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Results: The licensee had initiated a comprehensive program for motor
operated valves (MOVs) that generally met the recommendations and intent of
GL 89-10. There was, however, some ambiguity in the licensee's program plan,
A summary of inspection results with areas recommended for improvement is
noted below:

The licenses's GL 89-10 Program Plan was in some areas ambiguous. The
inspectors noted that the scope as defined in the plan could be interpreted to
be inconsistent with the licensee's commitment to the GL. The licensee
indfcated that the scope would be revised to be consistent with the GL and the
program to be implemented. (paragraph 3.3.1)

Weaknesses noted in the licensee's mcthodolo?y for MOV sizing and switch
settings included the failure to consider all design basis parameters and the
failure to develop a systematic methodology to verify assumed margins,
(paragraph 3.3.2)

The licensee had not considered the results of its MOV tests in verifying the
assumptions used in their design basis calculations and did not have
procedures developed for the feedback of information from these tests.
(paragraph 3.3.3)

The licensee did not have justification for the planned use of static testing
for the purpose of periodically verifying MOV capability. (paragraph 3.3.4)

The development of a post-maintenance test matrix was considered a strength,
(paragraph 3.3.4)

The trending of MOV information was not fully developed. (paragraph 2.3.5)
The control of setpoints was considered a weakness. (paragraph 3.4.1)

Personnel training for MOV activities was considered a strength.
(paragraph 3.4.2)

The use of vendor information and diagnostics were considered appropriate.
(paragraphs 3.4.3 and 3.4.4)

A walkdown of the plant revealed good housekeeping with regard to external MOV
practices. (paragraph 3.5)

The program was being nana?od in a proactive manner with excellent resources
and knowledgeable personnel.

Each of the areas of weakness noted above were discussed with and acknowledged
bzdtho \;consue. The licensee indicated each would be evaluated and
addressed.
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2ENERIC LETTER (C 89-10 "SAFETY-RELATED MOTOR-OPERATED VALVE TESTING A!
RVEILLANCE" (2515/109)
| packground
r ine 28, 1989, the Ni W il 89 afety-Related Motor perate
Valve Testing and Surveillance," which reguested license¢ and nstruct
permit holders to establish a program to ensure that 1tch settings fo
afety-related motor-operated valves \M‘ «§) and certain other MOVs 1in
afety-related systems were selected, set and maintained proper)y The Nf
held public workshops to discuss the gener letter and to answer questions
regarding its implementation. On June 13 ‘99) the NRC issued Supplement 1
to GL 89-10 to provide the results of those public workshops. In Supplement
to GL 89-10 (August 3, 1990), the NRC stated that inspections of programs
developed in response to GL 89-10 would not begin until January 1, 1991. It
response to concerns raiced by the results of NRC-sponsored MOV tests, the )
ssued Supp.ement 3 to GL 89-10 on October 25, 1990, which requested that
boiling water reactor licensees evaluate the capability of MOVs used for
containment isolation in several systems In Supplement 3, the NRC indicate
that all licensees and construction permit holders should consider the
applicability of the information c¢cbtaired from the NRC-sponsored tests t
other MOVs within the scope of GL 89-10 and should consider this informat
in the development of priorities for implementing the generic letter progran
In GL 89-10, the NRC requested iwkcnaeﬁj to submi re neric
letter by December 28, 1989. The licensee submit B geney
letter on December 26, 1989, stating r t it woa‘ eet ior
and schedule of the generic letter. The NRC ack edgec CC nt in
reply on May 21, 1990. Consistent with [tem 1 nf GL 89 IL, the NRC stat
that the licensee should incorporate any differences between its pi ram )
the generic letter in the licensee’s program description
y.¢ inspection Fiai
The inspectors followea Temporary Instruction 2515/109 (January 14 99]
"Inspection Requirements for Generic Letter 89-10, Safety-Related
Motor-Operated Valve Testing and Surveillance in :effn?w'rg this inspecti
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The inspection focused on Part ] of the temporary instruction (TI) which
involved a review of the program being established by the licensee in response
to G. 89-10. The inspectors did not address Part 2 of the TI because of the
early stages of implementation of the licensee’'s GL 89-10 program.

3.3 Generic Letter 89-10 Areas

As required by Section 04.01 of the TI, the inspectors reviewed the licensee’s
commitment to the generic letter. The inspectors reviewed the licensee’s GL
89-10 MOV program description and supporting documentation. In addition, the
inspectors discussed the program in detail with licensee personnel.

As required by Section 04.02 of the TI, the inspectors reviewed each aspect of
GL 89-10. The inspection findings are described below.

3.3.1 Scope of the Generic Letter Program

The NRC's position is that the scope of GL 89-10 include all safety-related
MOVs and other MOVs that are position-changeable in safety-related piping
systems. Through Supplement 1 to the generic letter, the NRC defined
"position-changeable" as any MOV in a safety-related piping system that was
not blocked from inadvertent operation from the control room.

The licensee identified 86 MOVs (including 31 gate valves, 28 butterfly valves
and 27 globe valves) to be within the scope of its GL 89-10 program. The
licensee stated that its GL 89-10 prooram included MOVs in safety-related
systems with active safety functions, and MOVs in safety-related systems that
had no active safety function but which could be mispositioned. The
inspectors reviewed the "Waterford 3 Steam Electric Station Generic Letter
89-10 MOV Program Plan," Revision 0, and "Emergency Operating Procedure -
Emergency Entry Procedure," OP-902-000, Revision 4. The inspectors also
reviewed system drawings for the safety injection (Drawing G-167), emergency
feedwater (Drawing G-153), component cooling water (Drawing G-160), and
chemical and volume control (Drawing G-168) systems and did not identify any
MOVs that were improperly excluded from the licensee's GL 89-10 program.

Tre licensee's GL 89-10 Program Plan provided a description of the program
scope that could be interpreted to be inconsistent with the licensee’s
commitment to GL 89-10. The licensee agreed that the Program Plan could be
read as being inconsistent with their commitment and stated that the Program
Plan would be revised to be consistent with its commitment and programs they
were implementing. The revision of the Program Plan will be revi>wed during a
future inspection of the GL 89-10 program.

The licensee stated that it had reviewed its plant procedures (including
emergercy operating procedures) to ensure that MOVs with safety functions (in
safety-related or non-safety related systems) had been included for all design
basis scenarios. From the review of emergency procedures, the inspectors
raised a question as to the need to include the feedwater regulating bvpass
MOVs in the program. The licensee stated that it was reviewing the feedwater
bypass MOVs to determine whether they would be subject to the full GL #3-10
program.

Conclusions:
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GL 89-10 program. The licensee's consideration of various design-basis
parameters will be reviewed during a future inspection.

The licensee had completed most of the calculations to verify the adequacy of
size and switch settings for all MOVs in its GL ©€9-10 program. The licensee
was using the standard ‘ndustry equation, and assumed a range of valve factors
(0.3 or 0.5) and stem friction coefficients (0.15, 0.2, 0.25 or 0.30)
depending on MOV capability. The licersee, however, did not in~lude a
specific margin for rate of loading, diagnostic equipment inaccuracy, amhient
temperature effects, or other uncertainties. The licensee adjusted torque
switches using diagnostic equipment such that the thrust output would be near
the maximum allowable value. The licensee indicated that significant margin
existed for most MOVs (30 to 40 percent) because of their conservative design.
The inspectors considered the licensee's failure to quantify the margin for
various uncertainties in order to provide for the incorporation of the results
of its dynamic tests into its sizing and switch setting methodology a
weakness.

On the basis of analyses of dynamic tests conducted in response to

Bulletin 85-03 and the GL 89-197 design-basis review calculations, the licensee
determined that shutdown cooling header isolation MOVs SI-407A/B were marginal
and that modifications to the MOVs should be considered. The licensee had not
verified some of its assumptions (such as a 0.15 stem friction coefficient),
and had applied diagnostic equipment error values published by the vendor
MOVATS which are being evaluated by the MOV Users Group of nuclear power plant
Ticentees. The licensee stated that at least one of these MOVs would be
tested before the end of the September 1992 refueling outage and that
appropriate actions would be taken. The licensee prepared interim guidance
for operator action when placing the shutdown cooling system in operation
should the valves fail to operate.

The licensee did not have a mechanism to provide for the incorporation of the
results of its MOV tests or those of other organizations into its methodology
for sizing and setting MOVs. The inspectors found that the licensee did not
have a mechanism to evaluate the operability of MOVs on the basis of test
results. The licensee stated that it was developing a method to provide for
such feedback and analysis of test data.

The licensee was completing its degraded voltage evaluations. The licensee
stated that ambient temperature effects on ac motor performance will be
addressed when the ongoing Limitorque study is completed. The licensee
assumed a 0.4 locked rotor power factor for its motors in calculating the
voltage reductions due to cable losses. The licensee did not have
documentation to support this assumption. The licensee has included degraded
motor control center voltage, cable resistance at elevated temperatures, and
the resistance of thermal overload devices in the voltage drop calculations.
For most of the MCVs in the GL 89-10 program, the voltage will be maintained
above 90 percent of rated motor voltage; however, as a conservatism, the
licensee assumed a voltage penalty for these valves. The licensee did not
include the test voltage in its test procedures. This affected the licensee's
ability to verify that the MOV would not be damaged and could recover if
inadvertently operated during periods when the terminal voltage was below 90
percent,
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The licensee bypassed thermal overload protection for MOV motors during
acc.dent conditions. This practice was based on Regulatory Guide 1,106,
“Thermal Overload Protection for Electric Motors on Motor-Operated Valves."

Conclusions:

The inspectors considered the failure to ensure that all appropriate design

basis parameters were considered in verifying that MOVs would operate under

design basis conditions a weakness. Another weakness was that the licensee

had not developed a systemati.c methodology to verify that the -“ssumed margin
for various uncertainties was adequate as a result of its own MOV tests and

industry information,

3.3.3 Design-Basis Differential Pressure and Flow Testing

In recommended action "c" of the generic letter, the NRC requested licensees
to test MOVs within the generic letter program in situ under their design
basis differential pressure and flow conditions. If testing in situ under
those conditions was not practicable, the NRC would allow alternate methods to
be used to demonstrate the capability of the MOV. The NRC suggested a two
stage approach for a situation where design basis testing in situ was not
practicable and, at this time, an alternate method of demonstrating MOV
capability could not 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 schcdule of the
generic letter.

The licensee committed to the GL 89-10 recommendations including testing MOVs
under design-basis differential pressure and flow conditions where practicable
in its response to GL 89-10. The inspectors reviewad “"Motor Ope:ated Valve
Diagnostic Static and Differential Pressure Test of Safety Related NRC
Bulletin 85-03 MOVs," CI-WA-28799, Revision 5; "Maintenance Procedure using
MOVATS 2150/2151 System for Testing of Motor Operated Valves," ME-007-027,
Revision 5; "MOV Setting, Signature Analysis and Trend Evaluation,"
ME-007-028, Revision 0; "ITI MOVATS Equipment Accuracy Summary," ER-5.C,
Revision 0; "Engineering Procedure Special Test Procedures,” UNT-007-022,
Revision 4; "Nonconformance/Indeterminate Qualification Process,” NOP-019,
Revision 2.2; and, "Waterford 3 Steam Electric Station Generic Letter 89-10
MOV Test Plen " draft Revision 0. The inspectors found several plant
documents (such as the Administrative Procedure MD-001-031 and the draft Test
Pian) that could be interpreted as conflicting with the licensee's commitment
to test where practicable. However, the licensee reit»rated during the
inspection its commitment to test MOVs where practicable. The licensee stated
that it would ensure that its program documents are consistent with its
written commitment to GL 89-10.

The licensee has tested all of the MOVs within its GL 89-10 program under
static conditions using MOVATS diagnostic equipment. The licensee performed
tests of 19 MOVs under dynamic conditions with MOVATS diagnostic equipment in
response to Bulletin 85-03. The licensee identified only MOV SI-4078 as being
marginally sized as a result of that testing. The licensee stated that MOV
S1-4078 demonstrated an actual valve factor of approximately 0.4 during the
test. The licensee stated that those 19 MOV tests were not performed with the
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