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Ins ection on March 18-28 1991 Re orts No. 50-315 91009 DRS

No. 50-316 91009 DRS

Areas Ins ected: Routine announced safety inspection of licensee's action
taken to address Generic Letter (GL) 89-10 "Safety-Related Motor-Operated
Valve (MOV) Testing and Surveillance" (2515/109).
Results: The inspection disclosed one unresolved item (Paragraph 2.c.(10)).

The licensee demonstrated strengths in the following areas:

o The GL 89-10 Program Description was detailed and comprehensive.

o An aggressive schedule for testing of Balance of Plant (BOP) valves
important to safety was planned.

o Training courses were well planned and,the training facilities were
good.

o Control of Vendor Information was well defined and effective.
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A weakness was noted in the following area;
/

o Documentation of design basis reviews for HOVs was not completed as
required by the licensee's GL 89-10 program requirements.



DETAILS

Persons Contacted

Indiana Hichi an Power Com an

*A. A. Blind, Plant Manager
*K. R. Baker, Assistant Plant Manager
*L. Gibson, Assistant Plant Manager
*L. Matthias, Administrative Superintendent
*Y. Kincheloe, Training Superintendent
*R. Allen, Regulatory Supervisor
*A. R. Gort, Engineering
*P. Terry, Maintenance
*B. Bradley, Engineering
*I. D. Fleetwood, Operations
*J. L. Schrader, Engineering
*G. T. Peterson, .Project Engineering

B. Radde, Engineering

American Electric Power Service Cor oration AEPSC

*P. H. HcCarty, Site guality Assurance
*A. J. Lewandowski, Nuclear Engineering Department Engineer
*S. Sharma, Nuclear Safety and Licensing
*D. Powell,'uclear Engineering Department Engineer
*B. Schramko, Nuclear Engineering Department Engineer

ABB Im ell Cor or'ation

*G. C. Lauber, Maintenance Engineer

U. S. Nuclear Re ulator Commission NRC

*J. Isom, Senior Resident Inspector
*D. Passehl, Resident Inspector

*Denotes those attending the exit meeting on March 28, 1991.

Ins ection of the Pro ram Develo ed in Res onse to Generic Letter 89-10

a. ~Back round

On June 28, 1989, the NRC staff issued Generic Letter (GL) 89-10,
"Safety-Related Motor-Operated Valve Testing and Surveillance,"
which requested licensees and construction permit holders to
establish a program to ensure that switch settings for Safety-
Related Motor-Operated Valves (HOVs) and certain other MOVs in
safety-related systems are selected, set and maintained properly.





The NRC inspectors followed Temporary Instructions (TI) 2515/109
(January 14, 1991),. "Inspection Requirements for Generic Letter
89-10, Safety-Related Hotor-Operated Valve Testing and
Surveillance," in performing this inspection. The inspection
focused on Part 1 of the TI which involves a review of the program
being established by the licensee in response to GL 89-10. The
licensee had not progressed sufficiently to perform Part 2 of the
TI which involves a review of program implementation.

Generic Letter 89-10 Pro ram Review

The NRC inspectors reviewed the licensee's commitments to the
generic letter. The licensee responded to the generic letter on
December 29, 1989 and committed to have a program description
available as recommended in the generic letter. In a letter to
the NRC dated February 28, 1991, the licensee described their
current program for implementing the generic letter requirements
developed subsequent to their original submittal. The NRC

inspectors .reviewed the licensee's response to GL 89-10 and the
findings are detailed below.

The NRC inspectot s reviewed and discussed with the licensee
the scope of the their GL 89-10 program. A total of 251
HOVs are included in the GL 89-10 program at the D. C. Cook
Station. This included 124 HOVs in each unit and 3 HOVs
shared between the units. The NRC inspectors reviewed
system drawings of the Containment Spray (CTS), Safety
Injection (SI), and the Residual Heat Removal (RHR) systems
for D. C. Cook Units 1 and 2 to sample for the completeness
of the HOV list. Based on the review and the discussions,
the NRC inspectors determined that the scope of the
licensee's program appeared to be consistent with the
guidance of GL 89-10.

(2) Desi n Basis Review

The NRC inspectors discussed design basis reviews with
licensee personnel and reviewed procedures controlling the
performance of design basis reviews for the HOVs within the
licensee's GL 89-10 program. The results of the different
areas reviewed by the NRC inspectors are discussed below,

(a) Differential Pressure d Re uirements

The licensee used several sources to support the
design basis reviews. Documents used to determine the
maximum expected dp and flow conditions for HOVs in
the GL 89-10 program included the Updated Final Safety
Analysis Report; Technical Specifications; System
Descriptions; Normal, Abnormal, and Emergency





Operating Procedures; Valve and Actuator Vendor
Documents, and other associated documents . The
licensee developed a procedure to ensure consistency
in the methods used to perform and document the
review. The design basis review was performed by
corporate engineering personnel and results were used
to develop thrust requirements for all HOVs.

The licensee's February 28, 1991 submittal to NRC

revised some of the licensee's original commitments
and stated that inadvertent mispositioning during
design basis FSAR events would be considered
regardless of whether or not the mispositioning was
addressed by the existing design basis. This was
consistent with the guidance'of GL 89-10. Revision 1

of the licensee's GL 89-10 program document was being
,revised by the licensee to reflect the licensee's
commitment in their letter to the NRC February 28,

. 1991.

(b)

It was noted during the inspection that design basis
reviews that were completed before the February 28,
1991 submittal (when the licensee revised their
requirements for reviews of mispositioning) may not
have addressed mispositioning. GL 89-10 requests that
valve mispositioning be a part of the design basis
review to determine the worst case differential
pressure.

The licensee stated that all design basis calculations
performed prior to the February 28 submittal would be
reviewed to evaluate the effect mispositioning would
have on the maximum expected dp. The licensee was
confident that the previously determined worst case
differential pressures would bound any dp that might
result from mispositioning. However, appropriate

, action would be taken to ensure adequate valve thrustsif the reviews noted that mispositioning resulted in a
higher dp.

Reduced Volta e Ca abilit
The NRC inspectors evaluated the licensee's
methodology for evaluating the capability of HOVs to
achieve the required thrust. Degraded voltage
conditions at the HOV were considered as part of the
licensee's evaluation and the results were used as
input to the licensee's thrust calculations. A study
was conducted by the licensee to determine the worst
case bus voltages. A single bounding value of 90% was
used to define the lowest expected bus voltage. The
licensee then used the lowest expected bus voltage to
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determine the voltage drop from the bus to the HOV. A

bounding value of 85% of rated motor voltage was
determined and then used by the licensee to calculate
the thrust capabilities of the HOVs.

The NRC inspectors reviewed the licensees calculations
for maintaining 85% of rated voltage at the motor
terminals and noted that the calculations were made

using assumptions which the inspectors considered to
be non-conservative. The voltage .drops in the cables
between the busses and the HOVs were calculated at the
HOV's normal running current. This assumed that the
thrust developed at the start of the stroke was
adequate to overcome the combined forces of friction,
flow and differential pressure experienced by the
valve. The calculation also assumed that the torque
developed by the motor would not be diminished as a

result of elevated ambient temperatures.

The NRC inspectors noted that some HOVs might be
required to operate during an accident, when the

"ambient temperature could become elevated and when
full dp or full flow would challenge their ability to
function. Under these conditions, a stalled'or slow-
to-start motor would draw locked rotor current. The
additional current under these conditions could be six
times the full load current which was used to
originally establish the cable voltage drops. The
(presumably) reduced efficiency of the motor at high
temperatures would also contribute to the reduction of
HOV thrust. The licensee committed to review the
reduced voltage calculations to verify that the HOVs

were capable of developing the required thrust in
harsh enviornments, assuming locked rotor currents and
associated cable voltage drops. The NRC inspectors
indicated that the results of the review will be
examined on future inspections.

Com leted Desi n Basis Review

The NRC inspectors reviewed a sample of completed
design basis review packages for several HOVs in the
RHR system. The inspectors also discussed the
methodology of the licensee's design basis review for
these HOVs. The cognizant system engineer was
knowledgeable and performed the review in ac'cordance
with the licensee's program. However, it was noted
that not all of the documents required to be reviewed
during this process were referenced in the packages.
Additionally, the calculated available voltage at the
HOV was not documented with the completed design basis
review package. The licensee's GL 89-10 program



description required the documents used to establish
the worst case design basis dp to be referenced and
the available voltage calculation to be documented for
each completed design basis review package.

The NRC inspectors discussed 'the issues with the
licensee. A quality assurance audit recently
performed by the licensee also had findings similar to
the issues discussed above. The licensee agreed with
the NRC inspector's findings and committed to "clean
up" the packages. The licensee will ensure all
references to documents used to establish the design
basis for HOVs will be referenced in the completed
packages. The licensee also committed to include
evaluations of the expected minimum voltage (discussed
in paragraph 2.b.(2)(b)) with the design basis review
of each HOV. The licensee's failure to reference the
various documents and include the undervoltage

.
— evaluation did not result in any deleterious effects,

but was considered a weakness.

(3) HOV Switch Settin s

The NRC inspectors reviewed procedures and discussed the
licensee's process for sizing HOVs and setting their
switches with plant and corporate personnel. To size and
set an HOV, the licensee determined a target thrust for an
HOV based on the worst case dp determined from the design
basis reviews and the available voltage. The licensee
evaluated the capability of the valve and operator to
deliver the required thrust.

First, the minimum required thrust was calculated by the
licensee using the standard industry equation. The licensee
also had the capability to use other methodology. The valve
factor (used in the equation to account for the disc-to-seat
forces) was varied depending on the system conditions in
which the valve operated. Valve factors used in the thurst
calculations will be reviewed further during future
inspections. The licensee then calculated the minimum
required torque from the minimum required thrust. The
operator torque thrust output was then evaluated to
determine if the available torque at degraded voltage
conditions would be greater than the calculated dynamic
thrust. Concerns were noted by the NRC inspectors in this
area with respect to the degraded voltage evaluation, as
previously discussed.

Once the licensee had established the minimum required
dynamic thrust and had confirmed that the operator would be
capable of delivering this thrust, the minimum value was
adjusted to compensate for the diagnostic equipment accuracy



to obtain the target thrust. An additional margin of 25% to
50% was then added to the target thrust during the setting
of the torque switch. Because of the problems seen with the
use of the vendor calculations to calculate the minimum
required thrusts, the inspector reinforced the need to
perform design basis testing where- practicable to verify HOV

capability.

Additionally, since the diagnostic system accuracy affects
the target thrust, the results of the diagnostic testing
that will be performed at Idaho National Engineering
Laboratory (INEL) (see Para. 2.c.)0) could have an impact on
the licensee's methodology used to determine the target
thrust. The NRC inspectors discussed the possible effects
of the INEL test results on the licensee's calculations.
The licensee stated that the methodology for calculating the
target thrusts will be reviewed to determine what affect the
results of the INEL tests of the diagnostic system will have
on the thrust calculations. Revisions to the calculations
will be made by the 'licensee as necessary.

Due to the necessity for further review, the review of HOV

switch settings will be conducted during future NRC

inspections.

The NRC inspectors reviewed the method used by the licensee
for the sizing of thermal overloads {TOLs). TOLs for HOVs
at D. C. Cook were not bypassed during a safety injection
signal. The criterion which the licensee applied to sizing
the TOLs was that they be selected to pass twice the rated
motor current without tripping.

The NRC inspectors agreed that in most cases the tripping
characteristics of the TOLs which meet this criterion would
also result in TOLs which would be satisfactory for high-
current, short time loads. However, this did not constitute
a confirmation that the TOLs would not trip out prematurely
under emergency conditions when the motor might draw as much
as six times the normal running current.

The licensee recognized the basis for the inspector's
observation and committed to perform such reviews as were
necessary to ensure that the HOVs would not trip prematurely
when heavily loaded. This item will be reviewed in future
inspections.

Desi n-Basis Differential Pressure and Flow Testin

The NRC inspectors reviewed the licensee's program and
discussed the licensee's method of demonstrating the
capability of HOVs within the generic letter program with
plant and corporate personnel.





Testing of HOVs at D. C. Cook to demonstrate their
capability to function under design basis conditions was
still under evaluation by the licensee. In the licensee's
February 28, 1991 submittal to the NRC, the licensee stated
that testing would be performed using diagnostic equipment
at no-pressure or no-flow conditions and that testing at
design basis differential pressure and/or flow would be
performed where practical.

The NRC inspectors discussed the licensee's intent to test
where practical. The guidance provided in GL 89-10 states
that testing should be performed where practicable. Based
on the discussions with the licensee, it was noted that it
was the licensee's intent to test HOVs under design basis
flow and differential pressure where practicable. The
licensee committed to test HOVs under design basis flow and
pressure conditions where practicable and drafted
corrections to their program during the inspection. The
liceqsee also stated that if it was impracticable to perform
design basis testing, justifications and alternatives would
be prepared and retained as part of the GL 89-10 program.
This was considered acceptable.

A review of the numbers of HOVs that could be tested under
design basis conditions was not completed and was ongoing at
the time of the inspection. The NRC inspectors stated that
this item would be reviewed further during a future
inspection.

Periodic Verification of HOV Ca abilit
The NRC inspectors found that the licensee had no separately
identified plan for the periodic verification of HOY switch
settings. After initial testing in accordance with GL 89-10
is completed, the licensee planned to perform subsequent
diagnostic testing at the same time as scheduled maintenance
by testing after all maintenance.

This schedule called for maintenance and diagnostic testing
of all MOVs in high temperature areas at every refueling
outage, along with I/3 of the remaining GL 89-10 program
valves. This placed all valves in the program on a testing
frequency of at least one test every 4 1/2 years. The NRC

inspectors indicated that the schedule was compatible with
the guidance of GL 89-10. Extension of the interval between
maintenance was found to be anticipated in the licensee's
program but justification for such an extension could not be
based on the results of maintenance findings alone. Unless
the HOY diagnostic testing results also justified the
extension of the interval, no change could be made.



The inspectors concluded that the absence of a separate
schedule for periodic verification is not a problem so long
as the performance of testing is mandated after maintenance
and the maintenance interval cannot be changed unless
justified by testing results. However, the sole use of
diagnostic equipment for periodic verification would be
reviewed during a future

inspection.'he

NRC inspectors reviewed the licensee's position on the
post maintenance testing of valves. In the area of valve
stem packing adjustment, the licensee's practice was to
perform post-maintenance testing only in the case of a
change in stem nut torque. The philosophy supporting this
position was that "corrections" made to packing nut torque
brought it back to the original torque. They were,
therefore, not adjustments. They were, instead, restoration
of the original conditions. The restoration of original
torque was assumed to compensate for packing compaction
without influencing any other factors, such as stem
friction. The process was assumed to be equivalent to live
loading of packing. Live loading is currently a popular
form of maintaining the load on stem packing by applying the
load to the packing through compressed Belleville springs.
As the packing changes shape during use, the compressed
springs expand to follow the packing to retain nearly
original load for a significant period. This avoids the
need for frequent adjustment and subsequent post-maintenance
testing.

The basis for the correlation described above was
engineering judgement. The licensee was reminded that valve
packing adjustment is specifically identified as one of the
forms of maintenance for which post maintenance testing is
recommended in GL 89-10. Although the assumption that
returning the stem nut torque to its original value may have
merit, there are other factors involved in the operation
which were not taken into consideration. The principal
difference between this method and live loading is the
increments in which the corrections are made. The
significance of this difference is a moot point. The
validity of the assumption that live loading does not change
stem friction is also subject to question. Justification
for the use of live loading is currently under consideration
by NRR.

After discussing these matters with the inspectors, the
licensee committed to accumulate test data on this subject
during future training and testing. The accumulation of
data will continue until the licensee is convinced that
objective evidence supports deletion of post-maintenance
testing after adjusting packing nut'orque to its original
value.
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NOV Failures Corrective Actions and Trendin

The NRC inspectors reviewed six completed Condition Reports
which were generated in 1989. In each case, the Condition
Report (which had, a unique number) was also identified as a
Problem Report (which had another unique number). The
progress of this investigation of the Problem Report
established root cause and corrective actions. The plant
equipment history and NPRDS (in one case) were reviewed by
the licensee for possible generic implications and
appropriate corrective action was established. The licensee
traced root causes to equipment, and to personnel. The
Condition Report/Problem Report form was designed to include
all of the essential elements for response to an unusual
condition, even to the extent of identifying trending and
tracking data, commitments resulting from response to the
condition, and other documents which were to be completed in
order to close out the report. The form contributed to the
.proper response to the problem by making the omission of any
facet needed for proper resolution readily apparent.

The Consolidated Trend Program (KTP) Trend Report was issued
every six months. This document was reviewed by the NRC

inspectors and found to provide the analysis of problems in
a manner which would readily identify to management what
progress was being made in reducing maintenance problems and
where to best allocate resources to deal with more
significant problems.

In order to further improve the trending program, the
licensee was developing a new one based on the guidance of
INPO in the areas of NPRDS, CFAR, PH Program Enhancement and
Nuclear Network System. The NRC inspectors reviewed a draft
of the procedures and found it adhered to the guidance of GL
89-10 in the area of failure trending.

Schedule

The NRC inspectors reviewed the licensee's program to
determine the schedule for implementation of the GL 89-10
program. The licensee committed to complete the design
basis reviews, .thrust calculations, verifications, and
testing in accordance with the following schedule:

(a) Design basis reviews and diagnostic stroke testing
will be completed in three refueling outages (RFO) or
five years, whichever is later, for all HOVs in the GL
89-10 program.

(b) Design basis pressure and/or flow testing will be
completed in three RFOs or five years, whichever is
later, for I) HOVs that are critical to safety, 2)





HOVs which have demonstrated maintenance or
operational problems, 3) HOVs in safety-related
systems subject to high dp, and 4) environmentally
qualified HOVs.

(c) Representative design basis pressure and/or flow
testing would be completed by about mid-1996 for HOVs
in safety-related systems not included in the
categories listed above and Balance of Plant (BOP)
HOVs important to safety.

The licensee indicated that design basis reviews and thrust
calculations have been completed for 96 of 251 valves.
Static diagnostic testing has been completed for 86 valves.
Two dp and flow tests have been completed.

The licensee has categorized the valves in the GL 89-10
program as Category 1, 2, 3, or 4. The Category 4 valves
were .defined as those valves in safety-related systems, but
not included in the grouping of valves described in Item (b)
above. The schedule for completing the representative
design basis pressure and/or flow testing for the priority 4
valves was longer than that recommended in the generic
letter. In GL 89-10, the staff requested that licensees
complete all design basis reviews, analyses, verification
tests, and inspections that were initiated to satisfy the GL
recommended actions by June 28, 1994, or 3 RFOs after
December 28, 1989, whichever is later.

There were 98 priority 4 valves at D. C. Cook, all of which
will be static tested using diagnostic equipment (except for
butterfly valves) within the schedule guidance of GL 89-10.
Additionally, the licensee drafted a change to their program
to indicate their goal and current schedule to complete all
design-basis pressure and flow testing within the schedule
of GL 89-10. This was considered to be acceptable.

Associated Pro rammatic Reviews

The NRC inspectors reviewed other licensee programs associated
with HOVs.

Overall Administration of HOV Activities

The NRC inspectors reviewed the overall administration of
HOV activities at" D. C. Cook. An MOV Coordinator was.
assigned at the site to direct HOV activities. Corporate
personnel were also assigned responsibilities for performing
design work related to HOVs. The licensee also created an
HOV Task Force which meets about once a month to discuss HOV

issues. No concerns were noted in this area.
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(2) MOV Set oint Control

The licensee established a database file titled "Hotor-
Operated Valve Data With Current Settings" to record and
control HOV Data. Data. recorded included torque switch
settings, thrust values, and other valve information. The
revision of the setpoint document used by the licensee at
the time of the inspection was not updated because the
reviews and testing of MOVs in the GL 89-10 program had not
been completed. Since the setpoint document did not yet
have all the settings for HOVs in the GL 89-10 program, the
MOV coordinator was maintaining the controlled setpoints.

The controlled setpoint document was considered by the
licensee as a living document but would eventually be
completely updated and controlled in accordance with
existing plant procedures. No problems were noted with the
licensee's method for control of setpoints..

(3) Inservice Testin IST

The NRC inspectors reviewed the implementation of the
licensee's IST program for MOVs. The licensee's IST program
was written to conform with the requirements of the ASHE
Soiler and Pressure Vessel Code, Section XI, 1983 Edition
through Summer I983 Addenda. The NRC inspectors reviewed
administrative procedures, trending, and scheduling, and
discussed the IST program with licensee personnel to evala-
ate the effectiveness of the implementation of IST of MOVs.

(a) Limitin Values of Full Stroke Time

The Code requires that licensees specify the limiting
value of full stroke time for each power operated
valve. Position 5 of GL 89-04, "Guidance on
Developing Acceptable IST Programs," discussed this
issue. The NRC inspectors verified that the licensee
established limiting values of stroke times for HOVs
in the IST program. The licensee established the
limiting value based on a percentage increase above an
established reference value. The reference value was
determined by averaging the actual stroke times seen
during testing for a HOV. The average stroke time is
then considered the reference value. Additionally, the
.licensee reviewed the design bases and Technical

- Specifications to ensure that the limiting values (the
reference value plus the percentage increase) were
within the values specified in those documents. This
was considered acceptable.
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The NRC inspectors discussed the trending of MOV

stroke times and the process by which surveillance,
data was maintained and trended. Completed IST
surveillances were routed to the IST coordinator for
review. The licensee used the alert ranges specified
by the code to take corrective actions,-and therefore,
there was no increased frequency testing. When HOV

stroke times were found to fall outside the required
action range, the valves were declared inoperable
immediately and corrective action taken.

The IST coordinator reviewed stroke times at the rate
of once each fuel cycle to evaluate any trends in
performance. It appeared that the system was
effective. The NRC inspectors also reviewed valve
stroke times data and the records of completed
surveillances. No problems were noted.

(4) Maintenance

The Preventive Maintenance (PM) at D. C. Cook was performed
in accordance with the requirements of the PH and
Environmental gualification Program. Tracking of
maintenance work was done through the Artemis computer
system (Artemis is a system name; it is not an acronym).
The PH period and tasks to be performed for Technical
Specification HOVs and environmentally qualified HOVs were
determined and/or changed in accordance with the
requirements of the PH program.

Corrective maintenance was performed by the PH group, All
corrective maintenance activity was administratively coupled
to NPRDS, CFAR, KTP, Facility Data Base, and the Maintenance
Job Order History Data Base (Plant Artemis). Corrective Job
Order Trend Reports were generated at six month intervals to
identify components which had corrective maintenance more
frequently than the established frequencies.

Components which required maintenance in excess of predicted
frequencies were identified for further review and analysis.
Components which required excessive maintenance without due
cause were identified for corrective action beyond the
normally required refurbishment.

Detailed requirements for PH of components and the
maintenance period for these components were listed on
separate, uniquely identified task sheets. A controlled set
of the task sheets and any required data sheets were
maintained by the Maintenance Engineers.





PH schedules of Safety-Related HOVs were maintained on the
Nuclear Test Schedules (NTS) program on the mainframe
located at corporate headquarters in Columbus, Ohio.

Task Sheet 12 of HHI 5030 identified HOVs which were to be
worked at each RFO. These included 100% of all HOVs in high
heat areas and I/3 of all safety-related valves. The
specific safety-related valves to be included at each outage
were identified by the HOV Coordinator. As a result of this
schedule, each safety-related HOV in a high heat area would
be inspected every RFO and each safety-related HOV not in a

high heat area would be inspected every 3 RFOs. This
schedule was to be maintained until experience justified
changing it.
The licensee indicated that the results of PH and periodic
testing will be interpreted to provide a basis for future
changes in the frequency of PH and testing. At the time of
the inspection, there were no plans for separation of
periodic testing from PH. The licensee indicated that the
inspection period would not be extended unless both PH and
testing warrant the extension.

The NRC inspectors reviewed a draft of "Living Program
Guidelines for the Preventive Maintenance Program." The
licensee indicated that it was based on EPRI and INPO
guidance. The guidelines appeared to be aimed at
integration of numerous separate activities and coordinating
them through use of modern concepts and computerization.
Among the benefits sought through use of the system was an
integration of effort which would avoid conflicts between
jobs and consider all the consequences of performing a job
at a given time, The inspectors considered that the
approach offered considerable promise.

~Trainin

The inspectors reviewed the training provided by the
licensee to personnel performing work associated with the
implementation of the D. C. Cook HOV Program. Basic
information concerning fundamentals was provided through
general training of all new shop personnel. This included
approximately eight hours of training on gate, globe, and
butterfly valves, as well as 2-4 hours on each of several
plant systems. Education in plant systems was described as
continual, with training in various systems provided
periodically throughout employment. As the personnel became
more specialized, they were given two days on safety,
12 days on electrical "academics," one day on electrical
test equipment and one week on basic diagnostic systems at
Cook. The diagnostic course is taught by a contractor at
D. C. Cook. The licensee also planned to have the
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contractor present a three day course on advanced
diagnostics (particularly signature analysis). HOV

personnel are given two weeks of valve actuator maintenance
training by a contractor. The text and examinations used
for this course were reviewed by the inspectors and were
considered to be appropriate for the purpose intended. The
time allocated for the course was adequate for assimilation
of this information. The examinations covered the subject
adequately and were sufficiently challenging to assume that
a passing grade was indicative of an informed individual.
Records of training attendance and examination grades were
kept by the Training Department in both hard copy and on
computer files. After successful completion of the
classroom work, the student was eligible for on-the-job
training (OJT). A series of prescribed tasks pertinent to
maintenance or plant HOVs were kept in the Electrical
Haintenance Shop files. When the student completed the
required OJT, and the responsible instructor, supervisor, or
"A" technician qualified in this area agreed that the
student was competent in this area, he signed the
candidate's OJT "card" for this area. The hardcopy of the
card was kept in the Electrical Haintenance Shop and the
data was also entered into the Training Department computer
as OJT was completed. Access to the OJT computer HATRIX was
not limited but access to the electrical shop files and the
Training Department computer data input was controlled. - The
licensee had an established training department which
administered the training of personnel by both licensee and
contractors. The training programs and onsite

training'acilitieswere reviewed by the inspectors. Training
facilities provided by contractors were described by the
licensee, including number and types of operable HOVs.
Obviously, the licensee recognized the importance of
training and resultant training programs reflected this
attitude.

Follow-u and Trendin of HOV Haintenance and Problems

The NRC inspectors found that licensee procedures in effect
at the time of the inspection required that all corrective
maintenance performed on HOVs be documented on a Condition
Report. Where the maintenance was of a corrective nature,
the Condition Report was also classified as a Problem
Report. The Problem Report form identifies most of the
subsequent responses generally considered to be appropriate

'orminimizing future recurrences of the problem including
trending of maintenance. However, the licensee had not yet
included all of the data recommended to be trended by GL 89-
10. Included in this were such items as as-found
conditions, work performed, problems encountered, and
lessons learned. The licensee committed to collect and
incorporate the results from these additional items into the
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trending portion of the current Outage Summary report. The
NRC inspectors agreed that the response was appropriate and
in accordance with the licensee's program.

(7) Industr Ex erience and Vendor Information

The NRC inspectors reviewed the licensee's procedure for
control of vendor documents and confirmed the effectiveness
of, the system by searching for known vendor information
releases distributed to industry. The licensee's procedure
for controlling vendor documents used INPO and ANSI
documents on this subject for guidance. The procedure
details the receipt, identification, review by cognizant
personnel, determination of appropriate response,
dissemination of information, recording, filing, and
controls to ensure that vendor manuals were current. The
procedure appeared to be thorough and- explicit.

In order to determine how well the requirements of the
procedure had been implemented, the NRC inspectors
identified eight important maintenance updates and Part 21
notices generated by Limitorque. The search was conducted
at a computer terminal. It resulted in the location of all
the target documents -among a field of 74 documents from,
Limitorque. The NRC inspectors concluded that the
licensee's control of vendor documents was well defined,
well executed and was considered a definite strength.

(8)

(9)

MOV Modifications and Desi n Chan es

The NRC inspectors reviewed licensee procedures for
performing plant modifications and reviewed modifications of
MOVs to determine the effectiveness of implementation of .the
modification process. The modification reviewed was Request
For Change (RFC) Number DC-12-2934. This RFC was originated
to remove the open torque switches and the associated bypass
limit switches from the'pen circuits for MOVs.

The modification reviewed was performed in accordance with
established procedures. Reviews were conducted to ensure
that an unreviewed safety question did not exist, drawings
were updated, and post maintenance testing was specified.
No problems were noted =in this area.

Procurement

To expedite repairs of MOVs, the licensee maintained a stock
'of various critical and non-critical MOV parts. If it was
necessary to procure parts that the licensee did not have on
hand, a determination of whether a par t was critical or non-
critical was made. The licensee used "The Critical
Co'mponent List For Limitorque Parts," which was published by
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Limitorque. Purchases of critical parts were made by the
licensee from vendors that were deemed acceptable by the
licensee. The guality Assurance Department maintains the
qualified Vendor List. The licensee maintains a procedure
to perform commercial grade dedication if it is deemed
necessary. Based on the review, it appears that the
licensee was following their guidelines and no problems were
noted.

(10) ~Di ti
The licensee's GL 89-10 program stated that all HOVs within
the scope of the program would be baseline tested using HOV

diagnostic equipment to determine the thrust output and to
confirm the proper setting of the torque and limit switches.

The diagnostic system used by the licensee was the OATIS
Data Acquisition System. OATIS is an acronym for Operations
Analysis and Testing Interpretive System. The OATIS system
used a linear variable differential transformer (LVDT) to
measure the motor operator spring pack compression.

To correlate the compression of the spring pack with the
resulting thrust, a calibrated load cell was secured to the
operator above the stem. As the stem rose on the open
stroke, it placed a compressive load on the load cell. The
signal from the LYDT was correlated with the force indicated
by the load cell to permit a direct indication of thrust
from spring pack compression.

Other devices were utilized to detect torque switch and
limit switch actuation, stroke time, and operator motor
current. The OATIS computer controlled data acquisition for
open, close and calibration valve strokes, stored necessary
data and performed- calculations and correlations required to
demonstrate HOV operating characteristics.

The licensee used the system error figures provided by the
diagnostic equipment manufacturer to establish the target
thrust valves necessary to set the torque switch.

The OATIS diagnostic equipment was scheduled to be tested in
a program sponsored by the HOV Users Group (HUG) at INEL to

'valuate the overall system 'error by actual test. The
testing should either prove or refute the published
diagnostic equipment accuracy.

The licensee's use of the OATIS equipment was a significant
portion of its GL 89-10 program. The potential problem with
equipment accuracy could affect the adequacy of the
licensee's GL 89-10 program. The further review of the
OATIS equipment accuracy and the results from the testing
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which will be provided to NRC by the licensee by
June 30, 1991, will be considered an unresolved item (50-
315/91009-'01; 50-316/91009-01).

(11) Control of 0 en Haintenance Items

The NRC inspe'ctors reviewed the licensee's methods for
controlling open maintenance items. The principal tool for
recording and disseminating the work in progress was the
Artemis computer program. Artemis was the program on which
the maintenance schedule was kept.

Each job order was provided a priority before being entered
into the system. A print-out from the system was issued
daily to the maintenance scheduler; This printout provided
a notice of the following conditions:

o New job orders.
o . Job orders within 7 days of due date.
o Jobs in the system between 6 months and 12 weeks.
o Jobs in the system over 12 months.

The scheduler was required to confirm that the jobs were
worked on a schedule commensurate with their priority and to
resolve issues with appropriate management personnel in the
event of conflicts or failure to'meet scheduled dates.

The equipment in the plant was segregated into Functional
Equipment Groups (FEG) in order to optimize scheduling with
respect to system down-time. When it was necessary to
isolate a system for maintenance on one piece of equipment,
the list of remaining open items was searched to determineif any other equipment in the system required maintenance.
If possible, the additional work was done simultaneously to
avoid the need to shut down the system again at a future
date.

The NRC inspectors concluded that the licensee system for
control of open maintenance items was in accordance with the
guidance of GL 89-10.

Licensee Documents Reviewed

"Condition Reports and Plant Reporting," PHI-7030, Rev. 16, dated
January 18, 1991.

"Job Orders," PHI-2290, Rev. 9, dated December 17, 1990.

"Plant Hanager and Department Head Instructions, Procedures and
Associated Indexes," PHI-2010, Rev. 21, dated Harch 15, 1991.

"Preventive Haintenance," PHI-5030, Rev. 6, dated August 11, 1988.
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o "Maintenance Procedure for Rotor and Torque Type Limit Switches on
Limitorque Motor Operated Valves,"12 HHP 5021.001.0037, Rev. 4,
dated January 7, 1988.

o "Preventive Maintenance and.Environmental qua'lification Programs,"
MHI-5030, Rev. 12, dated November 15, 1990.

o "Motor Operated Valve Diagnostic Testing," HHI-2293,
Attachment ¹71, Rev. 1.

o "ISI Valve Data Recording and Corrective Action for Power Operated
Valves," 12 THP 5070 ISI.014, Rev. 2.

o "West Essential Service Water System Test," 1-OWP 4030, STP.022W,
Rev. 2.

o "Preventive Maintenance Requirements for Limitorque Motor Operated
Valves," Procedure **12 HHP 5030.012.001, Rev. 0, dated
October 15, 1990.

o "Corrected Job Order Trend Evaluation Program," draft dated
September 13, 1991.

0

"Preventive Maintenance Requirements for Motor Operated Valves,"
Rev. 0, dated October 15, 1990.

"HOV 1992 Outage Scope," AEPSC Letter,'ort/Hylock dated
February 16, 1991.

o "Control of Vendor Documents", 12 PHP 2030 VICS.0001, Rev. 2,
dated April 28, 1988.

o Completed Problem Reports'ealing with failed HOV's.

89 601 ) 89 379 ) 89 284 ) 89 272 ) 89 093 ) 89 081 ) 89 050

"Design Change Overviews; " Design Change Administrative Manual,
Policy 4.02, Rev. 3.

"Request for Change," PMP 5040 HOD.004 Revision 3.

"Request for Change," No. DC-12-2934.

0 "Consolidated Trend Program Problem Reporting System, 1990 First
Half Trend Analysis Reporting," dated November 7, 1990.

"Testing of Limitorque Motor Operators with OATIS Data Acquisition
System," **12 HHP 5030.012.002, Rev. 0, dated December 28, 1990.
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Conclusions

The licensee is actively pursing the development of its program in
response to GL 89-10. Some areas of the licensee's program are nearing
completion but others require further significant effort. At this time,
the inspectors were unable to complete the program'eview for GL 89-10.
As discussed in the report, concerns regarding the licensee's program
must be resolved to find the program acceptable. The results of the
inspections were discussed with cognizant NRC Headquarters personnel.
Based on the discussions, it was concluded that licensee commitments
identified in this report with respect to undervoltage calculation
reviews and other areas, if properly addressed, would result in an
acceptable program to address GL 89-10. Future inspection will be
performed to determine the acceptability of the licensee's program and
to evaluate the licensee's implementation of the GL 89-10 program.

Unresolved Items

Unresolved items .are matters about which more information is required in
order to ascertain whether they are acceptable items, items of
noncompliance, or deviations. An unresolved item disclosed during the
inspection is discussed in Paragraph 2.c.(10) of this report.

Exit Heetin

The inspectors met with licensee representatives denoted in Paragon aph 1

at the conclusion of the inspection on,March 28, 1991. The inspectors
summarized the purpose and scope of the inspection and the findings.
The inspectors also discussed the likely informational content of the
inspection report with regard to documents or processes reviewed by the
inspectors during the inspection. The licensee did not identify any
such documents or processes as proprietary. 1
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