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ENCLOSURE l

U.S. NUCLEAR REGULATORY COMMISSION
REGION IV

Inspection Report: 50-298/96-10

License: DPR-46

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

Facility Name: Cooper Nuclear Station (CNS)

Inspection At: Brownville. Nebraska

Inspection Conducted: May 20-24 and June 3-7. 1996 '

Inspectors: M. Runyan. Reactor Inspector. Engineering Branch
Division of Reactor Safety

C. Myers. Reactor Inspector. Engineering Branch
Division of Reactor Safety

Approved: 1-i '16
f. Engineering Branch Ulte

C. VanDenburgh, Chi (SafetyDivision of Reactor

Insoection Summarv

Areas InsDected: Special, announced inspection of activities related to
completion of the licensee's commitments to Generic Letter 89-10. " Safety-
Related Motor-Operated Valve Testing and Surveillance." and followup of
engineering issues.

Results:

Engineerina

With certain exceptions. the inspectors concluded that the licensee had.

satisfactorily completed its commitments to Generic Letter 89-10. The
licensee had developed a strong motor-operated valve program that was
greatly improved from previous inspections (Section 1.1).

,

! The inspectors concluded that the licensee had satisfactorily*

demonstrated that each motor-operated valve within the licensee's
Generic Letter 89-10 program was capable of performing its design safety
function (Section 1.2.1).
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The inspectors identified several concerns with the licensee's original !.

| method for determining the bounding valve factor for untested gate {valves within their program. In response to these concerns, the
.

licensee reorganized its grouping of valves in a manner consistent with )
| Generic Letter 89-10. Supplement 6. guidance (Section 1.2.2).

i,

'

The inspectors identified additional concerns regarding the valve factor.
2

assigned to three of ten groups of gate valves. The licensee agreed to I

! commit in future correspondence to maintain the available valve factor i

for the valves in these three groups until further justification is
developed for the assigned valve factors (Section 1.2.2). J'

| Based on the inspectors' concern, the licensee revised its motor- !
.

operated valve program to apply a 10 3ercent rate-of-loading margin to {
;

| Limitorque Model SB actuators, which lad a safety function to close
l

L (Section 1.2.4).
!

Although the licensee did not include a specific margin to account for )| .

degradation of the valve factor over time, the licensee's current !
:

calculations for gate valves revealed a minimum 10 percent margin
available to account for valve factor degradation (Section 1.2.5).

The inspectors concluded that the licensee had adequately demonstrated.

the capability of motor-operated valves which would need to reposition
in response to an accident if they were out of their normal positions
during testing or infrequent operations. The licensee did not include
these valves within the scope of its Generic Letter 89-10 program
(Section 1.2.6).

j . The inspectors considered the licensee treatment of de motor speed.

! changes to be a strength in their analysis methodology to assure design
basis capability (Section 1.2.8).

In response.to the inspectors' concern, the licensee revised the I.

; engineering procedure to trend diagnostic test anomalies and overthrust
! events as part of their diagnostic data evaluation (Section 1.7.2).

The quality assurance involvement in the motor-operated valve program !
.

was extensive. However, the inspectors noted that some findings were
| not aggressively pursued if they did not trigger the initiation of a
! condition report (Section 1.9).

The licensee confirmed during the recent outage that core spray.

injection Valve CS-M012A may have been inoperable for an extended period
of time as a result of an analyzed incapability to open under. postulated
pressure locking conditions resulting from a loss-of-coolant accident.

!
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A contributing cause to the delay in identifying this condition was the
fact that the licensee had previously misinterpreted the diagnostic test
results of Valve CS-M012A. As a result the inspectors identified an
apparent violation of 10 CFR 50. Appendix B. Criterion XVI. in that, a i
significant condition adverse to quality was not identified and !

| corrected (Section 2.7). |

|

Summarv of Insoection Findinas.
J

Inspection Followup Item 298/9308-09 was closed (Section 2.1). -!
.

Inspection Followup Item 298/9308-13 was closed (Section 2.2).. '

Inspection Followup Item 298/9308-14 was closed (Section 2.3)..
i

Inspection Followup Item 298/9308-15 was closed (Section 2.4). :I .

| Inspection Followup Item 298/9308-16 was closed (Section 2.5).
!

.

Inspection Followup Item 298/9502-01 was closed (Section 2.6)..
:

Unresolved Item 298/9605-02 was closed (Section 2.7).. '
'

Licensee Event Report 298/96-02 was closed (Section 2.7). !
.

Inspection Followup Item 298/9610-01 was opened (Section 1.2.1). ;
.

Apparent Violation 298/9610-02 was opened (Section 2.7).e

Attachment:;
t

|

Attachment - Persons Contacted and Exit Meeting
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DETAILS j

1 GENERIC LETTER 89 10. " SAFETY RELATED MOTOR 0PERATED VALVE TESTING AND
SURVEILLANCE" (2515/109)

;

On June 28. 1989, the NRC issued Generic Letter 89-10. which requested j
licensees and construction permit holders to establish a program to ensure
that switch settings for safety-related motor-operated valves were selected.!

set. and maintained properly. Subsequently seven supplements to the generic |letter have been issued.
1

NRC inspections of licensee actions im)lementing commitments to Generic
Letter 89-10 and its supplements have Jeen conducted based on guidance
provided in Temporary Instruction 2515/109. " Inspection Requirements for
Generic Letter 89-10. Safety-Related Motor-Operated Valve Testing and
Surveillance." Revision 1. Temporary Instruction 2515/109 was divided into I

| two parts: Part 1. " Program Review": and. Part 2. " Verification of Program
|

'

: Implementation." The Temporary Instruction 2515/109. Part 1 program review
inspection at Cooper Nuclear Station was documented in NRC Inspection
Report 50-298/92-02. The Temporary Instruction 2515/109. Part 2.
implementation review inspection at Cooper was documented in NRC Inspection I
Report 50-298/93-08. In addition, other inspections addressing elements of |the licensee's motor-operated valve program were conducted over this time ;,

' period.

The purpose of this inspection was to verify that the licensee had completed
its commitments to develop and implement a safety-related motor-operated valve

i program as described in Generic Letter 89-10. The NRC established a closure i
! process for Generic Letter 89-10 programs that was documented in a memorandum

dated July 12. 1994, and entitled. " Guidance on Closure of Staff Review of
Generic Letter 89-10 Programs." This letter was addressed to the NRC regional
Division of Reactor Safety Directors from Mr. B. Sheron of the Office of
Nuclear Reactor Regulation staff in NRC headquarters. The guidance contained
in this letter was used during this inspection.

The process of " closing" a Generic Letter 89-10 program includes verification
that the licensee has satisfactorily applied the principles contained in

!Generic Letter 89-10 (or suitable alternate methods) to demonstrate the design ibasis capability of each motor-operated valve in the 3rogram. The closure |process does not preclude additional inspections in t1is area. Additionally. '

there remains an expectation that the assumptions and methodologies used to
develop the Generic Letter 89-10 program will be maintained for the life of

1

the plant. This concept is commonly referred to as a "living program."
I

,

i
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i

The closure process does not convey final NRC acceptanca of a licensee's
approach to the areas of periodic verification or pressure locking and thermal
binding. These areas will be reviewed by the NRC under separate generic
letters and were assessed during this inspection on an interim basis for
closure under Generic Letter 89-10. <

1.1 Overall Assessment of the Status of the Licensee's Generic Letter 89-1Q
P_roaram

With the exception of certain groups of valves as discussed in Section 1.2.2.
the inspectors concluded that the licensee had satisfactorily completed its |

t commitments to Generic Letter 89-10. Some work remained unfinished. but these :

items mostly involved administrative efforts to formalize program,

documentation. The program was in a state of flux prior to and during the .

inspection. The inspectors, however, were confident that the licensee's '

motor-operated valve staff was committed to complete pending items in
accordance with Generic Letter 89-10 and its supplements.

Despite a fundamental weakness in the original grouping of motor-operated
valves and a past operability concern involving the core-spray system
(discussed in Sections 1.2.2 and 2.7. respectively), the licensee's Generic

,

t

| Letter 89-10 program was strong and greatly improved from previous
| inspections. This was exhibited by excellent assessments of motor-operated

valve failures, a good trending program, a well-specified program for'

post-modification and post-maintenance testing, and precise and comprehensive Ii

engineering efforts to demonstrate the design basis capability of program
| valves. The inspectors considered the current program to represent a
'

significant improvement in the licensee's Generic Letter 89-10 program.
'

1.2 Desian Basis Caoability of Coooer Generic Letter 89-10 Motor-Ooerated
Valves

The inspectors reviewed various plant documents and held discussions with
| the motor-operated valve engineers to determine whether the licensee had
| acceptably demonstrated the design basis capability of each Generic

Letter 89-10 valve. The expectation was that at this stage of the licensee's
Generic Letter 89-10 program (following the licensee's notification to the NRC
that activities pursuant to Generic Letter 89-10 had been completed), each
motor-o)erated valve in the program would be qualified on the basis of in-situi

| design ) asis testing or well-justified, test-based design information.
|

The inspectors focused on several design parameters used to preiict the
o)erating capability of motor-operated valves, s)ecifically (1) valve factor.
w11ch correlates differential pressure to stem tirust: (2) stem friction
coefficient, which correlates actuator output torque to valve stem thrust:

.and. (3) rate-of-loading (a.k.a. load-sensitive behavior). which reflects the |
'

change (usually a loss) in deliverable stem thrust under dynamic closing ''

I conditions as compared to the available closing static thrust.

I

|

'
,
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1.2.1 Overall Demonstration of Design Basis Capability

The licensee's Generic Letter 89-10 3rogram included 82 motor-operated valves.
This included 58 gate valves.14 glo)e valves, and 10 butterfly valves. Most
of the gate and globe valves were manufactured by Anchor / Darling, with a small
number manufactured by Crane and WKM, The butterfly valves were manufactured
by Allis/Chalmers and Henry Pratt.

The inspectors reviewed two documents that summarized the basis for
qualification of each of the Generic Letter 89-10 valves. The documents had
been prepared for the licensee by a contractor and were entitled. " Cooper
Nuclear Station Generic Letter 89-10 Program M0V Closeout Report." and " Cooper
Nuclear Station Generic Letter 89-10 MOV Program Performance Parameter Basis
Report." These documents were originally dated May 1996 but revised versions
dated June 6, 1996, were presented to the inspectors during the second week of
the inspection.

The licensee used direct test information to qualify a valve if the valve was
tested at greater than 75 percent of the design basis differential pressure.
For valves tested under less severe conditions or only under static
conditions, the licensee employed the following alternatives: (1) high margin
approach (demonstration of a high operating margin based on available data and
intuitively bounding assumptions).-(2) similar valve data (thir method
compared data from similar valves to establish valve groups and verify setup
conditions), and (3) static versus dynamic loads (applied to butterfly valves
where the static loads dominate the total torque requirements).

Based on the summary information presented by the licensee, as discussed in
the following sections, the inspectors concluded that the licensee had
satisfactorily demonstrated that each Generic Letter 89-10 program valve was
capable of performing its design safety function. However, the inspectors
determined that some valve factor assumptions were not acceptably justified
and that valves in the affected groun were closed on the basis of the
available valve factor, as discussed in Section 1.2.2.

1.2.2 Determination of Valve Factor

Gate Valves
|

To determine a bounding valve factor for its gate valve aopul~ation, the
licensee originally grouped all of the gate valves that lad been tested under

! differential pressure conditions into a single group. The licensee further
separated the test results that were conducted under hydrostatic conditions
(11 valves). water flow conditions (9 valves), and steam flow conditions
(3 valves). Multiple tests for a specific valve were averaged as were open,

! and closed data, if available, to compute an " average valve factor" for each
;

r

'
.
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valve. The licensee used average valve factors in each grouping to calculate
a bounding valve factor equal to the mean plus two standard deviations. The
hydrostatic test results were not used to determine bounding valve factors.
For water flow valves, the licensee computed a bounding valve factor of 0.56.
For steam flow valves the licensee computed a bounding valve factor of 0.43.

The inspectors identified three concerns with the licensee's methodology for
determining a bounding gate valve factor:

(1) Invalid arouoina

The licensee's original grouping of valves was not consistent with the
guidelines provided in Sup)lement 6 to Generic Letter 89-10. Specifically,
valves manufactured by Anclor Darling were combined with Crane and WKM valves,
valves as small as 3 inches were combined with valves as large as 24 inches,
and pressure classes of 150, 300. and 900 pounds were combined. Industry
testing has shown that valves of different manufacture, size, or pressure
class tend to exhibit different valve factors. Combining all of the test
results in this manner would result in conservative results for certain valves
and nonconservative results for others.

(2) Ooen versus close

The report averaged open and close data for each valve. Since most valves
exhibit larger closing valve factors, this technique would tend to
underpredict closing thrust requirements.

,

(3) Averaaina multiole tests

The report averaged all of the tests performed for any given valve to compute
an " average valve factor" for the valve. This technique artificially lowered
the standard deviation of the test results. As a result, much greater than
2.5 percent (the expected statistical result) of the test data exceeded the
mean plus two standard deviations.

The licensee acknowledged the inspectors * concerns and reorganized its
grouping of valves during the inspection. The latest revision to the
licensee's gate valve grouping was presented in the reports referenced above
with the date of June 6.1996. In the revised program, the licensee
identified 10 groups of gate valves that generally followed the Sup)lement 6
guidelines. The exception was that one group (Group 2) contained t1ree Crane
and one WKH valves together with eight Anchor / Darling valves. The licensee
agreed to separate the Crane valves and the WKM valve into separate groupings.
Once this was accomplished, the inspectors concluded that the revised program

( incorporated an acceptable grouping of gate valves that was consistent with
'

Supplement 6. ,

<
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The licensee abandoned its previously-used statistical method to com)ute a
bounding valve factor because of the limited test data available wit 11n each
group. Instead, the licensee used engineering judgement to bound the test
results and assign a conservative valve factor to each group.

The inspectors expressed concerns regarding the valve factor assigned to 3 of
the 10 groups, as discussed below:

Grouo 2: This group contained 150-pound 3ressure class gate valves ranging in
size from 6 to 10 inches. As discussed a)ove, the licensee agreed to separate
the Crane and WKM valves that had been originally included in this group.
Also in response to the inspectors' concerns, the licensee raised the valve
factor assumption for the 8 Anchor / Darling valves in this group from 0.70 to
0.87 to bound a measured valve factor of 0.825 for Valve REC-MOV-709MV. At
the conclusion of the inspection, the licensee had not fully justified its
assumptions of a 0.70 valve factor for the Crane and WKM valves in this group.
This final item was the inspectors' only remaining concern with Group 2.

Grouc 3: This group consisted of 150-pound pressure class Anchor / Darling gate
valves, which were equal to or greater than 14 inches in size. The licensee
had assigned a valve factor of 0.53 to this group. Only hydrostatic test data
existed within the group. During the inspection, the inspectors concluded
that the licensee *s hydrostatic test method was not valid for measuring valve
factor. The licensee used the initial hydrostatic pressure developed before
stroking the valve as the differential pressure used to calculate the valve
factor. However, because of the extremely low flow rates associated with a

| hydrostatic pump, the differential 3ressure across a valve falls rapidly upon
initiation of flow. Depending on t1e point on the thrust trace used for
analysis, the differential pressure existing at that time may be well less
than the initial hydrostatic pressure. Additionally, if the valve bonnet is
not filled at the start of the test, when the valve cracks open and the bonnet!

volume is rapidly filled, the upstream pressure drops rapidly. To dependably
measure a valve factor under hydrostatic conditions, real-time measurement of
both up and downstream pressure is essential. Even if this level of
instrumentation is provided, a correlation of hydrostatic to dynamic flow
performance and, if applicable, from opening to closing stroke behavior is
necessary. Neither of these considerations were addressed in the licensee's
method.

The licensee stated that test data from the Electric Power Research Institute
(EPRI) had been used, in part, to determine the valve factor for this group.

| However, the inspectors noted that the EPRI data were intended to validate the
| EPRI methodology and were not intended to establish a statistical database for

assigning bounding valve factors for untested valves.

Grouc 8- This group consisted of 900-pound pressure class Anchor / Darling gate
! valves. which were equal to or less than 10 inches in size. The licensee had
! assigned a valve factor of 0.62 to this group. As in Group 3. only
| hydrostatic test data existed within the group and the licensee had used EPRI
| test data to quantity the valve factor.
i
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The inspectors reviewed the available valve factors for each of the valves in
i Groups 2. 3. and 8. Most of the available valve factors in this population
| were greater than 1.0. The inspectors determined that the design basis 4

capability of each of the valves could be reasonably assured on the basis.oft

!

the available valve factor. On this basis, the inspectors closed this aspect ;of the licensee's Generic Letter 89-10 program. The inspectors identified an
inspection followup item (298/9610-01) to track additional efforts by the
licensee to further justify the valve factor assumptions for valve Groups 2. ;

3. and 8. The licensee indicated that they would commit in future
| correspondence to maintain the current available valve factors for valves in
j Groups 2. 3. and 8.
,

Globe Valves i
i

The licensee assumed a valve factor of 1.1 for its entire globe valve
population. Test data for four globe valves indicated valve factors less :
than 1.1. The licensee had determined that all of its globe valves were. i

i seat-based in dynamic performance. The inspectors concluded that the licensee
had adequately demonstrated design basis capability of the globe valves in the

' Generic Letter 89-10 program.

Butterfly Valves j
i,

| The inspectors reviewed the summary test information for the licensee's
|. butterfly valve population. The butterfly valves all exhibited reasonably <

| high margins and most had been tested under design basis conditions. Static'

loads generally bounded the dynamic loads experienced during the testing. The
inspectors concluded that the licensee had adequately demonstrated the design
basis capability of the butterfly valves in the Generic Letter 89-10 program.

| 1.2.3 Determination of Stem Friction Coefficient
|

| The licensee had originally computed a bounding stem friction coefficient of !
! 0.20 for its gate and globe valve population, though in some cases lower
! values were used if justified by test data. In the revised program presented

to the inspectors during the second week of the inspection, the bounding ;

assumption for stem friction coefficient had been lowered to 0.17. The !
inspectors reviewed the available test data and concluded that the 0.17 stem

| friction assumption was acceptably justified.
i

1.2.4 Determination of Rate-of-Loading

The licensee's program used actual rate-of-loading for valves tested under
differential pressure conditions. For untested valves, the licensee assumed a
10 percent rate-of-loading for Limitorque Model SMB actuators and a 5 percent

' rate-of-loading for Limitorque Model SB actuators. A 5 percent rate-of-
loading was also used for SMB actuators on motor-operated valves that had no
safety function in the closed direction.i

:
;

!

|

|
|
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The inspectors noted that the licensee's rate-of-loading assumptions for SMB
actuators were well supported by the licensee's test data. However, two of|

the three-SB actuators in the test population exhibited rate-of-loading in
excess of the 5 percent assumption (7.2 and 6.1 percent). Based on the

.

inspectors' concern, the licensee revised the program to apply a 10
rate-of-loading to SB actuators that had a safety function to close. percent

t

1.2.5 Other Design Assumptions
,

The licensee applied a 5 percent allowance for stem lubrication degradation. '

This margin appeared consistent with the limited amount of as-found testing
that currently existed.

To account for springpack relaxation. the licensee applied margins specified |
in Limitorque Technical U)date 93-02 for motor-operated valves with new
springpacks installed. T1e licensee assumed that older spring]acks had i
already experienced all of the relaxation that would occur. T1e inspectors -

considered the licensee's allowances for springpack relaxation to be adequate. -

To account for torque switch repeatability, the licensee applied the margins '

recommended in Limitorque Maintenance Update 92-02.

The licensee did not provide a specific margin to account for valve factor
degradation over time. The licensee planned to perform some periodic
differential pressure testing to quantify this effect. However, the-
inspectors noted that all of the gate valves in the Generic Letter 89-10
program had an excess margin of at least 10 percent. The inspectors concluded
that this excess margin was sufficient for closure of Generic Letter 89-10 to
account for potential valve factor degradation over time. The inspectors
discussed with the licensee tnt this issue will be further addressed by the
Office of Nuclear Reactor Regulation in a new generic letter.

1.2.6 Equivalent Qualification for Non Generic Letter 89-10 Valves Used in
Testing ,

'

The licensee had eliminated 10 motor-operated valves from the scope of its
Generic Letter 89-10 program that were normally in their safe position and '

that would only be out of their safe position during testing or infrequent ioperation. Inclusion of these valves in the Generic Letter 89-10 program is
currently an issue of discussion between the NRC and the Boiling Water Reactor
Owners Group. For the purpose of Generic Letter 89-10 closure, the NRC has
requested licensees to demonstrate the capability of these valves to stroke '

using available information and the standard assumptions used in the generic
j letter program. These valves were as follows:

CS-M011A/B CS Outboard Injection (Block)
CS-M026A/B CS Pump Test Line Isolation -

HPCI-M020 HPCI Pump Discharge
|

RCIC-M020 RCIC Pump Discharge '

HPCI-M021 HPCI System Test Return Isolation

|

! i

P
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l

RCIC-M030 RCIC System Test Return Isolation
lRHR-M057/M067 RHR Drain to Radwaste

The licensee used limited test data, torque switch settings, springpack
curves, and other information to estimate the o]erating capabilities of these
valves. Design assumptions were consistent wit 1 the Generic Letter 89-10program. The calculations indicated that each of the 10 valves were caof returning to their safe Josition in response to an accident signal. pableThe
inspectors concluded that tie licensee had adequately demonstrated capability
of this subset of motor-operated valves.

1

1.2.7 Operability Basis

The inspectors reviewed licensee Procedure 3.33. " Motor-0perated Valve
Program," Revision 0. The inspectors found that the procedure clearly
identified that the basis for operability of untested (not tested at greater
than 75 3ercent of maximum expected differential pressure) valves within their
Generic _etter 89-10 3rogram required the use of the valve factors justified
by their grouping metlodology ;

1
1.2.8 DC Motor Speed Changes

The licensee performed dc motor sizing calculations, which addressed speed
changes under degraded voltage and differential pressure loading. The
licensee used a methodology which accounted for lower speed operation over
approximately 25 percent of the valve stroke due to design basis worst-case
load and voltage. The licensee determined that all dc valves were capable of
meeting required stroke times under these conditions.

The inspectors considered the licensee treatment of dc motor speed changes to
be a strength in their analysis methodology to assure design basis capability.

1.3 Miscositionina

The inspectors reviewed the licensee's consideration of mispositioning within
the scope of their program. Although not required to include motor-operated
valves, which could be mispositioned from the control room the licensee did
consider mispositioning in determining the worst-case differential pressure
requirements for valves that were within their Generic Letter 89-10 program.|

,

The inspectors found the licensee's analysis to be conservative.

1.3.1 Hot-Shorts

The inspectors reviewed the licensee treatment of Appendix R hot-short
concerns identified in NRC Information Notice 92-18. The concern involved a
potential control room fire that could cause open motor-operated valves to
unintentionally close as a result of hot shorting in the motor-control wiring
in the control room. Subsequent restoration of the valve to its required
position by operation from the alternate shutdown panel would not be assured
if the torque switch were bypassed by the hot short (i.e. , the valve motor
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could stall and burn up during a hot-shorted valve closure). The inspectors
found that the licensee had modified the motor control wiring of all of the
motor-operated valves required for safe shutdown from the remote shutdown
panel to insure that the torque switch would control the closing operation.

T

The licensee stated that six motor-operated valves were controllable from the
remote shutdown panel and credited for operation in the safety analysis that '

were not included in the Generic Letter 89-10 scope. The inspectors found !
that the licensee had not included the six valves within the scope of their I

Generic Letter 89-10 program because the valves were not considered to have an :
active safety function. At the inspectors * request. the licensee provided a
technical basis for the capability of the valves to be repositioned from the
remote shutdown panel. The inspectors concluded that the licensee's technical

!
basis was consistent with their Generic Letter 89-10 analysis methodology and I

that the motor-operated valves had adequate capability to reposition from the j
remote shutdown panel.

1.3.2 Test Valves

The inspectors reviewed the licensee's treatment of test valves, which the
licensee did not consider to perform an active safety function. These valves
did receive a safety-related signal to automatically reposition to their
safety position. However, the licensee considered that their existing
licensing basis did not analyze for accidents occurring during testing. The
licensee considered that it was not recuired to assure the capability to
recover from test mode into standby moce as a safety function. The licensee
considered the associated system to be operable during testing despite
descriptions in the licensee's Updated Final Safety Report that the associated
systems were not capable of performing its intended safety function when
aligned in the test mode.

-

!
The inspectors reviewed Administrative Procedure 0.26. " Surveillance Program."
dated May 13, 1996, which established allowed outage times for the control of
equipment during testing. The inspectors found that the licensee did not
declare some systems inoperable when in test under the control of
Procedure 0.26. According to the licensee, the following surveillance ;,

procedures were conducted without declaring the system inoperable:'

6.RCIC.101. "RCIC Monthly Test Mode Surveillance Operation"| .

6.1RHR.101. "RHR Test Mode Surveillance Operation (Div 1)" |
*

6.2RHR.101. "RHR Test Mode Surveillance Operation (Div 2)" l
.

6.1CS.101. " Core Spray Test Mode Surveillance Operation (Div 1)" |
*

6.2CS.101. " Core Spray Test Mode Surveillance Operation (Div 2)". !

The licensee was in the process of developing a Technical Specification
improvement program to incorporate the allowed outage times into its Technical ;

,

Specifications. The inspectors considered the interim procedural control to '

; be an enhancement to safety. However, according to the licensee. even after
the Technical Specification improvements, the licensee did not intend to

; declare the reactor core isolation cooling system (RCIC), the residual heat |
*

)
.
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removal system (RHR) or the core spray (CS) systems inoperable during the
above surveillances because the test valves were provided with automatic
repositioning safety signals. Although the licensee did not include test
valves within the scope of their Generic Letter 89-10 program, the inspectors
concluded that the licensee had established an adequate technical basis for
the capability of test valves to reposition to their safety position (this is
discussed in Section 1.2.6 of this report).

The NRC staff discussed test valves in a safety evaluation dated October 16.
1995, regarding the scope of the Generic Letter 89-10 3rogram at the Hatch
nuclear plant. The generic concern regarding *he ca)a)ility of test valves to
recover from test mode alignment is being addressed )y the BWR Owner's Group
and the NRC.

1.4 Pressure Lockina and Thermal Bindina

Supplement 6 to Generic Letter 89-10 identified that pressure locking was
considered to be within the existing design basis of susceptible
motor-operated valves. The design basis reviews required for Generic
Letter 89-10 should include pressure locking when determining worst-case
design basis conditions. Most licensees had not initially considered pressure
locking within their design basis reviews, but hei initiated separate reviews
of pressure locking in response to industry notif1 cations. For closure of
Generic Letter 89-10. licensees were expected to have initiated comprehensive ;

engineering reviews to identify susceptible motor-operated valves and to have ;

taken timely corrective actions. These corrective actions may include
modifications or operating procedure changes to 3reclude pressure locking or ianalyses to justify the existing capability of tie motor-operated valve to
overcome the pressure-locked conditions.

The inspectors reviewed licensee Letter NLS960027. dated February 13. 1996. |which provided the licensee's 180-day response to Generic Letter 95-07.
|

"Pressere Locking and Thermal Binding of Safety-Related Power-0perated Gate 1
Valves." The inspectors determined that the licensee had reviewed its valve
population for susceptibility to pressure locking and thermal had evaluated -|
the operability status of those valves determined susceptible, and had
implemented modifications or other corrective actions as deemed necessary by
the review. The inspectors considered that the licensee had adequately
addressed this issue for Generic Letter 89-10 closure. The formal NRC review
of the licensee's pressure locking and thermal program will be completed under
Generic Letter 95-07.

lA related past-o)erability issue involving core spray valves CS-M012A/B was
assessed during tais inspection in response to an unresolved item and is
discussed in Section 2.7 of this report.

.
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1.5 Diaanostic Test Eauioment Uncertainty
.!

The inspectors reviewed the licensee's treatment of diagnostic. test equipmentt.
'

accuracy within their Generic Letter 89-10 program. The inspectors found that
the licensee had reviewed and incorporated all vendor notifications of changes !' n equipment accuracy. The inspector concluded that the data obtained from i
i
the licensee's motor-operated valve testing adequately accounted fori

*

| diagnostic error. The inspectors concluded that the licensee's program in Ithis area was consistent with their response to Supplement 5 of Generic
iLetter 89-10.
J

'

1.6 Periodic Verification and Post-Maintenance /-Modification'Testina

! 1.6.1 Periodic Verification
j

The inspectors reviewed licensee Engineering Procedure 3.33. " Motor-Operated )Valve Program." Revision 0. The ins)ectors found that the licensee had 1l

established a maximum frequency of t1ree refueling outages or 5 years for |conducting periodic verification of the design basis ca
within the scope of their' Generic Letter 89-10 program.pability of the valves |

The licensee had
identified the motor-operated valves that were scheduled for periodic
verification during the next refueling outage. The inspectors found that the
licensee included consideration of both static and dynamic testing.

The inspectors concluded that the licensee had established plans for periodic!

:

verification consistent with their commitment to Generic Letter 89-10. The- !
!
'

licensee considered that additional development of their program would '

incorporate consideration of recommendations contained in a soon-to-be-issued
' generic letter on periodic verification.,

1.6.2 Post-Modification / Post-Maintenance Testing

The inspectors reviewed licensee Maintenance Procedure 7.0.5, " Post !

~ Maintenance Testing," Revision 9. The inspectors-found that the licensee had
incorporated a test requirement matrix that included both' static and dynamic
diagnostic testing following maintenance and modification activities, which
could affect the design basis capability of the valve. The inspectors
concluded that the licensee's program was acceptable in this area. i

1.7 Failure Analysis /Trendina '

1.7.1 Failure Analysis

The ins;2ctors reviewed 20 selected condition reports from a total population
'

of a) proximately 260 conditions reports addressing motor-operated valves that
had Jeen issued over the past 2 years. The inspectors used this review to
evaluate the licensee's analysis of motor-operated valve problems and the

,

. . .- _ . . . -.
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corrective actions taken. The inspectors found that the condition reports
were consistently evaluated in a technically thorough manner with a focus on
maintaining design basis capability. The inspectors concluded that the
licensee was adequately analyzing motor-operated valve failures.

1.7.2 Trending

The inspectors reviewed licensee Engineering Procedure 3.33. " Motor Operated
Valve Program." Revision 0, which identified the licensee's trending
activities. The licensee had identified diagnostic testing parameters to be
included in their trending of motor-operated valve performance. The
inspectors observed that the licensee had not included diagnostic trace
anomalies or overthrust events. The licensee revised Procedure 3.33 to trend
diagnostic test anomalies and overthrust events as part of their diagnostic
data evaluation. The licensee had issued two trending reports consistent with
their trending program.

The inspectors concluded that the licensee had implemented a trending program
of sufficient quality to maintain motor-operated valve design basis
capability. The inspectors concluded that the licensee's trending program was
adequately developed and implemented for closure of Generic Letter 89-10.

1.8 Open Items

All previous open items associated with the Generic Letter 89-10 program were
reviewed and closed during the inspection. These items are discussed in ;

Section 2 of this report, !
i

1.9 Ouality Assurance and Self-Assessment !

An important element of the closure of the Generic Letter 89-10 program is the
degree to which the licensee's quality assurance program is involved in the
oversight of the program. This oversight function compensates. in part, for
the decreased NRC inspection in this area following program closure.

>

The inspectors reviewed quality assurance audits, surveillances, and special
assessments of the motor-operated valve program over approximately the past
2 years. The internal assessment activity over this time period consisted of 1

one audit of the motor-operated valve program (Audit 94-26. December 1994), a
" Motor-Operated Valve Program Self Assessment" (March 1994), approximately
50 quality control surveillances, and a third-party assessment
(February 1996).

The inspectors considered the scope and findings of these assessments to be
extensive and technically-oriented, representing in whole a well-functioning
oversight effort. The inspectors verified that there were no current open
issues associated with these assessments that would be considered closure
items (i.e.. items that would need to be completed before the motor-operated
valve program could be considered closed)
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The inspectors identified one observation concerning the method by which
quality assurance tracked its findings. Only those issues that were
identified as condition reports were actively tracked to resolution by quality
assurance. Other findings, 3resumably of lesser significance, were followed

<

only in a passive sense in tlat they would (probably) be considered within the
framework of future audits and surveillances. The final responsibility for
action upon the lesser findings was left with the line organization.

2 FOLLOWUP - ENGINEERING

2.1 (Closed) Insoection Followuo Item 298/9308-09: One Standard Deviation e

Not Adecuate for Valve SetuD

Backaround
,

t

| The inspectors were concerned that the licensee's proposed statistical
! analysis of test data provided a margin of only one standard deviation above
| the mean. This would provide a confidence of only approximately 65 percent

that untested parameters would fall within the analyzed bounds.

Followun
,

The licensee directed its contractor. ERIN Engineering. to use a two-sigma
standard deviation approach when statistically reducing data. The inspectors

i verified that two standard deviations h6d been a) plied in all statistical i

| evaluations. The licensec had fully addressed tie inspectors' concerns. '

2.2 (Closed) Insoection Followuo Item 298/9308-13: Motor-Ooerated Valve
; Failed to Ocen Durina Surveillance Test

| Backaround

| Valve CS-MOV-M078. Core Spray Pump B suction valve, failed to open during the
| performance of a surveillance test. The licensee examined the limit switch

finger assembly and discovered that the inside contact on Limit Switch LS-4
was not making contact with the rotor. This item was opened to follow
licensee efforts to identify the root cause and generic implications of this
failure. The repercussions of the failure were accentuated by the fact that
testing of Valve CS-MOV-M07B had been completed by the licensee under the
Generic Letter 89-10 program prior to the failure.

| Followuo

The inspectors reviewed Nonconformance Report 93-207, which addressed the
licensee' investigation and corrective actions taken in response to the,

I operational failure of Valve CS-MOV-M078.
,

I
:

!

!

.- . .
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'
i

:

The licensee discovered that several similar events had occurred at Cooper i

Nuclear Station, but that actions taken in response to these events had failed !
to fully' identify the entire scope of the issue and provide sufficient
corrective actions to 3revent recurrence. Specifically, one of the corrective

,

:
| actions initiated had )een to check the electrical continuity of the switch. J
| In retrospect, the licensee realized that additional measures were needed to
'

ensure that, even though switch continuity may exist at the moment of the j
,

test, a condition did not exist that might have the potential to result in a
failure over time. ,

'

Following the initial failure,' the licensee used NMAC Technical Repair
Guidelines for Limitorque SMB-000 valve operators to conduct a visual 4

inspection of additional EQ valve operators. This guideline provided |
directions for a visual inspection of each finger contact limit switch in

|either the open or closed state and specified that a gap should exist between 1
! the finger and the L-bracket on a closed switch, and that the finger contact |should be touching the rotor melamine on an open contact, in order to ensure

sufficient tension exists.

The licensee revised Maintenance Procedures 7.3.50.1. "EQ and Essential!

Limitorque Operator Electrical Examination," Revision 3.1: 7.3.50.2.
| ."Non-Essential Limitorque Operator Electrical Examination." Revision 3.2: and. !
| 7.3.50.5, "Limiterque Electrical Maintenance," Revision 2. to add the NMAC
! inspection criteria and completed the inspection of all of the E/EQ valves.
'

The licensee revised applicable training procedures and provided training
i describing the revised inspection method to all affected maintenance

personnel.

The inspectors reviewed the revised procedures and training records and
determined that the licensee had adequately resolved this issue.

2.3 (Closed) Insoection Followuo Item 298/9308-14: V0TES Sensor Failure

Backaround
.

During testing of Valve RHR-MOV-902MV. a V0TES sensor failure occurred,
resulting in a loss of all thrust information. This precluded a capability
assessment of this valve under Generic Letter 89-10.

Followuo

The licensee retested the valve using the VOTES diagnostic system and acquired
a valid thrust trace, thereby, resolving this item.

!

_ _. _ .
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2.4 (Closed) Insoection Followuo Item 298/9308-15: Four of Seven i

Motor-Ooerated Valves Exhibited Limited Effects |

|

Backaround j

The inspectors noted that the dynamic diagnostic traces of Valves MS-MOV-M077.
RHR-MOV-M016B. RHR-MOV-920MV, and CS-MOV-M05A exhibited little or no evidence

,

of differential pressure effect. In other words, the dynamic traces were '

indistinguishable from the static traces. The licensee intended to review the 1

results of these and similar tests to determine the validity and applicability lof the test results. '

Followuo

The licensee retested each of affected valves, in some cases altering the
system lineups to ensure adequate flow through the valve, and.was able to
attain in each case a diagnostic trace that exhibited at least a measurable
effect attributable to dynamic conditions.

The inspectors reviewed the test results for the affected valves as part of
the overall inspection of the licensee's Generic Letter 89-10 program. The
inspectors concluded that the licensee had resolved the previous concern.

)

2.5 (Closed) Insoection Followuo Item 298/9308-16: Licensee Unable to
Justify Method of Generic Letter 89-10 Test

Backaround

The licensee was unable to provide sufficient justification that the
methodology used to disposition valves potentially susceptible to pressure
locking and thermal binding was adequate. ;

I

Followuo l

The licensee has provided a final response to Generic Letter 95-07 " Pressure
Locking and Thermal Binding of Power-0)erated Gate Valves " that is currently
under review by the Office of Nuclear Reactor Regulation. Because all ,

concerns related to the previous inspection are incorporated in the generic
iletter response, this inspection followup item is considered redundant and is '

being closed.

2.6 (Closed) Insoection Followuo Item 298/9502-01: Hiah Enerav Line Break i

Motor-Ocerated Valves l

1

Backaround
;

The licensee's analysis of six valves subject to the effects of high energy
line breaks indicated that some of the valves had torque switch settings that
would potentially not ensure valve capability to close against the dynamic
conditions associated with a high energy line break. The valves were

:

'

i
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considered currently operable based on the torque switches being bypassed at
least to the point of flow cutoff and that adequate motor capability existed
to ensure that the valve could reach this point in the stroke. The licensee ;

had indicated that additional enhancements to these valves would be performed :to alleviate the marginal condition of these valves.

The following valves were the subject this concern:

HPCI-M015 HPCI Steam Supply Inboard Isolation
HPCI-M016 HPCI Steam Supply Outboard Isolation
RCIC-M015 RCIC Steam Supply Inboard Isolation
RCIC-M016 RCIC Steam Supply Outboard Isolation
RWCV-M015 Reactor Water Cleanup Supply Inboard Isolation
RWCU-M018 Reactor Water Cleanup Supply Outboard Isolation

Followuo

The licensee modified the most marginal of these valves. RCIC-M015. by
replacing the existing Limitorque SMB-000 actuator and 5 foot-pound motor with

;

a SMB-00 actuator and 10 foot-pound motor. As a result of this modification,
the available valve factor for this valve (i.e., the highest valve factor that
would still result in the analyzed capability of the valve to fully stroke
closed under the high energy line break condition) was increased from to 1.30.
The licensee stated that Valve HPCI-M016 would be similarly modified during
Refueling Outage RE-17. scheduled to begin in March. 1997. Valve HPCI-M016
had an available valve factor of 0.68. However, using the tested stem
friction coefficient value in lieu of the design value, the available valve
factor for this valve was 0.75.

s

The inspectors noted that Valve RCIC-M016 was currently the most marginal
valve with respect to its available valve factor of 0.53 based on design
stem friction data. However, when actual stem friction is used,
the available valve factor for this valve was 0.86. The licensee stated
that Valve RCIC-M016 would be modified during Refueling Outage RE-17 to
enhance its margin.

The inspectors found that the licensee had adequately justified the existing ,

capability for each of the valves based on reasonable valve factor capability. '

However, the inspectors noted that EPRI testing had found that blowdown,

1' conditions may result in unpredictable thrust requirements. The inspectors !

discussed the EPRI test results with the licensee and indicated that the
'

licensee would be expected to address such new industry information on
blowdown performance of gate valves for applicability within its program.

| The inspectors concluded that the licensee had adequately addressed the high
energy line break issues associated with the six subject valves. This item

'

was closed in anticipation that the licensee will implement the currently
planned modifications to Valves HPCI-M016 and RCIC-M016.
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2.7 (Closed) Unresolved Item 298/9605-02: Past Ooerability of CS-12A/B.
(Closed) Licensee Event Reoort 298/96-02

.

!Backaround
|
!

In 1993, the licensee had contracted a' study of its Generic Letter 89-10
: motor-operated valve population for susceptibility to pressure locking and |
| thermal binding. However, because of NRC objections to some of the !

methodologies that were used, the licensee hired the same contractor to
|

'

perform a reanalysis. The results of this study were documented in a report :

entitled. " Cooper Nuclear Station Generic Letter 89-10 MOV Program Pressure '
:

| Locking and Thermal Binding Update." dated November 14, 1994. This report (
' identified 12 motor-operated valves as being susceptible to pressure locking ;

I and 2 motor-operated valves susceptible to thermal binding. ;
1

Two of the valves identified in the study as being susceptible to pressure ;
locking were Valves CS-MOV12A/B " Core Spray Inboard Injection Valves " Prior i

. to the November 1994 report, the licensee had contracted a pressure locking
| analysis of Valves CS-M012A/B (Calculation NEDC 93-049. Revision 0). This ;

: evaluation included a theoretical calculation of valve bonnet depressurization
| using the Hertz's contact mechanics theory. The calculation predicted that, i

;

following a loss-of-coolant accident, the valve bonnet pressure would decrease ;

| from 1040 psig (reactor pressure) to 462 psig (the point'at which the valve |
| was calculated to have sufficient capability to open) in 12.5 seconds. Since i
| Valves CS-M012A/B would not receive an open signal until at least 20 seconds |
! following the accident, the calculation concluded that these motor-operated |valves could perform their safety function.

|
| a

-The inspectors ex)ressed concern regarding the validity of the calculated |i

| depressurization 3ecause various industry test results suggested that valve'

bonnets typically depressurize at a much slower rate under the assumed
conditions. Additionally, the calculation did not include the static pullout

| force as an additional load that would have to be overcome for the valve to
i successfully stroke. The inspectors also questioned the validity of the
'

assumed 0.1 stem friction coefficient.

In response to the inspectors' concerns, the licensee performed Operability
Determination 95-045. dated September 28, 1995. In this document, the
licensee formally presented its basis for concluding that each of the
susceptible motor-operated valves were capable of operating under
pressure-locked or thermal-bound conditions, as applicable.

The licensee provided additional information on October 2. 1995. in a
document entitled. " Basis for Operability CS-MOV-M012A/B HPCI-MOV-M019.
and RCIC-MOV-M021." Additionally, a licensee contractor performed
Calculation 95-176, dated October 2. 1995, that addressed the capability of
Valves CS-M012A/B. using the pressure locking analysis method developed by,

Entergy Operations. Inc. The contractor used actual measured parameters for
; Valve CS-M012A as a basis to select a valve factor and stem friction
! coefficient in the new calculation. Test results for Valve CS-M0128 were not

!

!

. _ - , _ ,
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considered appropriate for the calculation because this motor-operated valve
had been tested in 1991 using diagnostic equiptrent that the licensee no longer
used and considered unreliable. The calculation predicted ade
capability for Valves CS-M012A/B to open when pressure locked,quate thrust

,

even if the !
valve bonnet pressure remained at the pre-accident value of 1040 psig. This '

calculation eliminated the bonnet depressurization assumptions as a basis for
operability.

|
A conference call was corducted on October 3. 1995, among the licensee. !

| Region IV, and the Office of Nuclear Reactor Regulation personnel to discuss !

additional questions related to the new information. During the call. the i
l

NRC questioned the licensee's use of a 0.1 stem friction coefficient, a
,

0.35 valve factor, and a pullout thrust of 5500 pounds, and was assured by the! '

! licensee that these values were all' based on test data of Valve CS-M012A (the :

f actual measured valve factor was 0.31). However, the inspectors noted that- |
the 0.1 stem friction coefficient was measured during a static rather than a |
dynamic, test. Dynamic coefficients tend to be larger and would be applicable )to the design basis scenario.

A followup conference call was conducted October 4, 1995. During this call. '

the licensee stated that even if the stem friction coefficient measured under
dynamic conditions-(0.13) were used in tandem with the measured dynamic valve:

| factor (0.31), the motor-operated valves would most likely open. if pressure
j

locked (a very small torque capability deficit was calculated using thisi

i

procedure). The licensee stated that the static pullout force (5500 pounds- i

force) was based on a diagnostic test of Valve CS-M012A. The inspectors 1

| accepted this information, but noted that the pullout force was much less than
3

| expected when compared to the closing seating forces that were measured. The
!

| inspectors concluded that the licensee had acceptably demonstrated a basis for '

operability with respect to pressure locking and thermal binding until
;

l Refueling Outage RE-16.
| |

| During Refueling Outage RE-16. the licensee tested Valves CS-M012A/B. The
| test results indicated that the static pullout thrust value used in the

arevious operability determinations for these two valves was not correct and
lad been significantly underestimated. In the previous operability,

determination, the licensee had used a value of 5500 pounds-force for the'

static unwedging thrust for both Valves CS-M012A and CS-M012B. This value was
based on a diagnostic test of Valve CS-12A performed during RefuelingI

Outage RE-15. The licensee also used this value in the operability
calculation of Valve CS-M012B, for which a reliable diagnostic test was not
available at that time. Test results from Refueling Outage RE-16 indicated an
as-found static pullout thrust of 23.572 pounds-force for Valve CS-M012A and
15.743 pounds-force for Valve CS-M012B. The licensee determined that the
previous test data supporting the assumed 5500 pound-force static pullout used
previously for both Valve CS-M012A and B was misinterpreted. The analyst and

i reviewer had missed the fact that the V0TES ser.sor had experienced a reversal
j and had indicated a force much less than. actual.
i
:
r
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|

| As a result of the new test results and. in particular, the higher static
pullout thrust the licensee concluded that Valve CS-M012A would not have been
capable of opening under the assumed design basis conditions if a pressure-
locking condition existed. On the other hand. the licensee determined that

! Valve CS-M012B was capable of operating successfully under these conditions.
As corrective action, the licensee modified both of these valves during
Refueling Outage RE-16 by drilling a 1/4-inch hole in the upstream valve disc
and by resetting the close torque switches to reduce the magnitude of the '

seating thrust. These modifications eliminated the potential for either valve
to become pressure locked.,

The licensee issued Licensee Event Report Sm to report the past inoperable
condition of Valve CS-M012A. However, the lit.ensee also indicated that

additional analysis was being considered that could change its conclusions,

; regarding the past operability of Valve CS-M012A.
!

i During a su6 sequent followup inspection, the inspectors questioned two
i assumptions in the licensee's revised pressure locking calculations for

Valves CS-M012A/B. both of which appeared nonconservative The licensee hadi

assumed a 0.35 open valve factor for both valves. Although previously
accepted by the NRC during the October 1995 conference calls, during the
subsequent inspection. the inspectors realized that this value was based on a :

hydrostatic test of Valve CS-M012A. The inspectors were not confident of the ,

validity of this method. The second assumption questioned by the inspectorsj

| was the bonnet dearessurization rate assumed in the 3ressure locking
calculation. Altlough the licensee had eliminated tie depressurization

| assumption in the final calculations presented to the NRC during the October
1995 conference calls, it had been reinserted in the calculations used in

support of the licensee event report submittal. This assumption had been
challenged during a previous NRC inspection because the analytical method had
not been validated by em)irical testing. Since the arevious inspection. ;
numerous industry tests lad quantified the rate at w1ich valve bonnets |

i

| depressurize following rapid line depressurization. The measured rates had '

! ranged from approximately 1 to 500 pounds per minute. The licensee's
calculation assumed a bonnet depressurization of approximately 600 pounds in
12 seconds. This purely analytical assumption had still not been supported by
testing and appeared to greatly overestimate the rate at which the valve
bonnet would depressurize in a design basis accident.

Followuo

| During this inspection, the inspectors reviewed the latest calculations
! addressing the past operability of Valves CS-M012A/B. The licensee had
| discarded its previous calculation of the bonnet depressurization rate, using

instead an assumption based on the bonnet volume change resulting from
clearances between the stem and disc. As the clearances are taken up, a small
volume of the stem is removed from the bonnet cavity prior to the pullout

i

1

i i
|

|

!
1 :
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event. Based on this method, the licensee calculated that the bonnet
pressure, which would be 1040 psi at the start of the event. would decrease to
900 psi at the point when the peak opening thrust requirement would occur.
The inspectors considered this result to be more consistent with industry test
results than the previously-assumed depressurization rate.

As discussed in Section 1.2.2 of this report, during this inspection the
inspectors determined that the licensee's method of determining valve ' actors
from hydrostatic tests was not acceptable. The primary problem was that real-
time up and downstream pressures were not monitored during the test. As a
result, the licensee's use of a 0.35 valve factor in previous calculations was
not valid. The NRC had accepted the use of this value during the October 1995
conference calls based on an understanding that a typical flow-type
differential pressure test had been conducted. The miscommunication was
evidently based on the licensee's general terminology that did not necessarily
differentiate between a flow-type and hydrostatic-type differential pressure
test.

The licensee provided additional calculations addressing the past operability
of Valves CS-M012A/B without reference to an assumed valve factor. Instead,
an available valve factor was computed for each of the assumed scenarios. An
available valve factor is defined as the highest valve factor that can be
satisfactorily assumed in a motor-operated valve ca) ability calculation. The
latest iteration of this calculaticr. was based on t1e following assumptions:

Standard Rated Starting Torque
90.09 percent rated voltage
1.0 application factor
850 psi bonnet pressure
0.08 stem friction coefficient

These assumptions resulted in a calculation of an available valve factor of
0.40 for Valve CS-M0128 and an available valve factor of much less than 0.32
for Valve CS-M012A.

The inspectors noted that the licensee had used 850 psi for bonnet pressure in
lieu of the previous 900 psi assumption. The licensee stated that a
calculation was underway to confirm this value. The same was true regarding |
the higher degraded voltage percentage of 90.09 (previously assumed voltage ;

levels were less than 90 percent). The inspectors questioned the use of a
1.0 application factor with a voltage level in excess of 90 percent, but
learned that the licensee had included the voltage percentage of 90.09 as a !

single (not squared) term in the calculation. This was effectively equivalent !

to the use of a 0.9 application factor as specified by Limitorque. The
inspectors also noted that the stem friction coefficient assumation,

,

previously 0.10 had been lowered to 0.08, which according to tle licensee was !

consistent with the latest test results, but which did not reflect frictional
performance under true design basis conditions (the tests were run under

;
- static and hydrostatic conditions). |

,
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The inspectors recognized that the new calculations were in a draft status.
However, the licensee's calculations indicated that Valve CS-M012A was
inoperable prior to its modification in Refueling Outage 16. The status of
Valve CS-M0128 was less clear. Within its Generic Letter 89-10 program, the
licensee had assigned a valve factor of 0.62 as the bounding valve factor
assumption for Valves CS-M012A/B and had not, as yet assembled test
information that could show that an available valve factor of 0.40 wasconsistent with operability.

In conclusion, the inspectors determined that the licensee may have operated
Cooper Nuclear Station for an extended period of time with Valve CS-M012A in
an inoperable condition. This time period extended from April 1993 when the
torque switch setting of this valve was likely raised to meet the demands of
the Generic Letter 89-10 program, thereby, increasing the static pullout
thrust to 23.500 pounds. The licensee had an opportunity to identify the
inoperable condition following the November 1994 contractor report and in
conjunction with the NRC inspection of September 1995. However, the fact that
the licensee had misinterpreted the previous static diagncstic trace of
Valve CS-M012A (erroneously measuring a static pullout thrust of 5500 pounds)
led to a missed opportunity to identify the inoperable condition.

Criterion XVI of 10 CFR Part 50. Appendix B. requires that significant
conditions adverse to quality be promptly identified and corrected. The !licensee's failure to promptly identify and correct this significant condition
adverse to quality is an apparent violation (298/9610-02).

The inspectors considered the past operability status of Valves CS-M0128 to
|also be in question. The licensee indicated that additional efforts would be '

undertaken to address this issue and that a revision to License Event i

Report 96-02 may be issued. The inspectors consider the matter to rest on the '

licensee's capability to justify the avtilable valve factor (currently 0.40)
associated with the pressure locking calculation of this valve.

3 REVIEW 0F UPDATED FINAL SAFETY ANALYSIS REPORT (UFSAR) COMMITMENTS

A recent discovery of a licensee operating their facility in a manner contrary
to the UFSAR description highlighted the need for a special focused review
that compares plant practices, procedures and/or parameters to the UFSAR
descriptions. While 3erforming the inspections discussed in this report, the
inspectors reviewed tie applicable portions of the UFSAR that related to the
areas inspected. The inspectors verified that the UFSAR wording was
consistent with the observed plant practices, procedures and/or parameters.

|

|

|

--
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ATTACHMENT

| Persons Contacted and Exit Meeting

1 PERSONS CONTACTED
,

1

! 1.1 Licensee Personnel

+ M. Boyce. Acting Senior Manager. Engineering
*D. Buman. Design Engineering Manager
*N. Dingman.' Motor-0perated Valve Program :

+*S. Freborg. Maintenance Engineer Supervisor 4

*J. Gausman. Plant Engineering Manager ;

| +*R. Godley. Licensing Manager
i *P. Graham. Senior Engineering Manager !

*A. Gray. Mechanical Engineer
!+*J. Herron. Plant Manager '

+*C. Moeller. Licensing ;

*B. Pope. Motor-0perated Valve Engineer !
+ B. Thacker Motor-0perated Valve Program Supervisor

| .R. Sessoms. Division Manager. Quality Assurance !
*

| *G. Smith. Quality Assurance Oparations Manager
*R. Thacker. Motor-0perated Valve Program Engineer i

1.2 Contractor Personnel
,

| *G. Bitar. ERIN
j *E. Simbles. ERIN
,

1.2 NRC Personnel

+ E. Collins. Chief. Project Branch C. Division of Reactor Projects
*M. Miller. Senior Resident Inspector

+ C. VanDenburgh. Chief. Engineering Branch. Division of Reactor Safety

In addition to the personnel listed ebove, the inspectors contacted other
personnel during this inspection period.

* Denotes personnel that attended the exit meeting on June 7,1996.,

| + Denotes personnel that attended the exit meeting on July 10. 1996.

'2 EXIT MEETING

An exit meeting was conducted on June 7, 1996. During this meeting, the
,

inspectors reviewed the sco)e and findings of the report. The licensee did |
not express a position on t1e inspection findings documented in this report. !During the meeting, the licensee indicated its willingness to commit to
maintain the current available valve factors for valves in Groups 2. 3. and 8. >

The licensee did not identify as proprietary any of the information provided '

i to the inspectors. A second exit meeting to discuss the final inspection
results was held during a teleconference on July 10. 1996.;
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