
I U. S. NUCLEAR REGULATORY COMMISSION

REGION V

Docket Nos.: 50-275 and 50-'323

Report Nos.: 50-275/91-39 and 50-323/91-39

License Nos.: DPR-80 and DPR-82

Licensee: Pacific Gas .8 Electric Company
77 Beale Street, Room 1451
San Francisco, California 94106

Facility Name: Diablo Canyon Units 1 and 2

Inspection at: Diablo Canyon Site, San Luis Obispo County, California

Inspection Conducted: October 21, through November 29, 1991

Inspectors: D. Acker, Reactor Inspector, Region V

D. Corporandy, Reactor Inspector, Region V

C. Myers, Resident Inspector, Region V
R.- Cain, MOV Consultant (Contractor, INEL)

Approved -by:
ar U, c 1 g

Engineering Section
le a e 1gne

Ins ection,Summar

Ins ection duri n the e'riod October 21 - November 29 1991 (Re ort Nos.
an I

Areas Ins ected: This inspection reviewed the licensee's Generic Letter
program or safety-related motor operated valves., (SIMS Issue GL 89-10)

Temporary Instruction 2515/109 was used as guidance for the. inspection..

Results:

General Conclusions and S ecific Findin s

In general, the inspection findings indicated the licensee was developing an

aggressive, well-integrated program for assuring MOV reliability. Program
strengths of note were found in the area of program scope and of the
licensee's high impact team (HIT) approach to integrating the multi-
disciplined activities required for the MOV program. Areas of weakness or in
need of further development are noted below:

In design verification calculations, reluctance to include a margin for
effects which were difficult to quantify (e.g. rate-of-loading and
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seismic/dynamic effects) (Refer to Inspection Report subsections 4.3d
and g.)

Lack of conservatism in calculations for degraded voltage (Refer to
subsections 4 ~ 3i and section 5.)

Inconsistency between licensee's GL 89-10 design approach and licensee's
threshold for evaluating MOV operability (Refer to section 6.)

Insufficient justification for -the use of lower valve. stem friction
coefficients (Refer to subsections 4.3b.)

Regardirig test results, lack of timeliness and complexity of operability
evaluations, as well as the lack of generic review and root cause
evaluations (Refer to subsection 4.4. )

Need for further trending program development'(Refer to subsection 4.6.)

Need for further development in the area of periodic verification of MOV

capability (Refer to subsection 4.5.)

Summar of Violations: None

0 en Items= Summar :
*

One item, Unresolved Item No. 50-275, 50-323/91-07-02 was closed. 'ne other
item, Unresolved Item No. 50-275, 50-323/91-07-04 was reviewed but remains
open.

Three new follow-up items were identified:

50-275/91-39-01: Calculations for sizing MOVs and setting of their
switches (pg. 12)

50-275/91-39-02: Periodic verification (pg. 15)

50-275/91-39-03: Trending (pg. 17)
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2. BACKGROUND

Generic Letter (GL) 89-10, "Safety-Related Motor-Operated Valve Testing
and Surveillance," dated June 28, 1989 requested that licensees 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. Supplement 1 to GL

89-10 provided the results of public workshops on the implementation of
the Generic Letter. Supplement 2 to GL 89-10, dated August 3, 1990,
stated that inspections of programs developed in response to GL 89-10
would begin January 1, 1991.

In response to concerns raised by the results of NRC sponsored MOV tests,
Supplement 3 to GL 89-10, dated October 25, 1990, requested all licensees
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to consider this information in the development of priorities for
implementing the Generic Letter program.

GL 89-10 requested that licensees submit a response to the Generic Letter
by December 28, 1989. By letter dated December 27, 1989, the- licensee
committed to implement the.'recommendations of GL 89-10 and stated that a

program de'scription would be available for review by June 28, 1990. In a
letter dated May 30, 1990, the NRC staff acknowledged the licensee's
response and informed the licensee that the information included in their
program description should be as discussed during the GL 89-10 workshops
held in September 1989 (i.e. Supplement 1 to GL 89-10). The NRC letter
of May 30, 1990 also informed the licensee that justification for any
differences between the licensee's program .and the GL recommendations, as
clarified by the workshop comments, should be incorporated into the
licensee's program description.

3. INSPECTION PLAN

The inspection was performed in accordance with Temporary Instruction
(TI) 2515/109, "Inspection Requirements for Generic Letter 89-10,
Safety-Related Motor-Operated Valve Testing and Surveillance," dated
January 14, 1991. The inspection focused on Part',of the Temporary
Instruction (TI), which involves a review of, the program being
established by the licensee in response to GL 89-10. The inspectors did
no't address Part 2'of the TI, which involves a review of program
implementation, except to assist in evaluating the licensee's GL 89-10
program.

The inspectors reviewed the licensee's program commitments as established
in their December 27, 1989 response and the Diablo Canyon Power Plant
(DCPP) Generic Letter 89-10 Program Plan and 'supporting documentation.
In addition, the inspectors discussed program details with'licensee
personnel.

4. . MOV:PROGRAM REVIEW

4.1 ~Sco e

GL 89-10 Recommendations and Licensee Commitments

GL 89-10 recommended that all safety-related MOVs and other MOVs that
are position-changeable in safety-related piping systems be included
within the scope of the licensee's GL 89-10 program. Supplement 1 to the
Generic Letter defined "position-changeable" as any MOV in a
safety-related'iping system that is not blocked from inadvertent
operation from the control room. The licensee response: to GL 89-10
committed to the scope of the program as recommended in GL 89-10.

Observations

The inspectors reviewed the licensee's program plan for determining scope
and noted that the plan required valves wh)ch served a safety function
and those which were "position-changeable" as defined in GL 89-10 to be
included within the scope of their program. The inspectors foun'd that





the HOVs which the licensee had excluded from their program were
appropriately justified.

IIt was noted that the licensee's GL 89-10 scope consisted'of 169 HOVs, 84
in each unit and 1 common to both units. Host of the HOVs had,Limitorque

'perators. However, the GL 89-10 butterfly valves were equipped with
Rotork actuators.

Conclusion

The inspectors determined that the scope of the licensee's program
appeared to be adequately established.

No violations or deviations were identified in this area.

4. 2. Desi n Basis Reviews

GL 89-10 Recommendations and Licensee Commitments

Recommended Action "a" of GL 89-10 requested the, review and documentation
of the design basis for the operation of each HOV to determine'the
maximum differential pressure and flow (and other factors) expected for
both normal operations and abnormal conditions. The licensee committed
to follow the recommendations of GL 89-10.

Observations

In assessing the licensee's design basis review program, the inspectors
examined the licensee's program description entitled "Generic Letter
89-10 Program. plan," evaluated design basis conditions for selected HOVs,
and held discussions with licensee personnel on pertinent topics.

In accordance with their program plan, the inspectors found that the
licensee included the following factors in determining their maximum
design basis conditions:

operating conditions as established in plant operating procedures

accident analysis including evaluation of Final Safety Analysis
Report (FSAR) and Emergency Operating Procedures (EOP) accident
scenarios

valve mispositioning (where inadvertent operation of the valve was
not prevented)

operation in both opening and closing directions independent of the
direction to perform the valve's safety function.

Mith regard to mispositioned valves, the licensee was analyzing the
mispositioning in conjunction with an initiating event and fai lure of a
single,.active component. In summary, the licensee's procedures appeared
consistent with the recommendations of GL 89-10 as clarified in
Supplement 1. In some cases the licensee's design review 'yielded worst
case conditions exceeding those that had been established in the original
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design-basis. In such cases, the licensee considered the original values
to remain as the design-basis values. The licensee then evaluated the
difference between the original design-basis values and the worst case
conditions established within the GL 89-10 design-basis review. The

'ifference was then treated as a required additional margin. -Valve
operability was'required to be demonstrated for'the additional. margin.

'he inspectors sampled selected licensee evaluations, and found that they
appeared adequate in that the determination of- design basis temperature,
pressure, flowrates and differential pressure was accomplished in
accordance with the licensee's procedures.

Conclusion

The inspectors determined. that the licensee appeared to have'eveloped
adequate plans and procedures for the performance of design basis reviews
and that those reviews examined by the inspectors appeared to have been
performed in accordance with the licensee's procedures.

No violations or deviations were identified in this area.

4.3 MOV Sizin and Switch Settin Calculations

GL 89-10 Recommendations'nd Licensee Commitments

Recommended action "b" of Generic Letter 89-10 .requested licenses to
review,. and revise as necessary, the methods for selecting and setting
all MOV switches. The licensee committed to follow the recommendations
of GL 89-10.

Obser vations

In determining the adequacy of the licensee's program to size MOVs and
set their switches, the inspectors 'reviewed "ILC Engineering Procedure
for Preparation of Motor Operated Valve Sizing and Switch Setpoint
Calculations," ICE-12, Revision 1, as well as selected calculations for
MOV sizing and switch settings.

a. Use of Modified Industry Equations:

The licensee used modified standard industry equations to calculate
thrust and to establish their switch settings and verify motor size.
The licensee had added conservatisms to the standard equations.
Specifically the licensee had implemented the following
conservatisms:

Valve factors fo'r double disk and wedge gate valves were
increased from 0.2 and 0.3 to 0.3 and 0.4, respectively (except
that wedge gate valves with differential pressure (DP) < 1000
PSI still used 0.3).

Mean orifice diameter was used instead of inside orifice
diameter.





Packing loads. for ARGO and Chesterton type packing were
calculated, as well as Electric Power Research Institute (EPRI)
recommended packing loads. These were compared with the
standard industry equation values, and the highest value was
used..

The inspectors noted that the licensee's methodology had also
provided for removing conservatisms. For example, in calculation
J-031, Revision 4, the following statement was provided in reference
to the increased valve factors:

"Mhen these values cause the allowable for any component in the
valve assembly to be exceeded, the thrust required using the generic
.3 valve factor will also be calculated and be used for initial
settings. Validation of the valve factor will [be] performed during
the flow testing of the valves."

The inspectors found that the licensee's methodology did not appear
to firmly establish the conservative margins as design requirements
supporting operability. Furthermore,,no method for validating valve
factors was established as part of the test procedures. The
inspectors considered this to be a weakness in the licensee's
program. This is discussed further in Section 4.4.

b. Valve Stem Friction Coefficient:

The team found that, the licensee used a valve stem friction
coefficient of 0.2 in determining the stem factor. However,
calculation J-031 stated "...This calculation will initially use- the
.2 values. Mhen this results in problems, the calculations will be
performed with the . 15 values." The licensee was informed that the
team considered the use of stem friction factors less than .2 to be
unconservative unless the licensee could provide justification for
use of the lower value.

Mith regard to valve stem lubrication, the inspectors also noted
that the licensee had not included any margin in their calculation
of minimum required thrust to. account for potential degradation of
lubrication between maintenance/lubrication intervals. Furthermore,
the inspectors found that the licensee verified thrust to be within
their acceptable thrust window by using diagnostic equipment to
measure and record thrust under test conditions which included
freshly cleaned and lubricated valve stems. Since, according to the
licensee's setpoint methodology, minimum required thrust was
acceptable under these ideal lubrication conditions, the inspectors
were concerned that any subsequent degradation of the lubricant
quality over time would result in inadequate thrust capability (i.e..
output thrust dropping below the bottom of their thrust window).

The licensee noted that torque switches were generally set to
establish thrust in the middle of the thrust window. The inspectors
were unable to identify any examples of thrust settings at the
bottom of the window. However, the inspectors considered that
the fai lure to fully address lubrication degradation was a
weakness in the,licensee's program.
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Calculation of Acceptable Thrust:

In addition to calculating minimum thrust as detailed above, the
licensee calculated maximum thrust values in'rder to establish an
acceptable "thrust window". For rising stem values, the-licensee
used the lower;-of the following factors in establishing maximum
thr ust values:,

valve mechanical "weak link" limit
operator capacity

maximum spring pack capacity

operator motor- capacity at the appropriate undervoltage
condition

llOX, of mechanical rated capacity of the operator

The inspectors noted that the llOX of mechanical rated capacity was
based on a recent publication from the operator manufacturer
(Limitorque) allowing the extension to 110%. The inspectors
considered this to be reaso'nable. However, for some SMB-00
operators, the licensee was extending maximum thrust to 114.3X of
the .Limitorque rating based on studies and tests. conducted by an .

independent contractor. The inspectors were concerned about the use .

of independent contractor data to estab'lish design acceptability of '-
* Limit'orque operators. The inspectors considered that any thrust

exceeding the manufacturer's design )imits would requi.re'pproval
from the manufacturer or specific justification on the licensee's
part proving that the conditions, under which any increased thrust

. values were established, bounded those operating conditions under
which the operator was expected to function within the licensee's
facility. In response, the licensee noted that a number of
utilities had funded the independent contractor studies to determine

. acceptable limits for increased thrust; that Limitorque was
currently reviewing the data; and that, based on the data,
Limitorque increased thrust limits were likely forthcoming with the
caveat that motor output torque limits remain unchanged. =

The team emphasized the necessity for all design input data used
within the licensee's program to be appropriately controlled under
existing quality assurance measures.

Seismic/Dynamic Loads:

The inspectors questioned the licensee about their consideration of
seismic/dynamic loads on MOV operability. The licensee had
performed tests to demonstrate MOV operability under simulated
seismic/dynamic loading as part of the environmental qualification
testing. Component functionality had been demonstrated for zero





differential pressure conditions. However; the licensee had not
attempted to .quantify the effect of the seismic/dynamic loading, on
require'd switch setpoints. As a result of further questions on this
topic, the licensee produced detailed estimates of 'ffective
seismic thrust" required.. This thrust was equivalent to- an.
additional thrust above the minimum required thrust calculated by
the licensee. The "effective seismic thrust" was a product of
forces based on maximum allowable valve accelerations applied
simultaneously parallel and normal to the stem axis. Since actual
seismic/dynamic accelerations would, by definition, be less than
maximum, allowable valve accelerations, and since due to the
oscillatory nature. of the loading, it was unlikely that maximum
modal and directional components would act at the same time, the
licensee's approach to estimating seismic/dynamic loads appeared
conservative.

'The inspectors observed that the results of the licensee's
evaluation demonstrated that "effective seismic thrust" could be as
high as 13.8% of the minimum required valve thrust (Refer to the
licensee's evaluation for MOV 8108). The licensee's evaluation
showed that the operator capability was sufficient to overcome the
additional seismic/dynamic loads. However, the inspectors pointed
out that the licensee's procedures allowed for setting the thrust at
the bottom of the thrust window; hence, potentially allowing no
margin for seismic/dynamic .loads. The inspectors intend to followup'n the licensee's consideration of seismic/dynamic loads during
a future inspection.

Effects of High Ambient Temperatures on Motor Performance:

The licensee informed the inspectors that they had added derating
factor s to account for high temperature effects on their Rotor k ac
operators. At the time of the inspection, the licensee was not
using any derating factors to account for high temperature effects
on their Limitorque ac operators. The licensee s decision was based
on Limitorque test reports B-0027 and B-0058 which encompassed
qualification testing of their motors from IEEE-382, 323 and 344 and
stated that the"...motors will develop the rated output torque under
harsh environment and superheated conditions." The licensee also
refer'red to ongoing studies by Limitorque for their ac motors in
which Limitorque indicated that p'reviously published motor torques
would remain acceptable under harsh environments. However, the
licensee did commit to evaluate the results of any future Limitorque
publications of information, which affect Diablo Canyon MOV motor
torque capabilities at harsh temperatures, and to take appropriate
action. The inspectors considered this approach to be reasonable.

Diagnostic Monitoring and Test Equipment Error; Torque Switch
Repeatability

Once the licensee had calculated minimum and maximum thrust values,
a margin for monitoring and test equipment (MINUTE) error (9.2X for
the VOTES diagnostic monitoring and test equipment) was added to the
minimum required thrust and subtracted from the maximum required





,thrust to establish a target setpoint window. According to the
licensee's MOV program coordinator, for MOVs with minimum required
thrust of~ 5000 pounds and > 5000 pounds, 1000 and 2000 pounds,
respectively, were being added to the bottom of the thrust windows to
account. for torque switch repeatability. This value was- compared to
the upper limit of the thrust window. If addition of the torque
switch repeatabi lity margin was sufficient to exceed the upper 'limit

. of the thrust window, the licensee planned to modify the MOV to
accommodate the torque switch repeatabi lity margin. The inspectors
did not consider the licensee's treatment of torque switch
repeatability to be proper, since the licensee's procedures allowed
the thrust to be set at the bottom of the thrust window (i.e. minimum
required thrust plus instrument error margin); hence, effectively
eliminating the torque switch repeatability margin.

Rate-of-Loading

The inspectors found that the licensee a'cknowledged industry
findings and their own findings which provided evidence of
rate-of-loading; yet, since they were unable to accurately quantify
the effects of rate-of-loading, they were not including any margin
for it in their design calculations. The inspectors considered this
to be a weakness in the licensee's program.

Calculation of Thermal Overload Switch Settings:

The inspectors reviewed Calculation 195C-DC, Revision 0, dated
November 2, 1990, "Thermal Overload Sizing for 460V Class 1E Motors
for MOVE

" This cal'culation selected overload heaters based upon
tripping between 5 and 15 seconds for locked rotor current and not
tripping at twice the normal load torque during the duration of two
successive strokes. When there was any conflict in the criteria,
the calculation indicated that valve operation would take precedence
over motor protection. The calculation provided a sample
calculation to demonstrate use of the criteria. The inspectors
noted that the sample contained an error in the selection criteria.
The licensee agreed and wi 11 correct the error.

The inspectors noted that many of the existing thermal overload
devices (TOLs) did not match the calculation, The licensee
indicated that, for such cases, new TOLs, which were consistent with
the calculation, would be installed by their commitment date for
completion of GL 89-10 actions. The inspectors cautioned the
licensee that any desiqn conditions, which the licensee identifies
as exceeding the capabilities of the MOV or with the potential for
rendering the MOV inoperable, are required to be addressed
immediately.

The licensee noted that the TOLs are jumpered out in both operating
directions for all valves required to oper'ate during accident
conditions. The licensee concluded that the installed TOLs, which
do not meet the new criteria, would not impact the accident
operation of* the valves. The inspectors reviewed sample control
circuit drawings and agreed. During this review, the inspectors also





noted that electrical separation was adequate between the control
room and selected valves required to operate from the safe shutdown
panel during a control room evacuation.

The inspectors noted that Calculation 195C-,. DC, Assumption 2 stated .

that "The ambient temperature correction for higher'han 40 degrees'
ambient affects the trip time under full load condition, but does

not have 'any significant effect on the locked rotor trip times."
Therefore, calculation 195C-DC did not require any consideration of
ambient motor temperature. After the inspectors questioned the
licensee on this, the licensee produced calculations for heat rise
in the two MOVs which were subjected to the highest ambient
temperatures. The calculations considered TOL trip time at locked
rotor currents, motor temperature rise at locked rotor corresponding
to TOL trip time,'and initial ambient temperature. Allowable
temperature rise was calculated by subtracting ambient temperature
from maximum allowable motor continuous temperat'ure rating based on
insulation rating. The allowable temperature rise was then reduced.
by multiplying by 0.965, an adjustment factor obtained from NEMA
Standard MG 1-12.41 for totally-enclosed non-ventilated motors
residing in ambient temperatures greater than 40'. The two
calculations performed by the licensee demonstrated that the TOLs
for the two MOVs were adequately sized. However, the MOV residing'n the lower temperature environment was shown to have the lesser
margin of the two. In light of that fact, the licensee committed to
perform similar assessments for all of their GL 89-10 MOVs residing
in environments with temperatures greater than 40'.
Degraded Voltage:

In reviewing the licensee's calculations, the inspectors noted that,
for 460 volt ac motors, the licensee assumed 90 percent running
voltage. The licensee used administrative controls to ensure 90
percent voltage to 460 .volt ac motors (see Section 5 for further
discussion). The inspectors considered use of administrative-
controls adequate for continuous duty motors but considered that
MOVs, with their short operating times, might be required to operate
at voltages-below the licensee's control voltage due to the time
required to recognize and readjust the voltage above the control
setpoint. Therefore, the inspectors considered that the voltage
value for the automatic operation of degraded voltage relays was
required to be used to ensure 90 percent voltage to 460 volt ac MOV

motors.

The secondary level undervoltage relays (SLUR) were set to pickup at
between 3785 and 3831 volts ac on the 4160 volt safety buses.
Calculation 174B-DC indicated that for base accident loads, with
3833 volts on the 4160 bus, the corresponding lowest voltage on a
480 volt bus would be 423.9 volts ac. However, in order to ensure
that the degraded voltage relay tripped, the lower value of 3785
volts ac would have to be assumed. Although not specifically
calculated by the licensee, the team noted that for base accident
loads and 3785 volts ac on the 4160 volt ac bus, the corresponding
lowest voltage on the 480 volt buses would be below 420 volts ac.





10

Calculation 195F-DC, Revision 0; dated February 13, 1991,
"Verification of MOV Motor Voltages During Starting/Running,"
assumed 432 volts ac as the lowest 480 volt ac bus voltage allowed
by administrative controls, which is over 12 volts higher than the
minimum voltage assured by the SLUR relay: As noted above, the
inspectors considered 'that use of administrative control- of v'oltage
levels for these calculations was not appropriate.. The inspectors
noted that reliance on administrative controls could'create-
conditions under which MOVs would be required to operate below 90%

degraded voltage until operators could take the appropriate actions,
which would restore degraded voltage to 90% or greater.-

The licensee had'also performed one test to-compare calculation
.predicted voltage against actual plant voltage with the calculation
assumed loads.'his test indicated that the calculation was
conservative by 1.33 percent. Based on this test, the licensee used
1.0 percent conservatism in the analysis in Calculation 174B-DC to
support a minimum bus voltage of 432 volts. The inspectors
considered that the test was a good validation of the licensee's
calculation but disagreed that one test demonstrated the accuracy of
the licensee's calculation methodology.

The inspectors noted that Calculation 195F-00 used motor full load
amps plus 10 percent as the worst case running current in
determining voltage drops to the various MOVs. .The inspectors noted
that unseating and seating currents were higher than the full load
current and the resultant voltage drops would be greater. The use
of locked rotor current would provide for conservative, worst case
voltage drops. The inspectors considered that the licensee had used
non-conservative current values in determining the voltage available
to ac MOVs without providing a justification for these
non-conservative values.

The licensee noted that they had chosen the requirement for 90

percent running voltage to the MOV motors based on industry
standards. The inspectors noted that this was an appropriate goal
but considered that the licensee might be focused too narrowly on

trying to show by calculation that this goal was met, in lieu of
calculating the worst case voltage and then determining

MOV'apabilityand setpoints based on that voltage.

For example, licensee calculations indicated Unit 2 Valve FCV-439

required 64,350 pounds of thrust for operation and that the motor
and operator provided 69,300 pounds. of thrust or a margin of
approximately 7 percent. The calculation assumed 90 percent
operating voltage. Calculation 195F-DC showed the worst case
voltage at Unit 2 FCV-439 would be approximately 423 volts ac based
on a bus voltage of 432 volts ac. Without operator intervention,
the SLUR minimum setpoint could allow the bus voltage to go below
420 volts ac. With 420 volts ac on the bus, cable losses would drop
the voltage at the motor to below the 90 percent voltage of 414

volts ac assumed in the thrust calculation. Use of valve seating
current would further lower the voltage available at the motor. Ia
addition the licensee used a value of 0. 15 for stem friction factor





in determining operability of this valve under degraded voltage
conditions. The above described non-conservative numbers used by
the licensee may be greater than the calculated 7 percent margin for
degraded .voltage operability.

The inspectors concluded that the non-conse'rvative approach used by .

the licensee was inadequate to demonstrate degraded voltage
operability of 460 volt ac MOVs. The inspectors discussed this
concern with the licensee. The licensee noted that all GL'89-10
valves with low thrust margins would be upgraded as part of their

'rogram, including Unit 2 FCV-439. The licensee agreed to again
perform sample calculations at the worst case degraded voltage
levels to ensure HOY operability.-

As an alternative, the licensee was considering use of measured
seating current for their voltage drop calculations. The inspectors
noted that the following factors could influence maximum seating
current:

torque switch setting (the higher the setting, the higher the
cur rent)

torque swi tch repeatabi 1 i ty uncertainti es

'est equipment accuracy

DP. conditions

In addition to the above considerations, it would appear that the
seating current would best be measured at the highest allowable torque
switch setting, since that would represent the highest expected
value of seating current. Furthermore, the maximum seating current
would best be verified to envelope any currents experienced during
torque switch bypass. The team noted that measuring current at the
maximum torque switch setting could involve resetting torque
switches, which would introduce the risk of overthrusting the HOV.

The inspectors intend to monitor this issue in conjunction with the
unresolved item on the accuracy of the assumption of 90K bus
voltage.

The inspectors also noted that the calculation for sizing TOLs,
Calculation No. 195C-DC, listed 2 criteria concerning degraded
voltage: 1) that the TOLs not trip between 90 and 110 percent
running voltage and 2) that the TOLs would not trip during seating
and unseating with 90 to 110 percent voltage. Based on the
discussion above, the inspectors concluded that the minimum of 90

percent voltage would not be met under worst case degraded voltage
conditions. Therefore, the inspectors were unsure if the select>on
of TOLs was correctly accomplished. The inspectors informed the
licensee of the overall concern that NOV calculations were assuming
a minimum of 90 percent voltage at the motor which may not be the
worst case condition. The licensee agreed to review the use of 90

percent voltage for MOV calculations. The concerns discussed in
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this section provide details associated with previously identified
unresolved item 50-275, 50-323/91-07-02 discussed in Section 5 of
this report.

Conclusion

The inspectors intend to review the licensee's consideration of
rate-of-loading, valve stem friction coefficient, torque switch
repeatability, seismic/dynamic loads, and degraded voltage in -the
sizing of the MOVs and setting of their switches in a future
inspection. (Followup Item 50-275/91-39-01)

Because of the followup items identified in this area of the
licensee's GL 89-10 program, the inspectors. determined that the
licensee had not yet adequately established procedures for
performing calculations to verify proper sizing of MOVs arid setting
of th'eir switches.

No violations or deviations were identified in this area.

4.4 Desi n Basis Differential Pressure and Flow Testin

GL 89-10 Recommendations and Licensee Commitments

Recommended action "c" of the Generic Letter 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 is not practicable, alter nate methods .

may be used to demonstrate the capability of the MOV. A two-stage
approach was suggested for situations when design basis testing
in-situ was not practicable and when an alternate method of
demonstrating MOV capability could not be justified at the time. =

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 schedule of the
generic letter. The licensee committed to follow the
recommendations of GL 89-10.

Observations

The licensee currently uses the Liberty Technology VOTES system with
yoke mounted strain gages. The VOTES diagnostic system is capable
of measuring stem thrust throughout the entire stroke range.
Preliminary results of recent tests sponsored by the Motor Operated
Valve Users Group (MUG), has verified the manufacturer's claim of an

overall accuracy of + or - 9.2X. As mentioned in the previous
section, the licensee had included the 9.2% margin in determining
the minimum and maximum thrust settings.

For testing purposes the licensee defined minimum test conditions as

> 30%%u'f maximum DP for pumped flow conditions and > 50K of maximum

UP for blowdown cases. The licensee applied an extrapolation
technique to estimate the valve thrust requirement at maximum DP.

The licensee considered that their commitment to test their MOVs at
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design basis differential pressure and flow was satisfied for the
following in-situ tests:

a. low OP valves (< 200 psid design basis OP) tested at 50/. or
greater of design basis OP

b; high DP (> 200 psid design basis DP) tested at 90%%d or gr'eater
of design basis DP

The inspectors considered that the licensee's acceptance cr'iteria
for determining if a test satisfied maximum DP conditions was
reasonable. Valves with maximum practicable test conditions unable
to= satisfy the above criteria or unable to be tested in-situ were
considered as two stage approach valves as defined by the Generic
L'etter.

The inspectors questioned the licensee's extrapolation method for
calculating required thrust at maximum OP conditions, in particular
for their two stage approach valves. The inspectors considered that

-'documented justification was warranted for any extrapolation.
Specifics of the licensee's extrapolation method and apparent
weaknesses in its application to MOVs follow:

The licensee extrapolated the required thrust from maximum
achievable DP test conditions to design basis OP conditions
using a linear extrapolation. The linear extrapolation was.
established from zero DP baseline test data to the maximum
achievable DP test conditions. The inspectors found that the
licensee had not justified their 'extrapolation method. No
multipoint OP test data was obtained during testing. However,
the licensee committed to consider the feasibility of
multipoint tests.

For the torque switch setting established during baseline
testing, the licensee determined the thrust developed in excess
of that required for the OP test conditions. This excess
thrust was considered by the licensee to be available to assure
valve seating under higher DP conditions than tested. The
inspectors found that the licensee had not adequately justified
their use of available excess thrust as a conservative measure
of capability under higher design basis OP conditions. The
inspectors discussed the effects of rate-of-loading which would
reduce the available thrust determined by the licensee under
higher DP conditions.

The licensee's Generi'c Letter 89-10 Program Plan addressed the issue
of opportunities for in-situ, design basis differential pressure
testing; and, in so doing, also def'ined what the licensee considered
as "practicable," For test purposes "practicable" was defined as

. that set of process conditions (temperature, differential
pressure, and flow) which can be achieved by the subject plant
system and MOV without physical modification to the plant and
without creation of an alignment which could jeopardize the safety
of the general public, plant personnel, or plant equipment."



0

0

0
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During the time of the inspection, the licensee OP tested several
flow control valves in the Auxiliary Feedwater (AFW) System
(LCV-106, 107, 108, 109). The test was conducted as the plant was

being restarted, at the 30% power plateau. Use of the turbine
driven Auxiliary Feed pump to develop'P test conditions. caused cold
water to be injected into the steam generators for a short time.
Under the positive moderator temperature coefficient conditions
existing during startup, this cold water injection caused a drop in
Tavg; hence causing a temporary drop in nuclear power. Although the
licensee had considered this, the inspectors noted that the test was-

capable of subjecting the tested HOVs to only 36% of. their design DP

condition. The inspectors observed that the test was performed
according to plan. (Further details are available in Inspection
Report Nos. 50-275/91-27 and 50-323/91-27). Prior to the test, the
inspectors observed in reviewing the piping and instrument-drawing
(P 8 ID) for the Auxiliary Feedwater System that close to 100% of
maximum design basis DP test conditions appea'red to be achievable
under cold shutdown'onditions, if the AFW system were temporarily
modified to remove the internals of several. check valves in the AFW

svstem, allowinq the motor driven AFW pump to be used to test the
flow control vaTves.- The licensee acknowledged the feasibility of
such a test alignment but considered that it did not satisfy their
definition of practicable.

The inspectors found that the licensee determined measured valve
factors resultinq from the DP test data and adjusted the valve
factor utilized in their calculations on a case-by-case basis, if
the test data indicated higher than expected thrust requirements.
However, no root cause of the unexpected test results was determined
by the licensee nor was there any evaluation of the generic valve
factors that were used for other valves. The inspectors emphasized
the need to conservatively establish valve factors based on the best
available data for valves which will not be OP tested in-situ.

In planning their DP tests, the licensee made sure that adequate
engineering staff would be available on-site to review the test
results. The inspectors considered this to be a strength.

The inspectors also observed that the licensee had established
complex procedures in their ICE-12 procedure in lieu of less complex
acceptance criteria for determining valve operability. The licensee
also established 72 hour and 7 day time limits for determining
preliminary and final operability status of tested valves. The

inspectors questioned the licensee's complex approach of
establishing valve operability and emphasized that the 72 hour and 7

day time periods should not be used to prolong an operability call
when evidence can support a more timely decision.

Conclusion

The inspectors were concerned with the timeliness and complexity of
the licensee's operability evaluations and their extrapolation
methods as well as the lack of generic review and root cause
evaluations of test results which differ from predicted values.
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4.5

Consequently, the inspectors concluded that the licensee had not yet
adequately established their program for demonstrating the
capability of MOVs through design basis pressure and flow testing..

A

No violations or deviations were identified in this area;

Periodic Verification of MOV Ca abilit

GL 89-10 Recommendations and Licensee Commitments

Recommended action "d" of the Generic Letter requested that
licensees prepare or revise procedures to ensure that adequate MOV

switch settings are determined and maintained throughout the life of
the plant;- Paragraph "j" of the Generic Letter recommended that the
surveillance interval be based on the safety importance of the MOV

as well as its maintenance and.performance history, but'the
interval'hould

not exceed 5 years or 3 refueling outages. Further, the
capability of the MOV should be verified, if the MOV is replaced,
modified, or overhauled to an extent that the existing test results
are not representative of the MOV. The licensee,comm)tted to. follow
the recommendations of GL 89-10:

Observations

Through discussions with licensee represe'ntatives,'he inspectors
found that the licensee was considering plans to develop a dynamic
load simulator to enable periodic verification to be conducted under
simulated design basis conditions. The inspectors found the
licensee initiative to be a noteworthy strength. In the interim the
inspectors emphasized that static testing alone was not an adequate
verification of design basis capability without justification.

The licensee indicated that they intend to incorporate monitoring of
spring pack displacement as part of their diagnostics during
periodic verification to enhance their diagnostic capability. The

inspectors found the licensee plans to be consistent with the
recommendations and guidance in the generic letter and its
supplements.

The inspectors will review the licensee's plans and procedures for
periodic verification of MOV capability in a future inspection.
(Followup Item 50-275/91-39-02)

Conclusion

Since the licensee had not yet finalized this area of their GL 89-10

program, the inspectors determined that the licensee had not yet
adequately developed plans and procedures for periodic verification
of the'apability of MOVs.

No violations or deviations were identified in this area.
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MOV Failures Corrective Actions and Trendin

GL 89-10 recommendations and Licensee Commitments

Recommended action "h" of the Generic Letter requested Chat
licensees 'analyze or. justify each MOV fai lure and corrective action.
The documentation should include the results 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 requirements. This
data should be periodically examined (every 2 years or after each
refueling outage after program implementation), as, part of the

'onitoringand feedback effort to establish trends 'of MOV

operability. These trends could. provide the'basis for a
licensee'evision

of the testing frequency establ.i'shed to periodically verify
adequate MOV capability., -The 'Generic Letter indicated that a

well-structured and component-oriented system is necessary,to track,
capture, and share- equipment history data. The licensee committed
to follow the recommendations of GL 89-10.

Observations

The inspectors reviewed NCR DC2-91-EM-N085 which appeared to
indicate an occurrence of short stroking or hammering of .an SMB-3

actuator which resulted in shearing the motor pinion key. The
actuator had been damaged when a'echnician attempted to manually
open valve SI-2-8809B while the control room switch was still. in the
closed position. As th'e technician 'declutched and started to hand
crank the valve open, the. torque switch closed; the actuator motor
star ted and quickly short stroked closed .before the disk had

been'nseated.The inspectors discussed with licensee representatives
the potential excessive loads that"can develop when operated in such
a manner, resulting in excessive seat wedging or damage to the valve
or actuator. The licensee subsequently. demonstrated excessive
thrust under short stroke operation of a training MOV instrumented
with diagnostic equipment. The inspectors were concerned that the
licensee s operating procedures routinely positioned the control
room switch in the closed position while a* valve was cleared for
maintenance. Since manual closure of a valve usually does not cause
the torque switch to trip, the valve will short stroke close if
power is restored before the control room switch is repositioned to
neutral. The licensee acknowledged the inspectors'oncern and
committed to review and change their operations and maintenance
procedures to preclude inadvertent short stroking.

In further discussions with the licensee, the inspectors pointed out
that the problem- with hammering had previously been addressed'n
Information Notice No. 85-20.

The inspectors found that the licensee's trending program; was still
being developed. The inspectors and licensee discussed the
importance of trending accelerated wear and degradation of MOV

components in addition to failures. Furthermore, the benefits of
manipulating the data base to trend failures by valve, operator and
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component type (e.q. gate, globe, or butterfly), as well as service
application were discussed..The inspectors intend to review the
licensee's trending program in a future inspection. (Followup Item
50-275/91-39-03)

Conclusion

4.7

Since the licensee's trending program was still being developed, the
inspectors determined that the licensee had not yet adequately
developed plans and procedures for their trending program.

No violations or deviations were identified in this area.

Schedule

GL 89-10 Recommendations and Licensee Commitments

GL 89-10 requested that licensees complete all design-basis reviews,
analyses, verifications, tests, and inspections that were initiated
in order to satisfy the General Letter recommended actions by June
18, 1994, or 3 refueling outages after December 28, 1989, whichever
is later. The licensee committed to follow the recommendations of
GL 89-10.

Observations

The inspectors reviewed the licensee's-schedule for implementation
of their GL 89-10 program. The licensee had developed a schedule .

that would apparently meet their GL 89-10 commitments. However< the
inspectors expressed concern over certain areas of the licensee s

program.

With regard to the two stage approach valves, the licensee had not
developed any specific plans to complete the second stage of testing
or design verification. In conversations with the licensee, it
appeared that the licensee was planning to rely on EPRI studies and
guidance on two stage, approach valves. The EPRI work on two stage
approach valves is scheduled for completion late in the GL 89-10
program schedule. The team expressed concern that the EPRI approach
to two stage valves might not encompass the licensee's valves or
might not provide satisfactory alternatives to full DP testing. The
licensee had not developed any contingency plans for such an event.
However, the licensee had noted in their program schedule that the
timing of the EPRI work might not be adequate to eliminate the need
for further testing.

The second area of concern was that of diagnostic testing. Although
the licensee was using VOTES diagnostic equipment for their testing,
they were still investigating several other diagnostic systems. The
team was concerned that changing diagnostic systems at this point in
the licensee's GL 89-10 program might impact their schedule.
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The final concern with the licensee's schedule was the priority by
which their GL 89-10 MOVs were being DP tested. There was no
apparent prioritization in the schedule for marginal valves (valves
which would satisfy the .licensee's desiqn calculations only by
reducing initial factors - e.g. stem frsction coefficient from 0.20
to 0. 15 and valve factor from 0.4 to 0.3.) or valves'with high
safety significance (e. g. as determined by the licensee's
probabi listic risk assessment studies). Instead; it appeared that
the licensee would test only those valves which calculations showed
to have a substantial margin.

The licensee had proposed design changes to enhance the .operation of
their marginal MOVs. Typically, the proposed changes were either to

.repl'ace the motor with a larger capacity motor or chanqe the gear
ratio to achieve a higher mechanical advantage. The licensee
referred to the design changes as va'1ve "betterment." Although the
team considered the design changes to be a positive factor in the
licensee's program, the inspectors were concerned that marginal MOVs
might actually be inoperable during the period required to achieve
their "betterment."

Conclusion

The inspectors determined that the licensee had apparently
established an adequate schedule for completion of the recommended

~ actions of GL 89-10. However, the inspectors expressed concern over
the licensee's ability to meet the schedule if they should choose to
change diagnostic systems (which they are considering), or if they
should have problems completing the design verificat>on of their two
stage approach valves. As discussed above, the team also expressed
concern over the priority with which the MOVs were being tested.

No violations or deviations were issued in this area.

Other NOV Pro ram Areas Addressed

4.8.1 Control of MOV Switch Setti n s

4.8. 2

The inspectors found that the licensee currently utilizes
Action Requests (ARs) to communicate required MOV thrust
settings. The inspectors found the use of the ARs in lieu of
established design control measures to be a weakness. The
licensee indicated that they were in the process of
implementing a change to the use of NOV Data Sheets to transmit
the required switch setting. The data sheets were to be
controlled as a plant drawing, requiring a Drawing Change
Package (DCP) to be issued to change the setpoints. The
licensee indicated that the use of Data Sheets would be
established for all GL 89-10 MOVs by 12/31/91.

~Trainin

The inspectors found that adequate training had been
established covering MOV maintenance and use of diagnostic
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equipment. The inspectors also observed that the licensee had
subjected in-house courses taught by outside consultants to all
of their pertinent quality assurance reviews and requirements.

The inspectors discussed the effects of short stroRing MOVs

with licensee representatives and found that, additional
'rainingappeared to be required to ensure that maintenance and

operations personnel were sufficiently cautioned.

The inspectors 'found that the licensee had been unaware that
manual operation of Rotork Actuators could inadvertently change
the limit switch settings. A recent problem involving FCV-430
resulting in damage to a Rotork actuator had been attributed to
improper limit sw>tch adjustment.

Dia nostics

As discussed in section 4.4, the licensee currently utilizes
VOTES diagnostic equipment measuring valve yoke strain as a
measure of stem thrust to establish torque switch setpoints and
monitor performance during baseline and DP testing. The
inspectors reviewed Electrical Maintenance Procedure, E-53. 10Y,
Liberty Technology VOTES Motor Operated Valve Diagnostic
Testing, which described the licensee's use of the equipment.
The inspectors found that the licensee's procedure appeared to
adequately control the use of the equipment.

Maintenance

The inspectors reviewed the licensee's preventative maintenance
procedure for Limitorque operators, HP E-53. 10A, Rev. 9. The
inspectors found that the procedure did not include specific
observation or verification of the as-found condition of the
stem lubricant. The inspectors emphasized the need to verify
the quality of stem lubricant,'particularly in the case of MOVs
which have assumed non-conservative stem friction factors. in
the determination of the actuator capability and those with
thrust settings near the bottom of the thrust window.

Industr Ex erience and Vendor Information

The team observed that the licensee had a program for control
of vendor technical information. The licensee's program
included the following elements:

Review of the vendor information by the person initially
receiving the information.

Assignment of additional reviewers, as necessary, with a
target time frame.
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Notificat'ion of receipt of vendor information to a central
processing and filing authority.

Updating of vendor information to include changes made in "

the Units by the licensee.

The inspectors also noted that the licensee contacted quality
vendors every. 3 years to verify that all important vendor
notices had been received. The inspectors felt that periodic
vendor contact was important but were concerned with the 3 year
length of the time period. The inspectors were also concerned
that the licensee's periodic vendor contact did not include
other important vendors such as test equipment. vendors. The
licensee acknowledged the inspectors'oncern.

Overall the inspectors observed the licensee's industry
experience and vendor information system to include many of the
elements characteristic of a good program. However, due to the
above concerns and lack of opportunity to review its
implementation, the inspectors will review its adequacy during
the second phase of inspection of this temporary instruction.

5. INSPECTION OF PREVIOUSLY IDENTIFIED FOLLOM-UP ITEMS

a. (Closed) Unresolved Item No. 50-275 50-323/91-07-02: De r aded .

I

The Electrical Distribution, System Functional Inspection team
identified that the'egraded voltage setpoint had not been
demonstrated to support operability of 120 volt alternating current
(ac) control circuits and 460 volt ac motors, including motor
operated valves (NOVs).

The licensee developed Calculation No. 192A-DC, Revision 0, dated
May 21, 1991, "Max Length of 120VAC Control Ckts - Preliminary
Analysis." This calculation indicated that adequate voltage existed
for 120 volt ac control circuits. The calculation was based on a

number of assumptions for 'equipment data. The calculation indicated
that the calculation would be reverified when specific equipment
data was obtained.

The licensee developed Calculation No. 174B-DC, Revision 0, dated
June 27, 1991, "Second Level Undervoltage Relay Settings (SLURS)."
This calculation determined that the SLUR setting needed to be

increased to ensure 460 volt ac motors were provided with the 90

percent running voltage assumed for motor operations.

The licensee determined'a new SLUR =setpoint and reset the relays in
Unit 2. The inspectors reviewed Calculation No. 174B-DC and the new

SLUR setpoint. The inspectors noted that under worst case load
conditions the SLUR setpoint would not ensure 90 percent running
voltage for all 460 volt ac motors. The licensee pointed out a

number of conservatisms in Calculation No. l 174B-DC but agreed with
the inspectors that with worst case conditions the 90 percent value
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would not always be ensured. The licensee issued operating procedure
J-3, Revision 3,. "230KV System," to administratively maintain 90%
running voltage to 460 volt motors.

The inspectors were conc'erned with the us'e of administrative
controls to maintain 90 percent motor running voltage 'for short duty
cycle MOV motors. The inspectors also had other concerns with
degraded voltage calculations for 460 volt ac MOVs. All these
concerns were addressed separately in Section 4.3i of this report.

This item is closed and remaining concerns about the acceptability
of 460 'volt ac motor operated valve degraded voltage calculations
will be carried under followup item 50-275/91-39-01.

(0 en) Unresolved Item 50-275 50-323/91-07-04: Volta e
o o grec urren o or era e a ves

The Electrical Distribution System Functional Inspection team
identified a number of non-conservative conditions and assumptions
in. the direct current (dc) degraded voltage calculations for
Auxiliary Feedwater Turbine Inlet Motor Operated Valve in Unit 1,
FCV-95. The accident function of this 'valve was to open across high
differential pressure (DP) to emit steam to the AFW Turbine.

The inspectors reviewed the EDSFI findings and agreed with these
findings. In addition, the, inspectors noted'hat the degraded
voltage Calcul'ation No. 195G-DC, Revision 0, dated May 17, 1991,
".FCV-95 Motor Voltage Calculation," did not include the resistances
of the thermal over load elements or the resistance of the associated
control circuit. The inspectors discussed these concerns with the
licensee. The licensee again performed the'alculation.

The inspectors noted that the most conservative method for
calculating the voltage available at DC MOVs was to use the highest
possible non-starting current, locked rotor current. If locked
rotor current was not used, then the worst case current value used
in the calculation would require technical justification using
calculations and test measurements. The inspectors,.noted that use
of locked rotor current in Calculation 195G-DC would demonstrate
that Unit 1 Valve FCV-95 would be inoperable at degr aded voltage
conditions due to inadequate voltage at the motor. The inspectors,
therefore, concluded that the licensee needed to clearly demonstrate
that the current used in Calculation 195G-DC would. bound the
potential worst case current under degraded conditions. For valves
like FCV-95 which are required to open during accident conditions,
unseating current would be expected to be the highest motor current
after in>tial starting current.

Revis'ion 1 to Calculation 195G-DC dated October 21, 1991, corrected
some of the problems noted in the original Calculation. This
calculation, however, continued to use a value of 19.31 amps of
motor current for determining the voltage at the motor. The value





22

of 19.31 amps of motor current was a single measured value of valve
seating current. The Calculation still incorrectly indicated that
this was a value for unseating current and included no margins for
test equipment and other variable conditions.

Unit 1 Valve FCV-95 had recently failed to operate during
surveillance testing. The motor thermal overloads tripped the motor
off after the motor failed to move the valve. The licensee
indicated that the most probable reason for this fai lure was bonnet
pressurization. The licensee considered that bonnet pressurization
would occur only with low OP across this valve, the normal test
method. The licensee considered that under accident conditions, the
high DP across the valve would relieve the bonnet pressure.

The failure o'f FCV-95 to stroke open occurred during surveillance on
September 26, 1991. As a consequence, surveillance testing on
FCV-95 was increased. At the time of the inspection, 17 tests had
been performed since the September 26th failure with upstream valves
FCV-37 & 38 closed and low DP across FCV-95. For 2 of these tests,
a motor current of 37 amps was required to unseat the valve. The
inspectors noted that according to the licensee's calculation
195G-DC, FCV-95 would not have been capable of performing under
degraded voltage conditions for the current required in these 2
tests. The licensee agreed, but considered FCV-95 to be operable
because normal alignment under which FCV-95 would be required to
open, would require valves FCV-37 8 38 to be open. This alignment

'ouldsubject FCV-95 to a high DP, which the licensee felt would be
sufficient to prevent bonnet pressurization. The licensee also
noted that the surveillance test performed on September 28, 1991 was
conducted with- FCVs-37 8 38 open with high DP across FCV-95, and
FCV-95 was successfully stroked open with less than .19, 31 amps of
motor current. The inspectors concluded that the motor current from
only one high DP test was insufficient to ensure operability of Unit
1 FCV-95 under degraded voltage conditions and advised the licensee
of this concern.

Following the above evaluation of FCV-95 operability, on December
24, 1991, a second test was performed on FCV-95 with the AFM system
in its normal alignment. FCV-95 failed to stroke open on this test
and was declared inoperable by the licensee. Mithin the 72 hour
period provided by the technical specification action statement, the
licensee performed the following modifications to Unit 1 FCV-95 to
make it similar to their Unit 2 FCV-95, which had not experienced
any problems during operations and testing:

Holes were drilled in the upstream portion of the, valve disk to
relieve any pressure which could cause bonnet pressurization.

The actuator was regeared to provide a higher mechanical
advantage,

The motor was replaced with a larger capacity motor.
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As of the date of this report, the licensee planned on performing
tests on Unit 1 FCV-95 on a weekly basis (as was being accomplished
subsequent to the 9/26/91 failure) as appropriate until a root cause
could be determined. This item will remai n open until the inspectors
can evaluate the licensee's root cause evaluation, corrective actions
and new calculations to support deg'raded voltage oper'ability.

SUMMARY OF OVERALL PROGRAM ADMINISTRATION

The inspectors noted that the licensee had appointed a manager and
coordinator for their GL 89-10 program. In order'o better coordinate
a'nd integrate the multi disciplined activities required for a successful
MOV program, the licensee had formed a high impact team (KIT). In most
cases, the inspectors observed adequate coordination between disciplines
and considered the.KIT team approach to be a strength of the licensee's
program.

The inspectors were concerned with some areas of the licensee's program.
The licensee's use of Action Requests to communicate required MOV thrust
settings was a concern, although the inspectors were unable to find any
examples of loss of control in this area. The inspectors noted the

. licensee's commitment to control the thrust settings on Data Sheets
subject to the licensee's Drawing Change Package (DCP) control procedures
by December 31, 1991.

The licensee appeared to approach some uncertainties with a wait and see
attitude until such time as more data was available to establish
quantitative required margins. Ra'te-of-loading effects were the most
notable phenomena for which the licensee had not included any margin.
The inspectors considered this to be a program weakness inconsistent with
the recommendations of GL 89-10 to conservatively establish minimum
requirements to assure MOV operability under worst case design conditions
using the best available data.

Although the licensee had committed quality personnel along with a good
deal of resources to their GL 89-10 program, the team was concerned that
the design methodology which the licensee had established for their
program was regarded as an attempt at valve "betterment" rather than as a
verification of valve operability.

This apparent inconsistency in their program was evidenced by the
licensee s practice of 'usinq less conservative design factors (e.g. for
valve stem friction coefficient and valve factors) to determine
operability, when existinq valve capability was insufficient based on the
licensee's more conservative GL 89-10 program factors. The licensee's
apparent lack of adequate operability consideration was further
demonstrated in the following examples:

(1) the licensee's use of non-conservative motor current values and bus
voltage values in calculations to ensure MOV operability at degraded
voltage.
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(2) the licensee's initial evaluation that Unit 1 dc MOV FCV-95 was
operable after failing to operate under test conditions based on an
assumption that the failure was caused by the test conditions.

Although the inspectors were encouraged by the licensee's plans to modify
valves, if necessary, to establish capability based on their more
conservative GL. 89-10 program factors (valve "betterment"), the
inspectors were concerned that these MOVs might be marginal'ly capable of
performing as designed in the interim period until "betterment" is
achieved. The inspectors found that the licensee's approach was
inconsistent with the recommendations of GL 89-10 to take prompt
corrective action upon discovery of valve operability concerns.

The problem was further exacerbated by the licensee.'s intention not to
test these'valves until the "betterment" had been achieved. It appeared
that the licensee had apparently not fully considered the safety
significance of MOVs (e.g. as shown by their PRA studies) in establishing
their test schedule.

As discussed in section 4.4, the inspectors were also concerned with the
lack of timelin'ess and the complexity of the licensee's operability
evaluations, as well as the lack of generic review and root cause
evaluations of test results which differed from predicted values.

In general, the team observed that the licensee had made strong
commitments to develop an MOV program to meet the intent of GL 89-10.
However, in light of the findings of this report, the licensee is
encouraged to further develop incomplete areas and to improve areas of
weakness.

7. EXIT MEETING

The inspectors met with the licensee management representatives denoted
" in Section 1 on November 8, 1991. The scope of the inspection and the

findings were discussed. The inspectors identified that additional
information would be reviewed in order to complete the inspection.
Review of the additional information necessary to complete the inspection
was concluded on November 29, 1991.

8. LICENSEE DOCUMENTS REVIEWED

Response to GL 89-10:

Program Description:

Design Basis:

Letter dated 12/27/89

Memorandum dated 7/26/91, Rev. 2, Program Plan
(NOS log 8971)

AP D-761 Administrative Procedure
for Compliance with GL 89-10

AP-C 7515A Control of MOY Diagnostic
Information (Draft)

N-013 MOV Limiting Process Condition Evaluation





Cal cul ati ons:

.Setpoint Control:

Testing:

Maintenance:

ICE-12, Revision 1, Sizing and Switch Setpoint
Calculation Procedure

J-031, Revision 4, Gate HOV Calculations

J-042, Butterfly MOV Calculations

195C-DC, Revision 0, 1/2/90 TOL Sizing

195F-DC, Revision 0, 2/13/91 Yerification of Motor
Voltages

174B-DC, Minimum Bus Voltages

1959-DC, Revision 0 5/17/91 FCV-95 Motor Voltage
Calculation

MPE-53/1013 Maintenance, Procedure Drwg 065030

MP E-99.07 MOY Flow Test - CVCS Header 8 Recirc. Valves

HP E-99. 08 HOV Flow Test - RLTR System Valves

MP E-99.09 MOV Flow Test - SI Recirc Valves

MP E-99. 10 MOV Flow Test - SI Injection Valves

MP E-99.01 MOV Flow Test - TDAFM Flow Control Valves

MP E-99.02 MOV Flow Test - TDAFM Steam Supply Valves

MP E-53. 10Y YOTES Diagnostic Testing

HPE-53. 10A Limitorque PM

HPE-53. 10B Torque Switch Adjustment

MPE-53. 10C Torque Switch Removal/Installation

MPE-53. 10D Limit Switch Adjustment

HPE-53. 106 Limit Switch Removal/Inst'allation

MPE-53. 10F SMC-04 Limit Switch Grease Inspection

MPE-53. 19 I, J, K Limitorque Maintenance

MPE-53.11A Rotork PM

MPE-53. 11B Rotork Limit/Torque Switch Setting 8

Adjustment

HPE-53. 10K Troubleshooting Limitorque Operators

MPM-51. 13 SMC-04 Maintenance
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