


The commitment to the training program for MOVe was evident,

The l\icensee demonstrated a weakness in the following area:

' The interface between Commonwealth Edison Company staff and
their contractors needs to be better defined to prevent
errors when calculating MOV switch settings.
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taken by the licensee were completed except for a rebaseline
of the Updated Final Safety Analysis Rcport (UFSAR), which
is scheduled for completion by March 1992. The licensee wae
pioqr;usinq towards completing the rebase’ine. This item is
closed.,

3. Licensee Event Report (LER) heview (92700)

{Closed) LER 254/90021-LL: Residual Heat Removal (RHR)
Valve 1001-50 Failed to Open Due to Thermal Binding.

Through discussions with licensee personnel and reviev of
records, the NRC inspectors reviewed the event report and
determined that reportability requirements were fulfilled,
that immediate corrective action was accomplished, and that
corrective action to prevent recur . ence had been or would he
accomplished. However, one problem was noted and is
discussed in Paragraph 4.c,(1) of this report.

, 4. Inspection of the Program Developed in Response to Generig
| letter £9-10

a.  Background

On June 28, 1989, the NRC jesued Generic letter (GL)
89~10, "Safety-Related Motor-Opecrated Valve Testing and
Surveillance", which regquested addressees to establish
a program to ensure that switch settings for Safety=~
Related Motor-Operated Valves (MOVe) and certain other
MOVs in safety-related systems are selected, set and
maintained properly.

The NRC inspectors followed Temporary Instruction (7T1)
2515/109 (January 14, 1991), "Inspection Requirements
for Generic lLetter 89-10, Slf!tx'kcle‘QG Motor-Operated
Veolve Testing and Surveillance," in performing this
inspection. The inspection focused on Part 1 ¢. the TI
which inveolves a review of the prcgram being
established by the licensee in response to GL 89=10,
The licensee had not progressed sufficiently to perforn
Part 2 of the TI which involves a review of program
implementation,

b.  Generic Lletter 89-10 Program Review

The NRC inspectors reviewed the licensee commitments to
the GL. The licensee submitted their response to the
GL to the NRC by letter dated September 28, 1990, and
| committed to meet the intent of GL 89~10, In addition,
| the licensee responded to Supplement 3 of GL 39-10 by
letters dated December 12, 1990, March 11, 1991, and
September 5, 1991.

|
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Quad Cities implemented the CECo corporate level GL 84«
10 program. Certain aspects of the Quad Cities program
were not addressed during this inspection where the
issues were being addressed at the corporate level,
Corrections to the corporate program document will be
reflected in the implementation of the GL 89-10 progran
at Quad Cities. Items noted during this inspection are
detailed below.

(1) Bcope of the CGeneric Letter Progranm

The NRC inspectors reviewed and discussed with the
licensee the scope of the licensee's GL 89-10
program. There were 196 MOVs in the GL 89«10
program at the Quad Cities Station. The NRC
inspecvtors reviewed system drawings of the High
Pressure Coolant Injection (HPCI) System and the
Reactor Core Isolation Cooling (RCIC) System as a
sample check for the completeness of the scope of
the licensee's GL 89=10 program.

Based on the review and the discussions, the NRC
inspectors determined that the sco;e of the
licensee's program was consistent with the
guidance of CL 89-10.

(2) Design Basis Reviews

The NRC insp “ors discussed design basis reviews
with license« personnel and reviewed procedures
controlling the performance of design basis
reviews for the MOVs in the GL §9~10 program, 7T e
results of the arear reviewed by the NRC
inspectors are discussed below.

(a) PRifferential Pressure Reguiivements

The licensee used several sources to support
the design basis reviews. Documents used to
determine the maximum expected dp and flow
conditions for MOVs in the GL 89~10 program
included the UFSAR, Technical Specifications,
system descriptions, normal and abnormal
operating procedures, valve and operator
vendor documents; and other associated
documents. The design basis review wvas
performed at the corporate level and the
resuits were used to develop thrust
regquirements for all MOVs,

The licensee did not review the Emergency
Operating Procedures (FOPs) as part of the

3
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(b)

design basis review. However, as a result of
findings from an inspe..ion at the Dresden
Station, the licensee performed a review to
determine if the MOV design bagis documents
generated as part of the¢ GL 89-10 progran
envelope the EOP scenarios. ‘he result of
the review was that the EOP scenarios vere
enveloped by the MOV design basis documents.

The licensee evaluated valve mispositioning
events in their design basis reviews,
However, if it was determined that the MOV
would not bLe able to accommodate the dp and
flcw resulting from a valve mispositioning
event, then the licensee's GL 89~10 program
would allow the mispositioning iscenario to be
discarded for less demanding scenarios. The
NRC inspectors discussed this issue with the
licensee and it was noted that no worst-case
dp resulting from mispositioning was
discarded for a less demanding dp for MOVs at
Quad 7 .ties.

The NRC inspectors evaluated the licensee's
methodology for determining the capability of
MOVs to aclileve the reguired thrust under
degraded veoltage conditiong. The inspectors
revicwed the licensee's procedure for
establiehing degraded voltage conditions,
"Procedure for Performance of Project Task ¢,
MOV Terminal Voltage Calculations." Deg:raded
voltage conditions at the MOV were ccnsidere?
as part of the design basis review and the
results were used as an input to the
licensee's thrust calculations. Expected
accident ambient temperatures tor cablor
inside and outside contairment were evaluated
and accounted for in the calcu)ationg, The
inspectors noted that the licensee did not
evaluate the affects of high ambiant
temperatures on the performance of MOV
motors, The licensee indicated that
Limitorque is currentliy performing testing
and analysis to address this issue. The
licensee commitved to incorporate the
information resulting from the testing on the
affects of high ambient tenperatures on MOV
motors into the GL §9-10 program when testing
data is made available.

T ey v —— T NIy T S—— B .- T S e B S VI A S vy guam——

PO ————



(€)

The NRC inspectors noted that the licensec
did not use the degraded voltage relay
setpoint to determine worst case bus
voltages., Instead, the “expected" low grid
veltage values for each bus based on
operational history were used. The licensee
did not have cperational contrels in place to
ensure that the grid voltage 4id not drop
below the exrected low value without manual
initiation of the emergency diesel
generators, The inspectors ‘nformed the
licensee that the use of expected low values
in lieu of the degraded voltage relay
setpoint was not acceptable. The use of
these values al)lowed for a range of grid
voltages which may not permit some MOVs to
develop adequate torque required to operate
the valve. This finding is consistent with
the findings of an Electrical Distribution
System Punctional Inspection (ED8FI1) which
was recently conducted at Quad Cities, The
licensee has performed a preliminary review
v . all MOVe in its GL 89-10 testing progranm
to ensure that no immediate operability
problem exists. The licensee will perform a
more extensive review of tinis issue in
response to the EDSFI. The inspectors
informed the licensee that it would be
expected that the corrective acticns will
apply to all CECo *nclear facilities,

The NRC .inspectors also noted that the
iicensee's procedures perrmitted use of stall
torque surrent in liev of locked rotoer
current in its degraded voltage calculations,
The inspectors informed the licensee that the
GL recommended using locked rotor current:
however, the use cof stall torque current nay
be acceptabley if it is supported with
adequate tes+ data end analysis. The
licensee indycated “hat none of the degraded
voltage calculationy at the Quad Cities
Station used stall torgque current rather than
locked rotor current.

Completed Denign Basis Review

The NRC inspectors reviewed a sample of
completed design basis review packages for a
sample of MOVs in the HPCI and RCIC systems,
The inspectors also discussed the methodology
of the deign basis review performed by the
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(4)

(5)

discrepancy between the stem factor recorded for
useé in the calculations and the actual value used
in calculations. The error was due to the lack of
more rigorous procedural guidance for calculating
thrust windows. When the required thrusts (for
open and close) and thrust window were calculated,
a dete. mination was made to ensure that the
desired thrust window was adequate. Where the
modifications were necessary to achieve the
desired thrust window, discussions between CECo
corporate onqlnoorin? personnel and the contractor
performing the calculations was necessary. This
interface activity was not well defined and
resulted in the incorrect stem factor previously
mentioned., This was considered a weakness. The
licensee was planning to develop a design guide or
another type of procedural guidance to define the
interface activities for calculating MOV thrust
windows.

Wmmuuum.mum

The NRC inspectors reviewed the licensee's pro ran
and discussed, with plant and corporate persorel,
the licensee's method of demonstrating the
capability of MOVs within the generic letter
program with plant and corporate personnel.

The licensee indicated that testing of MOVs would
not be performed where a dp of less than 80% of
the design basis dp was attainable because of the
limited value of the information obtained. The
NRC inspectors informed the licensee that 'his
position was not consistent with the "two stage
approach," defined in the GL, and was not
acceptable.

The licensee was planning to submit their
guidelines for dp testing of MOVs to the YRC for
review. This is considered an unresolved iten
pending further review of this issue by NRER (50-
254/91022-01(DR8) ;1 50-265/91018~01(DRS) ).

Periecdic Verification of MOV Capability

The licensee's plan for ensuring that adeguate MOV
switch settings were established and maintained
throughout the life of the plant includes static
diagnostic testing of MOVs on an interval that
will be det¢:mined once the initial stages of the
GL 89-10 program are completed. The period
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recommended by GL 89-10 is every third refueling
outage. The NRC inspectors cautioned the licensee
that static testing was not currently an
acceptable method to periodically ensure the
operability of MOVs. Uncertainties in the
relationsh'p between the performance of MOVs under
static and design basis dp and flow conditions has
not been established. The licensee plans to
repeat dp testing if the MOV is replaced, modified
or overhauled to the extent that the previous dp
test results would not be representative. Dp
testing would also be performed for any MOV that
was not previously dp tested with diagnostic
equipment.,

MOV Failures, Corrective Actions and Trending

In recommended action "h" of the generic lett.r,
the NRC renquested that licensees analyze or
justify each MOV failure and corrective action.
The documentation should include the resulte and
history of each as~found deteriorated condition,
malfunction, test, inspection, analysis, repair,
or alteration., All documentation should be
retained and reported in accordance with plant
reguirements. It was also sucrgested that the
material be periodically examined (every 2 years
or after each refueling outage) as part of the
monitoring and feedback effort to establish trends
of MOV operability. TifAse trends could provide
the basis for a licensdf: revision of the freguency
to periodically verify Jhdequate MOV capability.
The generic letter ind cated that a well-
structured and compens 't oriented system would be
necessary to track, «/gture, and share equipmnent
history data.

The NRC review found tfat the licensee had
evaluated MOV failures®for the rcot cause and
maintained adequate MCV histories. The trendina
data described in the licsnsee's GL 89-10 proyranm
was recorded and available for retrieval whun
necessary. CECo corporate engineering was also
developing additional guideiines for tracking and
trending of MOV related information.

DP testing had not yet begun at Quad Cities.
Guidelines for analysis of dp testing data were
being developed. The schedule for completion was
prior to the start of dp testing.



(7)

gchedule

In GL 89~10, the NRC requested that licensees
complete all . «ign basis reviews, analyses,
verifications, tests, and inspections that were
initiated in order to satisfy the recommended
actions by June 28, 1994, or three refueling
outages after December 28, 1989, whichever was
later.

The licensee comuitted to implementation of all cL
89-10 actions by the end of the fifth refueling
outage beginning with the Bgrinq 1991 outages.
This scheduled appeared to be adeguate based on
what was thought to be an aggressive dp and flow
testing program by CECo. However, as noted in
Paragraph 3.b,(4), dp and flow testing is not
planned for MOVe where at leamt )% of design
basis dp and flow can not be achieved. Therefore,
the licensee's dp and flow testing program may not
be as aggressive as was originally thought by the
NRC, The licensee's implementation schedule for
GL 89-10 will be reviewed by NRR to determine if
it is acceptable based on this new information.

Associated Programmatic Reviews

The NRC inspectors reviewed other licensee prograns
associated with MOVs.

(1)

I e et e o

DResign Control for Thermal Overload Protection

The NRC inspectors reviewed Bechtel procedure
20897-004-EP=-003, "Procedure for Performance of
Project Task 4, MOV Thermal Overload Review."
procedure provided for consideration of thermal
overload (TOL) actuation time under circumstances
in which: (1) the motor draws locked rotor
current; (2) the motor draws twice the running
torque current; and (3) the motor draws full load
current. The procedure resembles lEEE standard
741-1990 in its approach and appeared to be
acceptable.

The

The NRC inspectors raviewed LER 90-021 (RHR Valve

1001-%0 Failed
The inspectors
50 tripped and
combination of
hydraulic lock

to Open Due to Thermal Binding).
noted that the TOLs on MOV 1-1001~
the MOV failed to open due to a
thermal binding of the valve and
of the actuator spring-pack.

During the event, plant personnel repeatedly reset
the motor control center (MCC) breaker and tried

9
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to reposition the valve. The motor was
subsequently damaged beyond repair due to
overheating. The inspectors cautioned the
licensee that TOL heaters cooldown much faster
than the MOV motor windings and that the TOLe
would not protect the MOV motors if they were
tepeatedly challenged in a short time frame,
Furthermore, The inspectors recommended including
MOV TOL characteristice into operator training
classes to preclude the overheating of MOV motors
in the future, The licensee indicated that it was
quantityin? acceptable TOL trip waiting periods
and would incorporate this information into its
training program

The repeated resetting of the TOLs was a violation
of 10 CFR 50, Appendix B, Criterion Vv,
"Instruction, Procedures, and Drawings," which
states “"Activities affecting quality shall be
prescribed by documented instructions, procedures,
or drawinge, of a type appropriate to the
circumstances and shall be accomplished in
accordance with these instructions." Quad Cities
plant procedure QAP 300~2, "Conduct of Shift
vperations," Section C.25 requires that certain
steps be taken to determine operability. The
steps in the  rocedure only allowed for two
attempts to operate the MOV, If more than two
attempts could not be performed without damaging
the equipment, the equipment was to be declared
inoperable.

Contrary to the above, the licensee did not follow
the above procedure and reset the MCC breaker,
which tripped due to TOL tripping at least four
times during the course of the event. The MCC
breaker associated with the MOV was reset three
additional times without assessing the possibility
of damage to the equipment. This violation is not
being cited because the criteria specified in
Section V.G of the NRC Enforcement Policy were
satisfied (Non-Cited Violation (NCV) 50-254/91022~
02).

MCV Setpoint Control

The NRC inspectors reviewed licensee documents
QEMP 600~1 (Electrical Maintenance of Safety
Related and Nonsafety Related Motor Operated
Valves), QCEM 600-8 (Safety Related Mator Operated
Valves Data and Settings), and QAP 400-17
(Equipment Setpoint Change) to evaluate the

10
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licensee's MOV setpoint control program. No work
was permitted to be done on any MOV without a work
request. The licensee requires formal review and
approval of all changes to limit switch settings,
torque switch settings, and thermal overlecads.
The licensee recorded as-found and as-left torgque
switch and limit switch settings. Torgue switch
gsettings were compa.ed tu acceptable limits that
were documented for each MOV. The l.icensee's MOV
setpoint cortrol program appeared to be
acceptnble.

Maintenance

Scheduling of maintenance work at Quad Cities was
done through the Total Job Management (TJM)
computer systam. Proventive Maintenance (FPM)
procedures were established in accordance with
applicable vendor recommendations, equipment
operating history, and industry experience. The
licensee's numinal PM frequency was 36 months,
assuming degradation of the stem factor to a value
not greater than 0.2, or 18 months assuming
degradation of the stem factor to a value not
greater than 0.17. The NRC inspectors noted that
the Limitorque recommended frequency for stem
Lubrication was 16 months, using a stem factor of
0.2. The licensee indicated that it would
consider performing static diagnostic testing to
show that the actual stem factors had not degraded
to values greater than those used over the
specified maintenance periods., The inspectors
informed the licensee that static diagnestic
testing may not be acceptable due to uncertainties
in the relationship between the performance of
MOVs under static and design basie conditions.

The NRC inspectors reviewed the licensee's
position in the area of valve stem packing
adjustments. The licensee's practice was to
adjust packing nut torque to the prescribed value
then perform a motor current signature test. The
inspectors cautioned the licensee that changing
power reguirements may not adequately be detected
from motor current analysis due to a changing
power facter - large changes in thrust
requirements due to packing adjustments may result
in only small changes in motor current., The
licensee indicated that it planned to perform
extensive diagnostic testing with its VOTES
diagnostic system before and after packing
adjustments, during the next outage, to evaluate
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spring pack displacement as well as thrust
delivered to the valve. This will allow the
guantification of actual valve and stem factors
during testing.

(7)  Walkdown

The NRC inspectors conducted a <alkdown of RHR
valves. The actuators appeared to be in good
condition and no specific problems were found
during the walkdown,

Licensee Dogcuments Reviewed

The followin? documents were reviewed by the inspectors
during this inspection:

Generic Letter 89-10 Pr gram Document, Revision 1,
dated October 15, 1991,

. Generic lLetter 89-10 Program Document~Supplement 2,
Revision 0, dated October 15, 1991.

i Procedure tor Performance of Project Task 2-Design
Basis Activities, 20897-002-MP=01, Revision 2, dated
August 19, 1991.

' Procedure for Performance of Project Task 4-MOV
Terminal Voltzge Calculations, 20897-004<EP=001,
Revision 2, dated March 18, 1991,

4 Procedure for Performance of Project Task 4-MOV Thermal
Overload Review, 20897-004~EP-003, Revision 1, dated
April 5, 1991,

Procedure for Performance of Project Task 5-MOV
Database and MOV Package Development, 20897-005-MP-001,
Revision 0, dated January 24, 1991,

3 Thrust Window Calculation for Motor Operated Valves,
20897-004-M~EP~1, Revision 1, dated January 18, 1991.

. Reactor Core 1solation Cooling MOV Differential
Pressure Calculations, 20897-002~M0O30, Revision 3,
dated November 7, 1991.

Quad 1~MOV Terminal Voltage Calculations, 20897-004-E~
003-1301, Revision 4, dated November 27, 1991.

Quad 2~MOV Terminal Voltage Calculations, 20897-004~E-
00%~2301, Revision 5, dated November 27, 1991.
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