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BACKGROUND

On June 28, 1989, the NRC staff issued Generir Letter 89-10, "Safety-Related
Mo or-Operated Valve Testing and Surveillance, which requested that licensees
and construction permit holders establish a program to ensure that switch
settings for safety-related motor-operated valves (MOVs) and certain other
MOVs in safety-related systems are selected, set and maintained properly. The
staff held public workshops to discuss the generic letter and to answer
questions regarding its implementation. On June 13, 1990, the staff issued
Supplement 1 to Generic Letter 89-10 to provide the results of those public
workshops. In Supplement 2 to Generic Letter 89-10 (August 3, 1990), the
staff states that inspections of programs developed in response to Generic
Letter 89-10 would not begin until January 1, 1990, but that audits would be
conducted to determine licensees’ progress in developing those programs. In
response to concerns raised by the results of NRC-sponsored MOV tests, the
staff issued Supplement 3 to Generic Letter 89-10 cn October 25 which requests
that BWR licensees evaluate the capability of MOVs used for containment
isolation in the steam supply lines to the High Pressure Ccolant Injection and
Reactor Core lsolation Cooling Systems, in the supply line to the Reactor
Water Cleanup System, and in the lines to the isolation condenser, as
applicabie.

The NRC staff is conducting audits of the programs being developed in response
to Generic Letter 89-10 at selected plant sites. The first of these audits
took place on November 6 to 8, 1990, at Unit 3 of the Millstone nuclear
facility. The Mechanical Engineering Branch (EMEB) of NRR is leading the
audits with the participation of regional inspectors. One of the principal
objectives of the audits is to provide feedback to the licensees regarding
their progress in developing an acceptable generic letter program.

AUDIT PLAN

The staff used the draft temporary instruction (T1) for Generic Letter §9-10
as a guide in conducting the audit of the program being developed at Millstone
Unit 3. Part 1 of the draft Tl involves a review of the generic letter
program developed by the licensee and certain aspects of the overall program
for providing assurance of the proper performance of MOVs. Part 2 of the
draft T1 involves verification of the implementation of the program by means
of sampling MOVs in safety-related systems. Because of the early stages of
the licensee’'s generic letter program, the audit focused on Part 1 of the TI.

fach audit team member took the lead for the review of the licensee’s efforts
to satisfy an area of the generic letter. These areas are (1) establishment
of the scope of the generic 'etter program, (2) the performance of design-
basis reviews for MOVs within the program, (3) the determination of correct
MOV switch settings, (4) the demonstration of design-basis capability of MOVs
within the program by testing or, where testing is not practicable, by
alternative methods, (5) establishment of a method for the periodic
verification of MOV capability, (6) establishment of a method for analyzing,
justifying and trending MOV failures and corrective actions, and (7)
establishment of a schedule for the completion of the recommended actions of
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the goneric letter,

As part of the review of a licensee’s program in response to the generic
letter, it 1s necessary *0 review certain aspects of the licensee's overal)
program for providing assurance of proper MOV performance. Such aspects
include oversight of the MOV program, design control for MOVs, control of MOV
switch settings, maintenance plans and procedures, training of personnel
involved in MOV activities, and use of MOV diagnostics. As time permitted,
the audit team reviewed these aspects of the MOV program at Millstone 3.

The results of the audit are described below. Attached is a 1ist of the
licensee documents reviewed by the audit team.

GENERAL COMMENTS

In Generic Letter 89-10, the NRC staff requested licensees to submit a
response to the gcner1c latter by December 28, 1989. 1In a letter dated
December 15, 1989, the licensee of Millstone Unit 3 (Northeast Utilities)
committed to developing a program in accordance with the generic letter. The
staff acknowledged that commitment by letter on July 11, 1990.

At the entrance meeting, the staff described the objectives of the audit. The
licensee then provided a presentation on its development of a program in
response to the generic letter. The audit team considered the presentation to
be beneficial in providing an overview of the licensee’s planned generic
letter program. As a result, the audit team was able to focus on the
individual areas of the program.

In reviewing the licensee’s activities, the audit team found a sound structure
for developing a program that will be responsive to Generic Letter 89-10.
Strong management support for the development of the generic letter program
was evident,

The audit team found that the licensee has reviewed the staff guidance
provided in Supplement 1 to the Generic Letter 89-10 and i1s taking that
uidance into consideration as its program is developed. In addition, the
icensee is applyfng lessons learned from its Bulletin 85-03 program in
developing its program in response to Gene Letter 89-10.

The audit team commended the licensee for ..s involvement in industry MOV
activities and its consideration of new diagnostic systems.

An aspect of the licensee’'s current organizational structure that was of
concern to the audit team involved the minimal number of personnel assigned
full time to the MOV program. The licensee indicated that only about two
individuals in its four reactor unit organization were assigned full time to
the MOV program. Although the licensee h_3 assigned MOV coordinators at each
unit, those individuals appeared to have other tasks in addition to MOV
activities. The audit team recommended that the licensee evaluate the need
for additional full time MOV personnel within its organizational structure.
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has developed a matrix to reference the scenarios where valve operation would
be required, with calculation sheets providing the results of the differential
pressure analysis. The licensee is documenting the analysis and results for
cach valve, including assumptions, discussions of conditions for opening and
¢losing, mispositioning, calculations, references, and a Piping and
Instrumentation Drawing (P&ID). Before final approval, a licensee technical
manager will perform an independent review of the analysis. The licensee
indicated that the design-basis reviews would be completed in 1991.

The determination of ¢-fferential pressures and flows resulting from
inadvertent operation of MUVs appeared consistent with the generic letter and
its supplements. The licensee indicated that the conditions associated with
recovery from mispositioning will be verified to be enveloped by th~ open and
close differential pressure, or a specific thrust will be calculated.

The audit team identified an inconsistency between the draft MOV Program and
the licensee’s discussions of its differential pressure analysis. Contrary to
the licensee’'s description of its analysis, Section 2.3 of the draft MOV
Project Description states that design basis accidents will be considered in
the analysis, but does not address non-accident conditions which may be more
demanding. Consideration of only design basis accidents to determine
differential pressures would not meet Generic Latter 89-10. The licensee
should correct the Project Description to prevent nonconservative results from
occurring in future differential pressure analyses.

(3) MOV Switch Settings

In recommended action b of Generic Letter 89-10, the staff requests licensees
to review, and to revise as necessary, the methods for selecting and setting

all MOV switches. The audit team reviewed the licensee’s planned response to
this item and had the following comments.

The licensee plans to use the results of the design-basis reviews to calculate
the thrust required to operate the valves. The licensee will compare the
calculated thrust to the MOV's limiting parameter (i.e., the weak link), such
as operator or valve thrust limits. Thrust values are to be calculated
through the use of PC-based software called MOVE (Motor-Operated Valve
tvaluation) being developed by B&W. The licensee indicated that the thrust
analyses would be completed by the end of 1991, The audit team informed the
licensee that a thorough analysis of the software should be performed in order
to verify its adequacy prior to implementation and that future inspections
would encompass a check of the calculations. Further, the audit team
recommended that the margins assigned in the calculations be formalized and
documented.

In its consideration of degraded voltage conditions, the licensee has
documented calculations of the minimu» available voltage at the Motor Control
Centers (MCCs) and the additional voltage losses from the MCC to the valves.
The licensee verified the minimum MCC voltages during start-up testing, but
has not measured minimum voltages at valve motors and did not have plans for
such measurements at the time of this audit. The licensee calculated cable
voltage drops based on assumed 90 degrees Celsius cable temperatures. The
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It was not evident to the audit team that continuing efforts are being
expended by the licensee to evaluate the practicality of (esting in order to
increase the percentage of valves that can be tested under design-basis
conditions. The licensee should look carefully at its definition of
“practicable" in determining MOVs that can be full differential-pressure
tested and should be innovative in developing test capabilities.

In the overview package, the licensee provided two charts entitled GL 89-10
MOV Program Preliminary Two Phase Approach. These charts represent a good
initial step in outlining the licensee’s plans for implementing the test
recomsendations of the generic letter. The charts contain a number of paths
which indicate that the licensee has made a serious effort to capture the
various situations that might arise. The audit team provided comments on the
charts. First, the charts are weak in that a clear distinction between the
two phases is not apparent. For example, one box on Chart 1 requires, when
in-situ full differential pressure testing cannot be performed, that Low Flow,
Low Temperature, or Single Phase Flow MOVs be "baseline setup w/ conservative
values." This end point does not indicate that a justification for the
selected values must be provided nor whether the licensee considers Phase 1,
Phase 2, or both phases complete. Second, the licensee should provide
additional guidance regarding actions necessar~ if a negative determination is
made when the charts require assessment of "at y of MOV to pass DP test."

Similar to the concern regarding actions when it s determined that an MOV
would not pass the differential pressure test, th. audit team also noted that
Section 2.2.5 of the Project Description indicates that only a nonconformance
report must be written if an MOV is found inoperable. The audit team
recommended that the licensee provide additional guidance for instances when
the MOV is determined to be inoperable during the generic letter program,

The audit team’s review of a document entitled "Verification of MOV
Operability through Signature Analysis Testing and/or Analytical Technigues"
revealed that Sections 2.1.4, 2.1.5, 2.2.4 and 2.2.5 of the document appear to
allow gate and globe valves to be omitted from design-basis differential
pressure and flow testing for certain valve factors assumed by the licensee to
be conservative or where data are obtained from a prototype. The audit team
has significant concerns regarding these sections. First, they are
inconsistent with-the licensee’'s commitment to test MOVs within the generic
letter program in situ under design-basis differential pressure and flow
conditions, where practicable. Second, if the statements are intended to
apply only where design-basis testing is not practicable, then insufficient
justification was provided for the use of these alternatives. The audit team
requested that the licensee correct this document to be consistent with its
commitments.

In Section 2.1.6 of Verification of MOV Operability, the licensee states that
"rate of loading" will be accommodated. The licensee indicated that it
intends to rely on planned guidelines from the Electric Power Research
Institute (EPRI) for the consideration of rate of loading. The licensee
should monitor the progress of EPRI to ensure that justifiable guidelines will
be forthcoming in a timely manner,
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In Sections 4.1.3 and 4.3.1 of Verification of MOV Operability, the licensee
indicates that required MOV thrust may be extrapolated to design-basis
differential pressure if the test differential pressure is within 20% of the
design-basis condition. The licensee should establish documented
justification for this extrapolation,

(5) Periodic Verification of MOV Capability

In recommended action d of the generic letter, the staff requests that
licensees prepare or revise procedures to ensure that adequate MOV switch
settings are determined and maintained throughout the 1ife of the plant. In
paragraph j of the generic letter, the staff recommends that the surveillance
interval be based on the safety importance of the MOV as well as its
maintenance and performance history, but that the interval not exceed 5 years
or 3 refueling outages. Further, the capability of the MOV will need to be
verified if the MOV is replaced, modified, or overhauled to an extent that the
existing test results are not representative of the MOV.

In Section 3.4.1 of Verification of MOV Operability, t»2 licensee commits to a
5-year or 3-refueling outage schedule for periodic verification of MOV
capability, unless a longer interval is justified for any particular MOV. The
licensee needs to develop the plans and procedures for periodic verification
of MOV capability. In particular, the licensee should develop appropriate
periodic verification that will provide adequate confidence that the MOV is
capable of operating under the differential pressure and flow conditions
determined from the design-basis review. The staff will expect the licensee
to justify its periodic verification schedule, especially proposed intervals
longer than five years. Also, the licensee should address the link between
trending and periodic verification as recommended by the generic letter.

The audit team reviewed licensee procedure EN 31120, MOV Signature Analysis,
which discusses the verification of the adequacy of torque switch settings
following maintenance. The audit team indicated that a note in Attachment 9.1
of the p. .cedure allows a possible exception to diagnostic testing after
packing adjustment. The licensee stated that the note will be clarified to
require a thrust determination. Attachment 9.1 to the procedure does not
require diagnostic testing following cleaning and relubrication of the valve
stem. The audit team recommended that the licensee document justification for
this omission of diagnostic testing. In addition to other maintenance work,
the licensee should ensure that adequate demonstration of MOV capability is
provided following the performance of the scheduled 18-month preventive
maintenance on each MOV.

(6) MOV Failures, Corrective Actions, and Trending

In recommended action h of the generic letter, the staff requests that
licensees analyze or justify each MOV failure and corrective action. The
documentation should include the results and history of each as-found
deteriorated condition, malfunction, test, inspection, analysis, repair, or
alteration. A1l documentation should be retained and reported in accordance
with plant requirements. It is also suggested that the material be
periodically examined (every 2 years or after each refueling outage after
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program implementation) as part of the monitoring and feedback effort to
establish trends of MOV operability. These trends could provide the basis for
a licensee revision of the testing frequency established to verify
periodically adequate MOV capability. The generic letter indicates that a
well-structured and component-oriented system is necessary to track, capture,
and share equipment history data.

The audit team reviewed MOV maintenance, surveillance, and repair procedurcs
for identification, reporting, documentation, engineering evaluation, and
resolution of failures or nonconformances. In particula ', the audit team
reviewed Procedure MP 3782 EA (Rev 5), Limitorque Motc Operator PM; MP 3782
EB, Limitorque Actuator Repair and Disassembly; MP 37.2 EJ, Limitorque Motor
Operator Troubleshooting; and MP 3702 A, EEQ Maintenance Program, for steps
that would require personnel performing maintenance, surveillance, or repair
to report as-found abnormalities or failures.

Procedure MP 3782 EA states in step 4.2.6 that a work order must be issued to
repair a degraded component. This procedure does not indicate that a failure
would require an engineering review. MP 3782 EA also indicates in step 5.1.15
that, if torque switch settings are found higher than required, the reason for
the higher setpoint must be determined. MP 3782 EA, however, only requires
immediate attention for high torque switch setpoints.

Procedure MP 3782 EB, Limitorque Actuator Repair and Disassembly, does not
address the need to report failed parts.

Procedure MP 3782 EJ, Limitorque Motor Operator Troubleshooting, states that a
work order will be issued to repair as-found problems. After the work ordur
is issued, the review path is defined in Administrative Control Procedure ACP-
QA-2.02C, Work Orders. In step 5.5 of ACP-QA-2.02C, an engineering review is
only required if the responsible department head requests it. Clear sieps
requiring engineering review are not apparent.

The licensee stated that a Plant Incident Report (PIR) would be initiated if
an item of nonconformance or failure was identified during the course of a
maintenance, repair or surveillance. The requirements to issue a PIR was said
to be based on whether the problem involves 10 CFR Part 21, is associated with
recurring failures of equipment that have a significant effect on plant
reliability or operability, or is of direct concern to a shift supervisor. No
specific requirement was evident to the audit team regarding the review of MOV
historical data for the affected valve and similar MOV failures. Further, the
audit team did not find a method for retrieving specific MOV history data from
the preventative maintenance management system (PMMS).

The draft Program Description references trendin$ recommendations in an
attached memorandum, but the specific responsibilities of personnel or
organizations are not defined. The Root Cause Procedure, ATP-QA-10.12,
requires in step 6.2 that a trending database be collected and reviewed.

The established maintenance and quality assurance procedures together with
non-formalized arrangements appear to cover the provisions of paragraph h of
Generic Letter 89-10. The audit team found that there is a method for
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