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1.0 INTRODUCTION

On June 28, 1989, the NRC staff issued Generic Letter (G1) 89-10, "Safety-Related Motor-
Operated Valve Testing and Surveillance,” which provided recommendaticas 1o the licensees
for the development of ad- suate programs to ensure operability of safety-related motor-
operated valves (MOVs) vuiing design-basis conditions. The generic letter recommended that
cach licensee with an operating licznse complete all design-basis reviews, analyses,
verifications, tests and inspections within § years or three refueling outages, whichever is
later, of the date of the generic letter (June 28, 1989). The staff held public workshops 16
discuss the generic letter and to answer questions regarding its implementation, On

June 13, 1990, the staff issued Supplement | to Generic Letter 89-10 to provide the results of
the public workshops. In Supplement 2 (issued on August 3, 1990) 1o Generic Letter 89-10,
the staff stated that inspections of programs developed in response to the genenc letter would
not begin until January 1, 1991, In response to concerns raised by the results of NRC-
sponsored motor-operated valve tests, the staff issued Supplement 3 to Gieneric Letter 89-10
on October 25, 1990, which requested that boiling water reactor licensees evaluate the
capability of motor-operated valves used for containment isolation in the steam lines 1o the
high pressure coolant injection system and reactor core isolation cooling system, in the supply
line to the reactor water cleanup system, and in the lines to the isolauon condenser &s
applicable. On February 12, 1992, the staff issued Supplement 4 to Generic Letter 89-10 10
clarify that considerations for inadvertent operation of MOVs may be excluded from .he
scope of Generic Letter 89-10 for boiling water reactors.

The NRC inspection team used Temporary Instruction (T1) 2515/109 (dated

January 14, 1991), "Inspection Requirements for Generic Letter 89-10, Safety-Related Motor
Operated Valve Testing and Surveillance,” to perform this inspection. The inspection
focused on Part 1 of the T1, which involves a review of the program being established by the
licensee in response to Generic Letter 89-1C.

20 THE LICENSEE'S GENERIC LETTER 8910 PROGRAM

On December 28, 1989, GPU Nuclear Corporation responded to G 89-10 by stating that it
would incorporate the GL recommendations into its MOV program for T MI-1 with the
following clarifications:

1. Inadvertent MOV operation would not be included in the program.

2. The design-basis events will be limited to those discussed in the Final Safety Analysis
Report (FSAR).

3 Bounding valve factors would be used in lieu of design-basts testing,
4. Tne January 1990, refueling outage would be excluded from the schedule
considerations.
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22 Design-Basis Reviews

ltem “a" of the Generic Letter 89-10 and Generic Letter 89-10, Supplement 1, recommendec
that the license  review and document the design-basis for the operation of each motor
operated valve within the program for such parameters as:

1. Differential Pressure S. Ambient Temperature
2. Flow 6. Fluid Temperature
3. Valve Orientation 7. Minimum Voliage

4. External Factors

The licensee has completed design-basis reviews for all MOV in their GL 89-10 program.
The inspectors considered the license *'s process for design-basis reviews 10 be consistent with
GL 89-10, with exceptions noted in EOP review, voltage transient analysis, degraded voltage
calculations and differential flow requirements.

At the time of this inspection, the licensee was reviewing their EOPs to ensure design-basis
conditions assumed in their analyses bound the conditions during the implementation of the
EOPs. The licensee committed to completing the EOP review by August 31, 1992,

The inspectors observed that the licensee did not fully account for the transient undervoltage
during motor start conditions. The undervoltage calculation did not use the correct cable
impedance, nor did it account for higher temperatures in the plant. The hicensee agreed to
reevaluate their degraded voltage calculation, taking the above factors into account.

The team observed that the licensee's design basis review did not incorporate a commitment
made as part of the TMI-1 restart hearings, to assure closure of FW-V92A and B during a
main steam line break accident. The licensee's design basis review specified a differential
pressure of 240 psid for FW-V92A and B whereas, the differential pressure during a main
steam Fne break accident would be 625 psid.

2.3 Diagnostics Systems

The Motor-Operated Valve Analysis and Test System (MOVATS) diagnos. ¢ equipment was
used 10 set the torque switches and perform diagnostic evaluations for motor-operated valves
addressed in the Generic Letter 89-10 program. The licensee has evaluated 58 safety-related
valves using ITI MOVATS-3000 equipment under static conditions to provide baseline
information. Additionally, 38 safety-related valves have been tested under differential
pressure conditions. These differential pressure tests have utilized stem strain rings and stem
strain transducers, in conjunction with load cells and a thrust measuring device (TMD), for
measuring spring pack displacement. MOV tes! results and data are entered into the General
Maintenance System I (GMS-11) mainframe computer system. The test results are also
entered into the LAN network, which has controlled access. Instrumented test signatures and
motor load trace signatures are downloaded into an electrical maintenance personai computer.
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Agtabase would be used in Gieu of testing under design-basis conditions. Similarly, the
Kocisee siamad in the mesponse 1o GL 89-10 on December 28, 1989, that a bounding valve
factor :night be used in an effort to justify not testing MOV under design-basis conditions.

CL §9-.0 recommerded that licensees test MOV in situ under design-basis differential
presscre and flow coaditions where practicable because of the differences in performance
demonstrated by apparently identical MOVs. Such differences in performance have becs
Sendfied in MOVs at TMI-1. For sxample, the differential pressure tests of valve EF-V2A
indicated ¢ valve facte. gieswr than 0.3, whereas the differential pressure test of valve
EF-V23 appeared o show only a minimal valve factor, The licensee stated that it wouid
review the cesults of its MOV tess to justify grouping of velves for dynamic testing.

The licensee had oomucwed Jifferential pressure and flow tests of 38 MOVs at the time of the
inspection. Although the licensee had prepared procodures for s conduc: of the tests, the
licensee had not ensured that the collection of all relevant pef/ormance Cata (such as
differentic; pressurs in the test of RR-V4A) for use in evaivating the test results.

The licansee's GL 89-10 Program Description states that test results will be evaluated, T«
licensee ad prepared a summary of its method for evaluating test data, but principallv cehed
on* apability of its technical staff 10 evaluate the test resuits. The B&W MOVE Manual
prov. .ed a section on reviewing test data, but that section focused on thrust without adequate
attention 1o torque requirements.

The licensee performed a test of DH-V3 at approximately 175 psid, which is less than half of
its design-basis difierential pressure. The test results raised concerns regarding the capability
of the MOV 1o operale under its design-basis conditions. The licensee stated that the MOV
had a safety function to upen but not to close. The licensee was attermpling to contact the
valve vendor (Anchur Darling) to discuss the operating characteristics of this MOV at the end
of the inspection. Alse, tne licensee noted that the design-basis requirements currently
established for GL §9-10 may be too conservative and should be reevaluated. Pending the
comple.don of the evaluation and further review of the DH-V3 test resuits, this item is
considerad unresolved (Unresolved Item 50-289/92-80-002).

2.6 MOV Maintenance and Post Maintenance Testing

The licensee has developed the following procedures for performing maintenance on various
models of Limitorque operators:

1. Correc.uve Maintenance Procedures

a. 1420-1.TQ-8A, "Limitorgue Operator (SMB-C00) Disassembly/Reassembly,”
Rev 4,

v, 1420-LTQ-8B, "Limitorque Operator (SMB-00) Disassembly/Reassembly,”
Rev 0,
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c. 1420-LTQ-8C, “Limitorque Operator (SMB-0 through 4/4T and 54.3)
Disassembly/Reassembly,” Rev 0,

d. 1420-LTQ-8D. “Limitorque Operator (SMB-5T) Disassembly/Reassembly, 3

Rev 0,

1420-LTQ-1. *Limitorque Varve Operator Mairtenance,” Rev 15,

1420-LTQ-2, “Limitorque Operator, Limit Switch and Torque Switch

Adjustment,” Rev 13, and

g 1420-LTQ-7, *Dynamic Tes'ing of Motor Operated Valves Using MOVATS
Series 3000 Valve Analysis System,” Rev 4.

— &

2 Preventive Maintenance Procedures
. F-13, "Limitorque Valve Operator Inspection,” Rev 21.
The inspectors determinud **al the procedures were technically Aetailea and of high quality,

however, a few exceptions were noied. For example, the procedures did not require an
inspection for spring pack relaxation. Also, posc maintenance testing requirements described

at the end of each procedure did not fully address appropriate retests for packing adjustments.

The Post Maintenance Testing (PMT) used for motor-operated valves after valve packing
adjustments or repacking, is a motor load test. The criteria for acceptance is that the motor
luad data be witlin -20% to + 10% of baseline. 1f a motor load test cannot be performed
then motor current is taken along with the valve stroke time. The licenste was unable to
demonstrate a correlation of motor load or motor currant with changes in packing load. The
licensee acknowledged that this method should be justified nr another method should be

developed to perform an appropriate PMT.

The licensee's current preventive maintenance (PM) schedvh for GL %9-10 MOV's ranged
fiom 2 10 4 years. The PM includes lubrication of the operators. Limitorque recommends
that an eighteen month inspection period be used as a base until experience (i.e., location,
use, and history) indicates otherwise. The inspector reviewed a memorandum dated

July 25, 1985 from the Preventive Maintenance Manager to the Plant Review Group
Chairman, on the subject of PM Te.x Frequency Assignment, This memorandun details the
method used, by the licensee, to assign appropriate PM frequencies. This method is based
on: {a) valve plant location (mild to harsh), (b} its use (cycled less than once per month 1o
cycled once or more per day). and (c) its maintenance history (zero malfunctions to 9 or
more malfunctions). Evaluation of the above factors have been broken down into a
numbering system from 1 to 5. Five being the harshest or most critical condition and one
would reflect a mild condition. The three factors, with numbers assigned, are summed
together for each MOV and correlated into an assigned frequency of PM. This formula
adequalely assessed most of the licensee's MOVs, with the exception of few in harsh
environments. The licensec stated that they will reassess the PM frequency of those valves.
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'- Further discussion with the licensee indicated that a ba'anced appivach between periodic

diagnostic te<ting and physical PM activities was waranted to determine the optimum

maimtenance for each MOV. The licensee indicated that a reevaluation of PM frequencies

was being undertaken in this regard. The licensee also acknowledged that the penodic

| maintenance activities should support the assumptions used in their MOV thrust calculations.

| For example, the stem friction coefficient of 0.2, now used in thrust calculations, should be
supported by an appropriate stem lubrication frequency.

The MOV test program does not require each MOV 1o be overhauled prior to performing
baseline testing. However, the licensee has initiated a complete spring pack changeout of all
GL 89-10 MOVs, to the new modified spring packs with the slotted belleville washers, 10 an
attempt to address hydraulic lock and spring pack relaxation concerns. The licensee 15
considering overhauling on a sampling basis and performing a MOVATS test defore and
after, to correlate the pbysical condition to the maintenance history.

Based on the ahove observations, the team determined that the MCV procedures were good,
but that MOV maintenance should be improved, especially in the PM area.  The licensee
agreed to take actions to address the weaknesses identified in the PM program.

27 Periodic Verification of MOV Capability

Item “d" of the generic letter recommended that licensees prepare or revise procedures 1o
ensure that adequate motor-operated valve switch settings sre established and maintained
throughout the life of the plant. Paragraph ")" of the generic letter recommended that
susveidance intervals be commensurate with the safety function of the motor-operated valve
as well as its maintenance anu performance history. The surveillance interval, in no case,
should not exceed 5 vears o7 3 refueling outages, whichever is 'wger. Further, the
capability of the motor-operated valve has to be verified it .re p ow.r-operated valve is

| replaced, modified, or overhauled © an extent that the test results are nol representative of

' the motor-operated valve performance.

The team reviewed the licensee's program description relating to periodic verification of
MOV capebility. The provisions that relate to periodic retest are stated in section 6.8.4 of
the piogram description. The frequency of periodic retests of MOV is specitied as initially
not to exceed three refueling outages (or a six year period). However, the type of retest is

| not defined other than the minimum to be performed is a motor load test.  Aaditionally, the
| effectiveness of motor load westing to deteymine valve capabiiny was not fully demonstrated.
The team concluded that the licensee's program presentation of periodic verification requires
a clear narrative that adequatel:' defines the periodic verification plan.
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The ability to correlate MOV performance under static conditions with performance under
design-basis AP was discussed with the licensee’s staff. ‘The licensee did not provide the
necessary data to correlate static 1o dynamic tests. The licensee acknowledged this concern
and stated that the issue of future static versus dynamic testing would be reevaluated
following the completion and review of the dynamic test program and the results of the in-
process industry studies attempting to resolve this issue.

2.8 MOV Failures, Corrective Actions, and Trending

ftem "h* of the generic letter recommendad that licensess analyze each motor-operated valve
failure and justify corrective action, The results and history of each as-fouud deteriorated
condition, malfunction, test, inspection, analysis, repair, or alteration were recommended ¢
be documented and maintained. This motor-operated valve information was recommended to
be periodically examined (every 2 years or after each refueling outage after program
impiementation) as part of the monitoring and feedback effort 10 establish trends of motor-
operated valve operability.

The team assessed the effectiveness of the licensee's MOV corrective actions by evaluating
past actions concerning two valves, CA-V13 and MS-V2A. CA-VI3, a pressurizer sample
isolation valve, had & history of problems providing sufficient torque to fully close art open
the valve. The valve had a packing leak which could not be alleviated because the moior
could not proviGe enough torque output with the packing gland tightened to the
manufacturer’'s recommended value. To increase the operator’s torque output, during the last
outage, modification TI-MM-123265-001 was performed which changed the motor pinion and
worm gear to increase the gear ratio and provided a larger spring pack to control the higher
terque output.  However, the larger spring pack was changed because subsequent engineering
calculations demonstrated that the motor could not provide sufficient torque at degraded
voltage to trip the torque switch with the larger spring pack. On May 12, 1992, CA-V13
would only partially close because a small amount of nickel anti-seize, which was used 1o
lubricate the packing gland nuts, was inadvertently placed on the valve siem. The motor did
not have sufficient torque to compensate for the resulting additional friction. This condition
was corrected the same day to restore proper operation. To correct further problems, with
CA-V13, the licensee plans to review the degraded voltage calculations to reverily whether a
larger spring pack can be insialled. The licensee is also evaluating replacing the valve with a
solenoid-operated valve.

The team concluded that the licensee's madification package to increase the thrust of CA-VI3
was weak because it did not initially take into account the effects of degraded voltage on
valve operation.

During a plant walkdown on June 10, 1992, the team identified a threugh-wall crack
approximately six inches long in the operator housing for MS-V2A. This normally open, 12-
inch valve serves as the first isolation vilve between the “A" steam generator and the steam
header that serves the atmospheric and nain condenser dump valves and the emergency
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muitiple feilure or deficiency trend exists (i.e. two or more failure/deficiency descriptions for
a component or composent model are the same).  Corrective actions for multiple
component/model failures or deficiencies is accomplished by the Maintenance Trend Action
Notice (MTAN). The MTAN tracks these corrective actions through completion,

The team interviewed the individual responsible for trending Limitorgue operator deficiencies
and reviewed the last two quarterly assessment reports.  The inspecior found that trending of
the deficiercies was being accomplished in accordance with Administrative Procedure 1073
However, the inspector observed that no MTAN had ever been written on a Limitorque
operator within the scope of Genenc Letter 89-10.

The licensee's threshold for writing MTANSs on Limitorque operators appears to be oo high
With a lower threshold, problems such as grease separation in high temperature applications
may have been identified and corrected had a MTAN been written (0 identify the root cause
of this problem.

29 Motor-Operated Valve Training

The team evaluated the licensee's MOV training courses, training faciliies, and training statt
qualifications, The licensee's training program is Institute of Nuclear Power Operations
(INPO) accredited. MOV training integrates classroom and hands-on training with on-the-job
training. The licensee’s program outlines specific course requirements for ciectrical and
mechanical maintenance personnel involved with motor operated valves.

Limitorque (an«. EIM) MOV maintenance is performed by in-house electrical mainienaice
department personnel under the direction of the electrical group supervisor.  The electical
craft personnel who perform work on both Limitorque and EIM valve operators are trained 10
formal training lesson plans and on-the-job qualification card requirements. Lesson plan
number 11,1.01.337 and on-the<job training E-16a for Limitorque valve operators provide
description information and visual aids for training of craft personnel. A separate lessen
plan, number 11.1.01,234 and on-the-job training E-16b is used to train craft on EIM
operators. Auxiliary operators who align the system valves also receive training on Val ¢
and Valve Operator Fundamentals to lessor. plan 11.2.01.156. Work on valve internals is
performed by the mechanical craft personnul who are trained to lesson plan | 1.2.01.230,
titled Valve Technigues. that includes disassemul. reassembly, seat repair, and packing, and
1o on-the-job training M-06, The team reviewed the . 1uining lessons and found them to be
fully descriptive of the work requirements,

In addition to classroom training, hands-on training is performed with typical fully assembled
MOVs that are part of the training department equipment aids. A simplified open panel
board is used as a preliminary training aid for the craft personnel to learn how to wire the
valve. A represeniative motor control center panel is used for advanced hands-on training
after proficiency is achieved on the open panel board wiring. Completion of wiring with
either panel enables the valve to be stroked and panel light indication of disc position.
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Hands-on training also involves installation of all valve operaior parts and observations by the
trainee that requires a determination that the part is good or bad.

The training department maintains a log of MOV industry experience items th... «clude NRC
notices, vendor maintenance upstes, industry problems from Nuclear Network reports, Part
21 notificatior- and procedure pdates. These industry experience items are conveyed 10
personnel throug the licensee’s continuous training program that is given a minimum of
twice a year. The continuous training includes tasks selected from the initial task histing
where upgrading is needed, experience items, actual encountered performance or repair
problems, and new tasks as needed.

The team determined that the licensee has been performing MOVATS diagnostic testing of
MOVs since the mid 1980's. The MOVATS 3000 system test equipment in use at the site
was purchased in late 1990. Training on the use of MOVATS was attended by 12
engineering and craft personnel at the MOVATS facility. More recently, in May of 1992,

7 engineering and craft personnel attended advanced diagnostic signature training that
included recognition of degradation and specific valve problems. Currently, the maintenance
supervisor and training management are considering attendance at onc of the MOV
Maintenance and Application Workshops to be given by the Nuclear Maintenance Application
Center that is operated by the Electric Power Research Institute.  The licensee’s MOV
instructor has former plant engineering experience and has taken Limitorque actuator traiming

Diagnostic signature testing during outages is performed by qualified MOVATS personne!
and the licensee's electrical technicians, Diagnostic signature testing dunng non-outages is
performed by the licensee's electrical technicians. The licensee's electrical maintenance
supervision is responsible for both outage and non-outage testing

During review of maintenance activities, several instances were noted where there may have
been a discrepancy in the precise recording of © torque switch setting. The importance of
recording precise information to enable proper determination of problems was discussed with
the training director, who stated he would make a point of the importance of recording
precise information as part of the tramning lessons.

The team concluded th-1 the licensee has a comprehensive and effective MOV training
program.

2,10 Industry Experience and Vendor Information

The team reviewed the licensee’s vendor information program to assess its effectiveness in
disseminating industry data into the various areas of the MOV program. Control of vendor

information is provided through procedures, AP-1065, "Vendor Document Control,” EP-021,

"Control of Technical Manuals and Vendor Technical Information,” and Vendor Document
Control Site Instruction Number 6, "Vendor Contact Program.” The team reviewed the
licensee's actions taken in response to ITI MOVATS Engineering Report 5.0, "Equipment
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Licensee Plan and Commitments for Further Program tmpi
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Review results of MOV tests when determining the ability
to justify applying data from one MOV to another

Resolve DH-V3 open operability issue
{Unresolved Item 50-289/92-80-002)

Justify stem lubrication frequency for the use of stem
friction coefficient of 0.2 used .n thrust calculations

Consider overhauling MOVs on a sampling basis before and
after performing a MOVATS test to correlate the physical
condition of the MOV to the maintenance history

Complete engineering evaluation of CA-V13 for degraded
voitage and possible operator replacenent

Formalize method of evaluating MOV tests o ensure a more
thorough and timely review of static and dynamic test
results including overthrusting evaluations with

operator physical inspecrions if necessary

(Violation 50-289/92-80-003)

Replace cracked operator housing on MS-V2A dunng
the week of June 29, 1992
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