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NLS960069

May 31, 1996

U.S. Nuclear Regulatory Commission
Document Control Desk
Washington, D.C. 20555-0001

Dear Sir-
I

Cooper Nuclear Station Licensee Event Report 95-018 Supplement 1 is fon 3rded
as an attachment to this letter. The areas of change are shown by marginal
lines. This supplement is being submitted to document new information that
became available after the initial submittal from the following sources: 1) I

the results of.the Engineering Study that explored the safety significance of
the condition, 2) additional insights developed in preparation for the related
Enforcement Conference of April 1, 1996, (EA 96-062), and 3) the findings of a
recent Quality Assurance audit regarding the subject of unauthorized
modifications. Please refer to NLS960078, " Reply to a Notice of Violation and
Proposed Imposition of a Civil Penalty", dated May '7, 1996, for additional1

information and actions pertaining to the broader area of plant modification
control.

Sincerely,

T. Herron
P ant Manager
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cc: Regional Administrator |
USNRC - Region IV |

Senior Project Manager |
USNRC - NRR Project Directorate IV-1

Senior Resident Inspector
USNRC- Cooper Nuclear Station
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Maintenance Activity That Could Compromise a Steam Tunnel Blowout Panel Design Function During a High Energy
Line Break Outside Containment.
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ABSTRACT (Limit to 1400 spaces, i.e., approximately 15 single-spaced typewritten lines) (16)

On November 21, 1995, it was recognized that the accident analysis for High Energy Line
Break (HELB) outside Primary Containment contained a key assumption that had been rendered
invalid. For a postulated HELB inside the Reactor Building Main Steam Tunnel (Steam
Tunnel), the Steam Tunnel blowout panels had been credited with rupturing to allow a vent
path to the Turbine Building, thereby preventing compartment over-pressurization. In an
effort to reduce Secondary Containment leakage, maintenance was performed on the blowout
panels in 1985 to cover them with fiberglass. As a result, the blowout panels would ,

rupture at a higher pressure than credited in the HELB analysis. '

A definitive conclusion of the root cause cannot be established, but is apparently
attributable to an inadequate investigation of the blowout panels' design basis functions
prior to the initiation of the maintenance. Corrective actions have been completed which
included restoration of the blowout panels' design basis functions, validation that
current process barriers (in concert with an enhanced ability to resolve design basis
questions and increased staff sensitization) would prevent this type of discrepancy today,
and performance of a selected maintenance history review which has provided confidence
t. hat other 10CFR50.59 unreviewed safety questions had not been introduced into the plant
due to maintenance activities. Additional measures have been taken to improve the
visibility of the blowout panels' configuration by incorporating them into Station
drawings. Improved documentation of their design basis functions will be incorporated in
applicable Station documents.
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PLANT STATUS

The plant was in Cold shutdown during a scheduled refueling outage (RE16) when this
reportable condition was identified,

l
EVENT DESCRIPTION I

On November 9, 1995, as a result of inquiries by the NRC Senior Resident Inspector, it was |
recognized that the design bases of the Steam Tunnel blowout panels (EIIS: PL] were not
well documented. A Condition Report was generated to fully document the blowout panels'
design bases requirements and to explore the basis for a fiberglass installation that had
been noted. As a result of this research, it was identified that the blowout panels had
been modified in 1985 to address Secondary Containment (NG) leakage concerns. On November
21, 1995, it was determined that the addition of the fiberglass would increase the rupture
pressure of the panels beyond what was considered in the HELB analysis. This was
communicated to the NRC that day by a 4-hour ENS notification.

The Cooper Nuclear Station (CNS) Main Steam System [SB] includes piping from the Main
Steam Isolation Valves (MSIVs) (ISV) in the Steam Tunnel (located in the Reactor Building
outside Primary Containment [NH]) downstream to various power-operated valves (V) in the
Turbine Building. A wall divides the Steam Tunnel from the Turbine Building [NM], through
which the Main Steam lines pass (this wall is also a Secondary containment boundary). The
blockouts through which these and other lines penetrate this wall are sealed using light-
weight cellular concrete applied to a specified thickness. These sealed areas constitute
the blowout panels, Should a HELB occur in the Steam Tunnel downstream of the MSIVs, the
blowout panels are credited with rupturing to create a relief path to the Turbine
Building. In this manner, the design pressure of the Steam Tunnel will not be exceeded.

In 1985, a fiberglass cover was affixed to the wall, covering the blowout panel areas.
This was performed as a maintenance activity requested by Plant Engineering to improve
Secondary Containment leakage performance. However, this installation unknowingly
increased the strength of the blowout area and, consequently, increased the pressure
required to rupture the panels. Preliminary computations indicated that the blowout
panels' rupture pressure would exceed the peak pressure calculated for a Main Steam Line
break in the Steam Tunnel. This condition would result in additional unanalyzed loadings
and environmental effects on affected safety-related equipment.

SAFETY SIGNIFICANCE

The safety significance of this configuration is minimal. This conclusion is supported by
a recently completed Engineering study which has resolved the following safety
implications of this unanalyzed condition:

1. The design pressure of the Steam Tunnel is 15 psi. With the fiberglass material in
place, the calculated peak pressure in the Steam Tunnel is 19.9 psi. However, analyses
have determined that this peak pressure would not cause structural damage to the Steam
Tunnel. Consequently, the safety functions of structures, systems, and components that
are in proximity to the Steam Tunnel would not be affected by this calculated peak
pressure.

NRC FORM 366A 14 99
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|
SAFETY SIGNIFICANCE (continued) '

2. Environmentally qualified electrical equipment is located outside the entrance to the
Steam Tunnel. Their qualification is based on environmental conditions from a more

i

limiting accident (HPCI line break in the Reactor Building) than the analyzed HELB
|resulting from a main steam line break in the Steam Tunnel. Assuming an increased
;

blowout panel rupture pressure, there would be an increase in mass flow through the
|Steam Tunnel entrance. The higher ambient temperatures have been quantified and '

determined not to challenge the qualification of this equipment. Likewise, the )performance of the safety-related functions of qualified components inside the Steam
|Tunnel was determined to be unaffected by this condition.

3. An air passage connects the Steam Tunnel with the annulus between the Primary
Containment liner and the outer concrete shell. Concern existed that over-
pressurization of the Steam Tunnel would cause the external-to-internal design |differential pressure of the metal liner to be exceeded over a small localized area . t

,

Howeser, a quantitative analysis has been performed which has demonstrated that the
design differential pressure would not be exceeded at any point on the Primary -)
Containment liner.

.

|
1

From'a radiological release standpoint, the most limiting HELB outside Primary Containment j
is postulated to occur in the Turbine Building, rather than in the Steam Tunnel. Based on i

the above discussions, it has been concluded that the HELB occurring outside the Secondary
Containment is still the most limiting despite the previous fiberglass installation.

CAUSE

The passage of time has precluded a definitive determination of root cause. However, the
1985 work control procedure vested the System Engineer and Maintenance Planner with the e

responsibility of determining if a work item required a design change. It appears that an
,

inadequate investigation was performed of the design basis functions of the blowout panels '

during the initiation of the maintenance activity,

h
CORRECTIVE ACTION

|
l

The following corrective actions have been taken:

1. The bulk of the fiberglass has been removed from the blowout panels. This has restored
the panels' ability to perform their design basis HELB function. The leakage that had
been experienced in 1985 was corrected with an appropriate sealant under a Minor j

Modification and testing has confirmed that their Secondary containment Integrity '

function has still been maintained. Walk downs have been performed which have
confirmed the adequacy of the venting paths needed to mitigate the postulated HELEs of
high energy piping in other plant compartments. Plant drawings have been revised to
better describe the blowout panels' configuration.

r

1. Although Primary Containment Integrity is not credited in mitigating the radiological consequences of this
accident. damage to the liner is contrary to the CNS licensing basis since the Atomic Energy Commission
required license applicants to demonstrate that there were no adverse effects on the Primary Containment j

Structure due to a HELB outside Primary Containment.

MC FORM 366A 14 95)
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| CORRECTIVE ACTION (continued)

2. To provide assurance that other previous maintenance activities have not unknowingly
compromised plant design basis assumptions, a review of representative MWRs has been
performed in accordance with a pre-established sampling plan. Although this effort did
identify two configurational changes that would have been more appropriately controlled

| via the design change process, no additional examples of 10CFR50.59 unreviewed safety
questions were discovered.

3. The potential for implementing configurational changes that affect the station design
basis without using the design change process has been reviewed. The following points
are salient to the barriers that are in place today that would have prevented the
installation of the fiberglass:

a. Management's communication of expectations and the CNS safety culture have
improved since the 1994 forced outage. Proposed maintenance activities that j

involve a plant configurational change are reviewed more conservatively for )
design change applicability than was the case in 1985. '

b. Improvements to the work control process have been put in place since 1985
when this condition occurred. These changes have increased the effectiveness
of the reviews that are provided maintenance work packages and better
definition as to what types of activities constitute corrective maintenance.

c. Within the past two years, the Design Engineering (DED) and Licensing
departments have been moved to the site. As conservator of the CNS design
basis and current licensing bases, respectively, the direct onsite involvement
of these two groups has improved the Station's ability to understand when a
planned configurational change affects the design or licensing basis of the
plant. Recent DED initiatives included: i) site-wide communication defining
what a plant modification is and what types of routine activities cou]d
constitute unintended design changes, and ii) specific presentations to the
Maintenance Department discussing the recognition and prevention of
unauthorized modifications.

4 The findings from a recent special audit in the area of " Unauthorized Modifications"
| are being dispositioned and additional corrective actions a e being develcped, as

needed, to resolve the concerns raised.

|
The following corrective actions will be taken:

1. The discussion of the blowout panels' design b. sis functions will be improved in the
CNS Updated Safety Analysis Report.

2. As part of the CNS Design Basis Reconstitution effort, a topical HELB design criteria
document will be developed. i

!
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SIMILAR EVENTS

LER 94-011 Primary Containment Penetration Design and Testing Deficiencies Discovered
During Design Basis Reconstitution Activities.

LER 95-013 Plant Procedural Requirements Inconsistent with Stativn Blackout Assumptions.

I
|
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, . LIST OF NRC COMMITMENTS ATTACHMENT 3.

,

Correspondence No: NLS960069

The following table identifies those actions committed to by the District in this document.
Any other actions discussed in the submittal represent intended or planned actions by the
District. They are described to the NRC for the NRC's information and are not regulatory
commitments. Please notify the Licensing Manager at Cooper Nuclear Station of any
questions regarding this document or any associated regulatory commitments.

COMMITTED DATE
COMMITMENT OR OUTAGE

The discussion of the blowout panels' design basis
functions will be improved in the CNS Updated Safety

NoneAnalysis Report.

As part of the CNS Design Basis Reconstitution effort, a
topical HELB design criteria document will be developed. None

,
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