. The flexible hose is designed for flexure, but not for rotation. The piping and
flexible hose did rotate under the eccentric veight of the attached isolation valves,
causing the hose to tvist which damaged the outer protective metal wire mesh; however,
the line did not fail.

An immediate corrective action taken for this condition was to inspect and evaluate the
upper containment airlock and the dryvell airlock for similar problems. The dryvell
airlock does not utilize the flexible hose arrangement for barrel testing; therefore,
it was determined not to have a similar problem. The upper containment airlock, which 1

does utilize a similar flexible hose arrangement, was initially evaluated as not being
susceptible to rotation. It was concluded at that time, that for the upper containment ,

Iairlock, the vertical orientation of the attached piping would effectively prevent
rotation of the piping and the flexible hose.
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On May 10, 1995, while evaluating a longer term corrective action associated with CR
94-0319, it was determined that although the upper airlock flexible hose arrangement
v s not subject to rotation from strictly a dead weight, .non-seismic loading
c:nsideration, it was susceptible to rotation, and thus to failure, with seismic loads
cpplied. A Potential Issue Form (PIF 95-0980) was initiated and the NRC was notified
ca described above. The upper containment airlock inner door was verified closed and
v;s locked within 24 hours as required by Technical Specification 3.6.1.3.

Evaluation of this PIP concluded that although the modification performed in 1985
rcmoved the apparent restraint to rotation, the original design itself was inadequate
to prevent rotation which could result from a seismic event. The piping from the
flexible hose to the second isolation valve is American Society of Mechanical Engineers
(ASHE) Safety Class 2. The piping beyond the class break is Non-Safety Class 4. The
material used for the non-safety portion is copper tubing. Design errors occurred in
the use of copper tubing in the original design. These errors included use of the
wrong American Society for Testing and Haterials (ASTM) standard for copper tubing,
cn excessive support span for copper tubing, and an incorrect safety class designation
for one of the pipe supports. These errors led to the conclusion $st there was no
cffective anchor at the class break boundary. Loss of the non-safety copper tubing
during a seismic event vould have resulted in the loss of restraint for the safety
class portion in one direction, thus allowing rotation of the safety class piping and
the flexible hose. A similar problem was determined to have existed on the lover
cirlock prior to its repair in 1994. The repairs made to the pipe supports on the
lever airlock in 1994 and to the upper airlock in 1995, vill prevent rotation of the
esfety class piping and the flexible hoses under both seismic, as well as, dead weight
loading.

III. Cause of Event

The cause of this condition was an inadequate original design. Contributing to this
condition was an inadequate design review of the modification implemented in 1985. The
c use of the inadequate original design, as well as, the cause of the inadequate design
modification performed in 1985, was the lack of proper design interface review. The
criginal design interface review process was not evaluated during this investigation
because an extensive length of time has expired since the original design completion,
cnd because the design interface was largely controlled by the architect engineer at I

'

that time. However, in reviewing the modifications made in 1985, it was identified
that the Pipe Support group was not involved in the review of the design change. As a
result, seismic loading forces on these piping configurations were apparently not
properly considered.
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The identification of a similar concern on the lover airlock in 1994 (CR 94-0319)
provided an opportunity to correct the design errors. A review of the upper airlock
piping arrangement was conducted by the System Engineering Section at that time.
Seismic loading was not considered during this review and an incorrect determination.
was made regarding its acceptability. A Design Engineering Section design interface
review would have included a seismic review, which could have led to an earlier
resolution of this issue. The CR program at that time did not generally require a
Design Engineering Section review prior to closure of an issue.

Although the initial determination of the overall adequacy of the upper airl'ock
flexible hose for CR 94-0319 was incorrect, one of the corrective actions resulting
from CR 94-0319 was to evaluate the effect of the modification performed in 1985 on the

i original design. This evaluation identified the lack of appropriate seismic restraint
within the original design, as well as, with the 1985 modification.

IV. Safety Analysis

The containment personnel airlocks are velded steel assemblie,s with double pressure,, ,..

scating doors, designed to allow passeTe into and out of containment and to prevent
1cakage from containment to the atmosfd ere following a design basis accident. The
piping and flexible hose arrangement escribed in this report are used for pressurizing
the barrel of the airlock during the performance of the overall airlock leakage test
discribed in Technical Specification 4.6.1.3.c. Damage to the flexible hose could
result in a ma'ximum one-half inch diameter hole in the airlock near the outer door. A
ene-half inch leakage path from containment during certain design basis conditions,
could result in exceeding the design basis containment leakage limit.

The combination.of events required to reach this failed condition is considered
extremely unlikely. A seismic event resulting in failure of the flexible hose,
coincident with a design basis LOCA would have to occur at a time when the inner
containment airlock door was open or with its double seal inoperable. Technical
Specifications limit the opening of these doors and the length of time that a door seal
may remain inoperable. Additionally, the postulated effective leak size may be much
less than an equivalent one-half inch diameter hole depending upon the actual failures
experienced by the flexible hose and the airlock door seals. Therefore, with the low
probability of occurrence and the high probability that a complete rupture of the
flexible hose vould not have occurred, it is unlikely that the design basis leakage
limit would have been exceeded.

1
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V. Similar Events

Five LERs have been written to document original design deficiencies which have
resulted in potential losses of safety system function; 94-005, 94-015-01, 94-019,
95-001 and 95-003. LER 95-003, " Loss of Safety System Function Caused by Inoperable
RHR System Snubbers" was the only one of these which involved an inadequate design
interface review. LER 95-003 and the current LER (95-004) were both identified through

'

the special Condition Report Corrective Action closeout review being conducted by the
Design Engineering Section. -

VI. Corrective Actions '

1. The support on the upper containment airlock leak rate test piping was modified on
May 16, 1995, to prevent rotation of the piping and the flexible hose.

2. A review was performed to determine the extent of copper tubing ttse in piping
drsigns and to determine whether the properties of the tubing have been properly

'accounted for in the aisplicable design calculations. Three~ drawings,' involving five
design calculations, were identified in which copper tubing properties were improperly
used. Two of these calculations are associated with the upper and the lower airlock
piping, and have been reviewed as discussed in this report. The remaining three i

calculations are also being reviewed. The affected penetrations have been evaluated
and it has been preliminarily determined that no operability concerns exist. All five i

calculations vill be revised, as necessary.

3. Improvements made to the corrective action program, which combine the Non-Conforming 1

Condition determination with the PIF investigation, in conjunction with the existing i

guidance contalhed in Nuclear Engineering Instruction (NEI)-330, " Interface Reviews and
Evaluations", vill strengthen design interface reviews.
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