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SUMMARY
Scope:

This special, announced inspection was conducted to examine the program
developed in response to NRC Generic Letter (GL) 89-10, "Safety-Related Motor
Operated Valve (MOV) Testing and Surveillance.” The inspection was conducted
in accordance with NRC Temporary Instruction (T1) 25616/109, issued January 14,
1991. This inspection covered ase 1 of the Temporary Instruction requirements.,
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The Rotork study regarding ambient temperature or, motor performarnce, has
not been determinad to be applicable to Limitorque operators. DPC is
currently waiting for Limitorque to publish the results of their study. A flow
chart used to evaluate MOVs located in high temperature areas needs to be
documented in the Guideline for Performing Motor Operated Valve Reviews
and Calculations. (Para 3¢)

When determining stall torque and thrust available from the actuator at
under voltage conditions, the application factor should be considered. The
guidelines are currently being revised to include the application factor.
(Para 3¢)

DPC is using a valve factor of 0.5 in the thrust calculations for all solid and
flexible wedge gate valves and those in high temperature and pressure
applications. When a valve factor of 0.5 causes the margin of a Group |l
valve to be less than 5%, the valve is classified as marginal. Although this
practice s currently being used, it is not included in the acceptance criteria
for evaluation purposes. (Para 3g)

GL 89-10 requires that zll MOVs be D/P tested where practicable. The DPC
program does not meet this condition. Technical justification for testing
fewer than practicable has not been submitted. Also, review of test
methods planned for Kerotest valves will be required to determine
acceptability. (Para 3d)

The inspectors noted that there are no Limitorque training refresher courses
provided to |IAE persons, nor are 'AE personnel required to be requaliried on
maintenance and test procedures. In addition, it was noted that some |AE
individuals had not taken the basic Limitorque training course prior to being
certified to the Limitorque corrective action procedure. (Para 3j)

The licensee's surveillance testing schedule for completing MOVs in Group I
is six RFOs or 8 years from the pievious baseline or surveillance test. This
interval is not in accordance with the GL recommendations of 3 RFOs or 5
years. Justification for extending the schedule needs to be provided. The
licensee also plans to perform these tests under static conditions. The use
of static testing to verify continued capability of an MOV to operate under
worst case DP and flow conditions is not considered acceptable at this time.
(Para 3e)

The licensee's Preventative Maintenance procedure for Rotork Actuators
currently requires that stems be lubricated every 5 years. This lubrication
frequency could have an imp ot on the valve stem friction coefficient. The
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licensee stated that they were revising the Rotork PM procedures to require
stem lubrication on an 18 month frequency. The NRC will review this
procedure revision at a later date. (Para 3e)

The Post-Maintenance Test Matrix should be reviewed to ensure that
adequate PMT is performed. Specifically, the inspectors noted that some
Major Maintenance Category items (i.e., stem packing replacements or
adjustments) do not require new base line tests. Current practice has been
to per'- ‘m a new baseline diagnostic test. (Para 3e)

STRENGTHS

The design basis reviews and MOV sizing and switch calculations were
found to be well documented and thorough.

Corporate and site engineers responsible for the MOV Program were found
1o be very knowledgeable regarding on-going MOV issues and personnel
exhibited a high level of expertise in their understanding of the issues
involved on GL 89-10.

Good communication between corporate and site personnel involved in the
MOV Program was noted.

The DPC Operating Experience Program is effective and comprehensive in
evaluating and responding to industry experience ana .endor .nformation.

DPC is active in industry groups, often in a l.adership role,
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Program Areas Inspected and Findings

3.a.

Scope of the Generic Letter Proaram

The scope of GL 89-10 inciudes all safety-related MOVs and other
MOVs that are position-changeable in safety-related piping systems.
GL 89-10 Supplement 1 defined "position-changeable” as any MOV in
a safety-related piping system that can be inadvertently operated as a
result of an action in the control room,

The inspectors reviewed and discussed with the licensee the scope of
their GL 89-10 MOV program. The licansee’'s program document,
"Duke Power Company NRC Generic Letter 89-10 Program Plan",
stated that the GL 89-10 program scope included all MOVs in safety-
related piping systems with certain exceptions.

Section 4 of the program document described 1nhe selection of MOVs
for the program as starting with the identification of all MOVs in
safety-related systems, then eliminating non-piping and sluice and weir
gate valves. Valves in the GL 89-10 MOV program were further
categorized and divided into three groups (groups 1, 2, and 3). Groun
1 MOVs consisted of those MOVs that are active and contribute 10
the core melt scenarios and are significant from an accident analysis
viewpoint. These are the most important MOVs in the plant. Group 2
MOVs consisted of the balance of active MOVs that were not in
Group 1. This group also included passive position changeable MOVs
that contribute to core melt scenarios. These are less important
MOVs located in safety-related systems. Group 3 consisted of
passive position changeable MOVs that do not contribute to core melt
scenarios. Inconsequential position changeable, non-position
changeable, and unit reliability MOVs are also included in this group.
Group 3 MOVs were not part of the Duke Power GL 89-10 MOV
program. However, the inspectors noted that the Group 3 MOVs for
McGuire were moved to Group 2. Some were evaluated further and
deleted from the program.

The license? identified 484 (combined total for both units) MOVs in its
GL 89-10 program. The inspectors reviewed piping and
instrumentation drawings for the auxiliary feedwater system (CA),
resiaual heat removal system (ND), safety injection system (NI), and
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first part of the study performed overload test on certain Limitorque
models. The Limitorque test program raised the thrust raiings of
SME-000, SME-00, SMB-0 »nd SMB-1 operators to 162 % of their
currently published ratings for a 2000 life cycle. To be conservative
the licensee only uses 130% of the published rating in its MOV
calculations for Limitorque operator models identified above. The
second part of the study performed overload test on a selection of
operators manufactured by Rotork. The goal of this study was to
increase the thrust ratings to 200% of their currently published levels.
The results of the study indicated that for certain operators the goal
was achieved, but for other Rotork operators the goal was not
achieved.

The inspectors discussed with the licensee the recommendations
documented in Limitorque Technical Update # 92-01 regarding the
Seismic Qualification Tests. The results of the seismic qualification
test identified two anomalies associated with the SMB-000 actuator.
The first anomaly was the loosening of the actuator mounting bolts,
and the second anomaly was the spurious engagement of the manual
declutch lever. To use these seismic qualification results, studies
indicate that it is necessary to ensure that the actuator mounting bolts
are properly tightened to the prescribed levels, and that the manual
deciutch lever in the SMB-000 actuator should be secured with a
cable to keep it from spuriously engaging during a seismic event. The
licensee had not addressed this issue. Further the licensee was not
following Limitorque’s recommendation regarding the tightening of the
bolts in the upper housing cover to recommended torque values. In
regard to the declutch lever, the licensee's justification for not
proceeding with the recommendation was based on a recent
Limitorque correspondence which indicated that during seismic
testing, a similar anomaly could not be reproduced with a SMB-00
actuator. Limitorque corporation was reviewing potential
modifications to the declutch system such as using a lighter mass
declutch lever. The design and associated static seismic analysis is
expected to be finalized by May 15, 1992. However, the licensee will
need to provide justification for not following Limitorque's
recommended torque values for the actuator housing cover.

The inspectors reviewed MCC-1205.19-00-0003 "Electric Motor
Operator Sizing Guidelines Per GL 89-10 For Gate Valves," Rev. 13,
February 12, 1992 and observed that MOVs 1CA0161, 1CA0162,
2CA0161, and 2CA0162 had a degraded voltage of 62%. These
MOVs receive electrical power from the station batteries. The primary
function of these MOVs was to meet Appendix "R" requirements by
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when voltage has not recovered to normal conditions. This flow chart
methodology was documented in the licensee's Electric Motor
Operator Sizing Guidelines"” but was not documented in DPS-
1205.19.00-0002. The licensee indicated to the inspectors that DPS-
1205.19-00-0002 will be revised to include the flow chart. The
licensee was waiting for Limitorque to provide the results of a study
regarding .he effect that high ambient temperature has on AC motors
outpui. When this information becomes available, the licensee
indicated that its sizing calculations will be revised accordingly. The
inspectors will review these efforts during future inspections.
(Concern 6)

The inspecters observed that the licensee’s FSAR stated that motors
connected to the diesel geneiating units would be capable of starting
at B0% voltage. In the electric motor sizing calculations the degraded
voltage for several Rotork operators were slightly iess than 80%.

The licensee needs to ensure that their FSAR commitments are
consistent with the minimum voltages documented in their electric
motor operator sizing calculations. The licensee indicated that their
FSAR would be revised to reflect this situation. The inspectors will
review this effort during future inspections.

Section 6 2 of DPS 1205.19.00-0002 discusses the capability of
MOVs to satisfy their intended safety functions when supplied wit -
less than nominal voltage. To demonstrate this capability, e
licensee described its calculation of the stall torque and thrust
available from the actua.wr at undervoltage conditions. The inspectors
raised questions concerning the omission of the "application factor",
This factor is a constant used as margin in motor sizing. The licensee
indicated that they could not adequately justify the omission of this
factor and therefore plan to revise DPS-12056.19-00-0002 to include
the apr cation factor. The licensee also realized that the MOV sizing
calculations wouid need to be revised. The NRC staff will review this
effort during future inspections. (Concern 7)

In Section 6.5 of its GL 89-10 Program document, the licensee stated
that missing Limitorque switch limiter p/ates were to be identified
during preventive maintenance and diagnostic testing activities. These
requirements were required and documented in procedures
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IP/O/A/3190/10 “Limitorque Actuator Preventive Maintenance, " Rev.
0, January 17, 1992, and IP/O/A/3066/02H, "Testing MOVs Using
VOTES," Rev. O, February 8, 1992. The lice. see stated that when a
torqu switch has to be set above the manufacture: 's maximum
recommendations a safety analysis in accordance with 10 CFR Part
50.59 will be performed.

According to Section 7.1 of its GL 89-10 Program document, motor
overload protection at McGuir~ was intended to meet the intent of
Regulatory Guide 1.106 (Rev. 1), "Thermal Overload Protection for
Electric Motors on Motor-Operated Valves." McGuire uses a si' jle
alarm overload heater in each QA1 MOV circuit which was used for
overload indication only. The licensee stated that four MOVs had their
closing torque switches bypassed for significant lengths of travel
(98% of valve stroke). However, the licensee intends to replace
these actuators. For all GL-89-10 gate valves (and glcbe valves with
flow over the disk) the open torque switch bypass was set for 560%
+/- 25% to cover high unseating loads to at least 25% of the valve
stroke.

Design-Basis Differential Pressure and Flow Testing

Recommended action ¢ of the generic letter, requests licensees to test
MOVs within the geneiic letter program in situ under their design-basis
differential pressure and flow conditions. If testing in situ under those
conditions is not practicable , the NRC staff allows alternate methods
to be used to demonstrate the capability of the MOV. A two-stage
approach is suggested for situations where design-basis testing in situ
is nor practicable and, at this time, an alternate method of
demotistrating MOV capability cannot be justified. With the two-stage
approach, a licensee would evaluate the capability of the MOV using
the best data available and then would work to obtain applicable test
data within the schedule of the generic letter.

The DPC letter dated December 28, “989 in response to GL 89-10
stated that all applicable vaives will by baseline stroke tested against
static conditions to ensure that switch settings are within design
specifications. The letter advised that di‘ferential pressure testing
would be performed only where practica and only to the extent that
the test will provide useful information (or the DPC program
methodology.
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The licensee’s preventative maintenance (PM) procedure for
Limitorque actuaters (IP/O/A/3190/10) is performed on an 18-month
frequency. Items performead included but were not limited to torque
switch and limit switch inspection, valve stem inspection and
lubrication, main gearcase lubrication, etc. The preventative
maintenance procedure for Rotork actuators (iP/0/A/3066/02D)
currently requires performance every & years. The procedure covers
torque switch settings, checking the gearcase oil level, valve stem
inspection and lubrication, etc. The inspectors noted that a § year
valve stem lubrication frequency could potentially impact the valve
stem friction coefficient Licensee personnel s*ated that the Rotork
actuator PM procedure was in the process of being revised at the time
of this inspection. The procedure is being changed to require valve
stem lubrication on an 18 month frequency. The inspectors will
“ew the Rotork PM procedure revision during future inspections.
~ern 12)

ensee’s program document categorizes maintenance activities
)Vs as minor maintenance, intermediate maintenance, and major
mnance. The program document also provides guidance in the
of a post maintenance test matrix which specifies the testing
-Juired and the maintenance category for various maintenance
activities. In reviewing the post rmaintenance test macrix, the
inspectors questioned whether adequate post maintenance testing
was specified for some major maintenance category activities.
Specifically questioned was the testing specified for the valve stem
packing adjustment or replacement maintenance activity did not
appear to require a new baseline test. Licensee personnel stated that
they are attempting tc develop a trendable parameter to allow the
capability of the MCVs to be determined by means other than a
diagnostic test. Licensee personnel further stated that currently the
only measures being used to verify MOV capability after a valve stem
packing adjustment or replacement is a diagnostic test. The
inspectors stated that the post maintenance test matrix should be
reviewed by the licensee to ensure that adequate post maintenance
testing is performed on MOVs in the GL 89-10 program. (Concern 13)

MOV Failures, Corrective Actions, and Trending

in recommended action h of the generic letter, the staff requires that
licensees analyze or justify eech MOV failure and corrective action.
The ducumentation should include the results and history of each as-
found deteriorated condition, malfunction, test, inspection, analysis,
repair, or alteration. All documentation should be retain d and
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APPENDIX 1

Licensee Employees

BICO DOVAADIOZ

Belk, Design Engineer McGuire Engineering

. Estep, Nuclear Services/Nuclear Plant Engineering/General Office
. Gilbert, Manager, Safety Assurance/MNS

Hall, Engineering Manager, McGuire Engineering
Harris, Engineering Supervisor, McGuire Engineering
Lyerly, Component Engineering, MNS

L. McConnel, Station Manager, MNS

F. McHale, Training Director (I&E), MNS

. Motes, Engineering Supervisor, Coinponent Engineering, MNS
. Murdack, Manager Engineering Maintenance Support,

Nuclear Services

. D. Painter, Senior Engineer, System:s/General Office

N. Pope, Superintendent, Instrument and Electrical , MNS

. Sharpe, Regulator Compliance Manager, MNS
. Travis, Component Engineering Manager, MNS

NRC Resident Inspector

K.

VanDoorn, Senior Resident 'nspector






