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,

,

U.S. NUCLEAR REGULATORY COMMISSION
REGION IV |

:
Inspection Report: 50-298/96-04

License: DPR-46

Licensee: Nebraska Public Power District
1414 15th Street
Columbus, Nebraska

.

Facility Name: ~ Cooper Nuclear Station

Inspection At: Brownville, Nebraska

inspection Conducted: February 5-22, 1996 ,

Inspector: M. H. Miller, Senior Resident inspector
C. E. Skinner, Resident Inspector

2 //-NApproved: .+=.ames_ m
T. Reis, Act E Chief, Project Branch C Date r

Inspection Summary

Areas inspected: Special inspection of operations, maintenance, surveillance,
and engineering regarding the modifications to the steam tunnel blowout panel
and to the Diesel Generators (DGs) 1 and 2 muffler bypass valves and their
associated solenoid valves and piping.

Results:

An apparent violation was identified for the failure of the licensee to*

perform an evaluation in accordance with 10 CFR 50.59 on a modification -

to the steam tunnel blowout panel sections. A reinforced fiberglass
coating was applied to the panel sections, which would have prevented
the blowout function at the required pressure (Section 1).

'

An apparent violation was identified for the installation of 0.25 inch*

diameter J-tubes on the DG muffler bypass valve solenoid exhaust ports
without formal approval or analysis. The J-tubes intermittently
prevented the DG 2 muffler bypass valve from opening when actuated,
resulting in potentially inoperable DGs under seismic and tornado
conditions (Section 2).
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Summary of Inspection Findings:

Apparent Violation 298/9604-01 (Section 1)
.

!
*

Apparent Violation 298/9604-02 (Section 2) l
*

,

Attachment: '

Persons Contacted and Exit Meeting*
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DETAILS

l' MODIFICATION OF THE STEAM TUNNEL BLOWOUT PANEL ACTUATION SETPOINT

1.1 S_ystem Description And Safety Function
,

Steam tunnel blowout panel sections and the steam tunnel door to secondary
containment are designed to relieve steam tunnel pressure in the event of a
main steam line break, thus limiting peak steam tunnel pressure.

The panel sections also prevent excessive local loading of both the external
surface of primary containment and of accident mitigation piping penetrations
and nozzles. The blowout panel sections protect primary containment from high
energy line break pressurization via the main steam and main feedwater line
sleeves. This annulus, concentric with a steam or feedwater line, allows gas
to flow from the main steam tunnel space to the annulus between the biological

,

shield and the outside of the primary containment liner. Therefore, pressure
from a high energy line break can propagate through the sleeves to the annulus
between the biological shield and the primary containment liner. If this
annulus is pressurized, primary containment could be pressurized from the
outside and exceed its design limits for either local or overall differential
pressure limits. '

,

The panels also ensure environmental qualification limits for the' components
in the steam tunnel are not exceeded.

I
1.2 'Past Licensee Actions

i in 1985, in order to reduce secondary containment air leakage, the licensee
; applied a one-half-inch thick reinforced fiberglass coating over the four |'

steam tunnel blowout panel sections, which raised the blowout setpoint of the i
panel s . Although the work was performed in accordance with an approved i

maintenance work order, the potential to change the panel sections' blowout |setpoint was not recognized, and no engineering evaluation or' evaluation in '

accordance with 10 CFR Part 50.59 was performed for the fiberglass coating.
The fiberglass coating was not reflected in plant documents, with the

( exception of the installation work order.

1.3 Problem Identification

| During a refueling outage and routine inspection of accident mitigation
| equipment on November 8, 1995, the inspector identified that the main steam

;

tunnel blowout panel sections did not appear to be consistent with diagrams in !
applicable design calculations. A coating had been placed on the secondary
containment side of the panel sections which appeared structurally
substantial, potentially altering their material characteristics and
strengthening the blowout panel sections. Increased structural strength would
be nonconservative for the blowout panel's design basis function. In
addition, the design control of the panel sections had not been maintained.

,

.
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Original construction drawings could not be obtained for the panel. The
original design calculation was obtained. The inspector identified that the
calculation was not verified and also noted that the steam tunnel door did not
have specified requirements to function at a particular pressure, as would be
expected for pressure relief devices. The subsequent licensee analysis
concluded that the door would function to relieve pressure at significantly
less than the 0.52 psig maximum limit. |

!

1.4 Corrective Actions !

IOn November 9, the licensee declared the main steam tunnel blowout panel
sections inoperable for purposes of pressurized reactor coolant system
operation due to the fiberglass coating, which strengthened the panels and
would have prevented them from operating at 0.52 psig as designed. However,
the panel was declared operable for purposes of secondary containment
operability during refueling and shutdown conditions. The licensee removed
the fiberglass coating. The panel sections were modified to ensure blowout
function at less than 0.52 psig, which is consistent with design basis
requirements. On November 21, after further analysis, the licensee issued a !

10 CFR Part 50.72 report identifying that the steam tunnel blowout panel was 1

outside its design basis.

The licensee is in the process of a walkdown program and a review of past work
,

orders to determine if modifications or work orders were performed which |
changed the design configuration of the plant. I

I|1.5 Safety Significance

The licensee later determined that partial reconstruction of the design basis |

for the panel sections and main steam line break event was necessary to
evaluate panel operability, because some original documents could not be
located. With the fiberglass coating installed, the licensee preliminarily
calculated that the panel sections would function at 12, 15, 15, and 60 psig
for each of the four sections, respectively, instead of 0.52 psig, as designed
and as assumed in analysis. |

The bounding design pressure as documented in Cooper Nuclear Station License
Amendment 25 was 15 psig. Local primary containment-allowable stress for
internal forces was documented in Amendment 25 as 660 kips. The licensee
determined that local allowable external forces would be about 10 to 25
percent less then the local allowable internal forces. Above that force,

excessive stresses could be imposed on the primary containment and
penetrations, causing deformation. Primary containment deformation could
result in excessive local loading due to moments on accident mitigation piping

i or on primary containment structures,
l

The licensee contracted for a more detailed analysis of the loading. After
,

| significant calculations, the licensee preliminarily concluded that the i

external containment stress due to the as-found configuration of the blowout
|

panel would be about 45 kips, about an order of magnitude less than the design
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limit for external local allowable primary containment loading. The licensee |

has preliminarily concluded that, although primary containment allowable
1

stress would not have been exceeded, the peak pressure in the steam tunnel !

could have been about 16.6 psig, which exceeds the original design limit of
15 psig. Further calculations are continuing.

1.6 NRC Conclusion
:

10 CFR 50.59 allows licensees to make changes to the facility as described in
the Updated Safety Analysis Report (USAR) provided it does not constitute a
change to the license or Technical Specifications or constitute an unreviewed
safety question. Absent such an analysis, the facility is to be operated in
accordance with the USAR. USAR Section 12.1 and the June 8, 1973, supplement
to USAR Amendment 25 state that the steam tunnel blowout panel sections will

;operate to relieve pressure in the event of a main steam line break,
Construction Calculation 2978-02, dated July 16, 1973, states that the assumed
loading for blowout panel operation is 75 lb./ft*, equivalent to 0.52 psig. A
design report (01-0840-1115, Revision 0, dated October 1980), entitled " Cooper
Nuclear Station Environmental Effect due to Pipe Rupture," states in
Section 2.2.2 that "there is a blowout (rupture) panel between the steam i

tunnel and the turbine building heater bay area. A differential pressure of
0.5_psid was assumed to blow out this panel and thus. vent the release of steam
from the reactor building to the turbine building." The associated safety
analysis described in the supplement to Amendment 25 states that the steam
tunnel door and blowout panels operate to ensure steam tunnel pressure remains
below the design and licensed safety analysis limit of 15 psi.

Contrary to the above, modification to the blowout panel was performed without
an analysis to determine if it constituted a change to the license or the
Technical Specifications or constituted an unreviewed safety question. The
modification of the panel sections by application of reinforced fiberglass
significantly altered their structural characteristics, raising the blowout
pressure and, therefore, raising the resulting peak steam tunnel pressure. At
the end of this inspection period, it was inconclusive as to whether the
modification constituted an unreviewed safety question. Further, the licensee
operated the facility from 1985 to October 1995 in this condition. This is an
apparent violation (298/9514-01).

The licensee's safety analysis of this condition was ongoing at the end of
this inspection period.

2 UNAUTHORIZED MODIFICATION OF SOLEN 0ID VALVES ASSOCIATED WITH THE DIESEL
MUFFLER BYPASS VALVES

2.1 S_ystem Description

The redundant DG systems are required by the USAR to provide ac power to shut
down the reactor following abnormal operational transients and postulated
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accidents. The dssign of the system must include allowances for tornado and
i

seismic events, thus ensuring the DGs can withstand effects of design basis i

environmental. phenomena at the site. -

For each DG, the exhaust bypass valve, operated by a solenoid valve, is ;
designed to open when a pressure switch senses high backpressure in the DG '

exhaust line, which would occur when the nonsafety-related muffler is assumed
to collapse in a seismic or tornado event. The solenoid actuation vents air
from the bypass valve operator, causing the muffler bypass valve to open and ,

provide a DG exhaust path which is analyzed for environmental phenomena. ;

e

2.2 Past Licensee Actions
!

During the November 1995 refueling outage, concurrent with significant .I
modification of the DG control systems which included redesign of the muffler j
bypass valve actuators, maintenance craft installed J-shaped 0.25 inch
diameter tubing (J-tubes) on vertically oriented pilot type solenoid valves'
exhaust ports. The devices were installed for foreign material exclusion ;

concerns, without authorization. The installation activity was not reflected i
in plant work orders or design documents, the potential for the J-tubes to

i;

; affect the operation of the valve was not recognized, and no evaluation in {
l accordance with 10 CFR 50.59 requirements, or engineering analysis, was 4

| performed. The inspector confirmed that postmaintenance testing of the bypass j
! assemblies occurred and the failure mechanism was not disclosed at that time. |The plant restarted from the outage on December 27, 1995. 1

2.3 problem Identification

On December 29,1995, the DG 2 muffler bypass valve failed to open during
routine Surveillance Procedure 6.2DG.201, "DG-2 Monthly Muffler Bypass Valve
Test." The licensee promptly investigated the failure and concluded that the
root cause was an internal problem with the associated solenoid valve. The
solenoid valve was replaced and.the old valve was sent to the manufacturer for
testing to determine the cause of the failure. ' The replacement valve's
postinstallation testing was satisfactory. The test frequency was increased
from monthly to biweekly as an added assurance of operability. The
surveillance was conducted again on January 15, 1996, and the muffler bypass !

butterfly valve opened to approximately 70 (vice 90) degrees. The licensee
reinitiated investigation of the problem. Licensing troubleshooting then

i determined that the J-tubes, an unauthorized design modification, had been !

| installed on the exit ports of the solenoid valves, excessively restricting
exhaust flow and lowering the differential pressure across the solenoid !,

| actuator.
]

! The valve vendor stated that the narrow exhaust port tubing could prevent the i

operation of the solenoid valve, since the valve was pilot operated rather;

i than direct acting and, therefore, vulnerable to increased backpressure at the
j exhaust port. Licensee testing also confirmed that the DG 2 solenoid failed ;

: two of three times during subsequent troubleshooting, while DG 1 did not fail '

,

i

i
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during several cycles, with an apparently identical solenoid valve and
unauthorized J-tube configuration.

2.4 Corrective Actions

The licensee identified that the J-tubes were not authorized, removed the
J-tubes on January 18, 1995, and continued the biweekly surveillance testing
frequency of the muffler bypass function. The licensee promptly made a 4-hour
report in accordance with 10 CFR 50.72 on January 18, 1996, as a condition
that could potentially prevent the fulfillment of a safety function required
to mitigate the consequences of an accident [10 CFR 50.72 (B)(2)(iii)(b)].

Further licensee evaluation concluded that the solenoid failure, due to the
exhaust port restriction, appeared to be intermittent on DG 2 and had not
occurred at all on DG 1, although the configuration was very similar to that
which had failed on DG 2.

The licensee performed an operability analysis which determined that, upon
removal of the J-tubes, the solenoid valves would remain operable for up to
30 days, since foreign material should not enter the ports due to the control

)
of the local area and the DG room (CR 96-0041). The licensee also initiated a ;

minor work order to install a larger diameter J-tube to provide foreign
. material exclusion over the long term. The larger J-tube was not yet I
installed at the close of the inspection period. This was pointed out to the |
licensee as having exceeded the 30 day limit of the operability analysis. The !

licensee agreed to address the issue.

The licensee identified two other DG system valves in a safety-related service 4

with J-tubes installed on exhaust ports. Licensee analysis determined they |
were not sensitive to exhaust backpressure effects since those solenoid valves i

were direct acting, rather than pilot type, valves. Therefore, those J-tubes |

were not removed. i

On January 25, the inspector identified that no walkdowns of solenoid valves
elsewhere in the plant had been conducted to identify other J-tube
installations. Although the licensee planned to conduct walkdowns of
accessible systems, past surveillance testing was considered to have provided
adequate locations where ambient pressure may increase, raising valve
backpressure, such as primary containment. Evaluations of valves in primary
containment on January 26 did not include ADS / relief valves. After
identification, the licensee addressed the inspector's concerns.

The inspector noted that the licensee testing of exhaust port differential i

pressures or backpressure data had not revealed repeatable or quantitative
criteria for a basis of operability since no pressure data liad been obtained,
and DG 2 testing had not shown repeatable results. Additionally, the failure
of the DG 2 muffler bypass valve on January 15 resulted in partial travel of
the bypass valve, while the failure of the solenoid valve due to the exhaust
port backpressure would have resulted in no movement of the bypass valve,
since the solenoid would have failed to operate, thus denying a vent path for
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the muffler bypass valve operating cylinder. The licensee did not
aggressively pursue the resolution of the different failure modes.

On February 13, after discussions with plant management and engineers
concerning valve performance, the inspectors observed the performance of
Surveillance Procedure 6.20G.201 for the DG 2 exhaust muffler bypass valve.
Partial valve travel occurred, and valve motion was accompanied by squealing,
and slow, lurching travel for approximately 12 seconds in the opening
direction, the safety function direction of travel. In the closing direction,
the valve required approximately 15 seconds to close from the partially open
position. The inspector interviewed the instrumentation and controls
technician,-who stated that the DG 1 valve had exhibited similar symptoms,
although the valve stroke completed full travel. The licensee engineering
staff had not been made aware of the symptoms of the degraded travel of the
valve, and initiated troubleshooting, which continued through the conclusion
of the inspection period.

2.5 Safety Significance

The licensee is continuing evaluation of the safety significance of thic
condition. LER 96-001 documented that the safety significance-of the J-tube
installation was low in that the condition was self identified during routine
surveillance testing and immediately corrected, thus minimizing the duration
of inoperability for DG 2. The licensee also stated that the functionality of
DG 1 was never challenged, as confirmed by surveillance testing on
December 30, 1995, and January 18, 1996, prior to removal of the J-tube.
Therefore the licersee concluded that the safety significance of this
vulnerability was tot high.

Additionally, the 1!censee noted that the vulnerability would be a concern
only under adverse natural phenomena, the likelihood of which the licensee is
evaluating. Troubleshooting and reliability testing of the exhaust port
backpressure concern is continuing, to determine actual failure rates and the
reliability of DG 1.

The licensee also concluded that the partial opening of the valve to
70 degrees was adequate to provide an analyzed vent path for the DG exhaust.

2.6 NRC Conclusion

Regarding the safety significance of this unauthorized modification, the
inspector considered that, had a single failure occurred on DG 1 when on-site
power was required, DG 2 would have been unable, on an intermittent basis, to
provide on-site ac power under design basis environmental phenomena.
Additionally, the failure of design controls allowed installation of this
unauthorized modification on both DGs.

Opportunities to observe the inconsistency between the drawings and installed
configuration were missed during maintenance and design modifications of the
associated components in the immediate area. Troubleshooting and corrective
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action for the J-tubes were ineffective from the first failure on December 29,
1995 until the second failure on January 15, 1996. Troubleshooting has not
identified the root cause of the partial travel of the valve, as of the
closure of this inspection. Later efforts identified that the valve
orientation was not in accordance with vendor instructions, allowing a valve
part to translate and cause mechanical interferences.

10 CFR Part 50, Appendix B, Criterion III, requires that measures shall be
established to assure that applicable regulatory requirements and the design
basis as defined in 10 CFR 50.2 are correctly translated into specifications,
drawings, procedures, and instructions. Design changes shall be subject to
design control measures commensurate to those applied to the original design.
10 CFR 50.2 defines the design basis as information which identifies the
specific function to be performed by a system of a facility and the specific )reference bounds for design, including the effects of a postulated accident .

for which a system must meet its functional goals.

The DG system is required by the USAR, Section VIII-5.1, to provide ac power
to shut down the reactor following abnormal operational transients and
postulated accidents. USAR Sections 1-5.1.5 and 5.1.6 require that tho design
of the system must include allowances for environmental phenomena at the site |

for accidents and abnormal operational transients. The muffler bypass
subsystem design provides the analyzed DG exhaust path under seismic and
tornado conditions, since the muffler and associated piping are not analyzed
for these conditions.

Contrary to the above, an unauthorized modification was installed on the DGs 1
and 2 muffler bypass systems, consisting of 0.25 inch diameter J-shaped tubes
installed on solenoid valve exhaust ports. This installation caused DG 2 to
be inoperable for approximately 20 days. Although, based on test data, there .

were no failures of DG 1, the unauthorized modification posed a potential )
'

common mode failure since the valve vendor indicated that the narrow exhaust
port could preclude solenoid operation. The condition existed in both DGs for I

approximately 2-3 months before identification, during which the plant started
up and operated at power for about 20 days. This is an apparent violation ,

(298/9518-02). |

3 REVIEW 0F UFSAR COMMITMENTS

A recent discovery of a licensee operating their facility in a manner contrary
to the Updated Final Safety Analysis Report (UFSAR) description highlighted
the need for a special focused review that compares plant practices,

,

procedures and/or parameters to the UFSAR description. While performing the '

inspections discussed in this report, the inspectors reviewed the applicable
,

portions of the UFSAR that related to the areas inspected. The following
inconsistencies were noted between the wording of the UFSAR and the plant
practices, procedures and/or parameters observed by the inspectors.
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USAR Section 12.1 and the June 8, 1973, supplement to USAR Amendment 25 state !
that.the steam tunnel blowout panel sections will operate to relieve pressure
in the event of a main steam line break.

,

j

The licensee had made a modification to the panels in 1985, which was not
reflected in the USAR, which rendered thei,. incapable of relieving at design

,pressures.
!
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ATTACHMENT.

1 PERSONS' CONTACTED'

l.1 Licensee Personnel

'M. Bennett, Nuclear. Licensing.and Safety. Supervisor
D. Buman, Design Engineering Manager 'J

T. Carson, Maintenance Supervisor
F. Diya, Civil Design Supervisor
R. Field, Core Cooling Engineer
J..Gausman, P1 ant. Engineering Manager
R. Godley, Nuclear Licensing and Safety Manager
P. Graham, Senior Engineering Manager
J. Herron, Plant Manager
C._ Moeller, Nuclear Licensing and Safety Engineer

'0.:01 son, Core Cooling Supervisor
B. Victor, Licensing and Compliance Specialist

1.2 Other Personnel

D. 01ack, Diesel Generator System Engineer, Veltna -

R. Stoddard,- Chief Engineer,. Lincoln Electrical System
,

G. Goering, NPPD Engineering Self-Assessment Consultant -

1.3 NRC Personnel:

M. H. Miller, Senior Resident Inspector i

C. E.-Skinner, Resident Inspector

'In addition to the personnel listed above, the inspectors contacted other ;

' licensee personnel during this inspection period. :

1

2' EXIT MEETING-
'

An exit meeting was conducted on February 14, 1996. During this meeting, the ;

scope and findings of the inspection were reviewed. The licensee expressed a- i
position that evaluation of these concerns is continuing and_that further
evaluation may show high reliability of DG 1 while the J-tube was installed on i
the muffler bypass solenoid valve. The licensee also reiterated that their -

staff had identified the solenoid valve problem quickly and aggressively. The
licensee did not identify as proprietary any information provided to, or

:reviewed by, the inspectors. '
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