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SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

RELATED TO THE INSERVICE TESTING PROGRAM

TENNESSEE VALLEY AUTHORITY

SE000YAH NUCLEAR PLANT. UNITS 1 AND 2

DOCKET NUMBERS 50-327 AND 50-328

1.0 INTRODUCTION

The Code of Federal Reoulations, 10 CFR 50.55a, requires that inservice
testing (IST) of certain American Society of Mechanical Engineers (ASME) Code
Class 1, 2, and 3 pumps and valves be performed in accordance with Section XI
of the ASME Boiler and Pressure Vessel Code (the Code) and applicable addenda,
except where alternatives have been authorized or relief has been requested by

!
the licensee and granted by the Commission pursuant to Sections (a)(3)(i),(a)(3)(ii), or (f)(6)(i) of 10 CFR 50.55a. In proposing alternatives or '

;

requesting relief, the licensee must demonstrate that: (1) the proposed
alternatives provide an acceptable level of quality and safety; (2) compliance
would result in hardship or unusual difficulty without a compensating increase
in the level of quality and safety; or (3) conformance is impractical for its
facility. Section 50.55a authorizes the Commission to approve alternatives
and to grant relief from ASME Code requirements upon making the necessary
findings. NRC guidance contained in Generic Letter (GL) 89-04, " Guidance on

!Developing Acceptable Inservice Testing Programs," provides alternatives to.

|the Code requirements determined acceptable to the staff. GL 89-04, i

Supplement 1, and NUREG-1482, " Guidelines for Inservice Testing at Nuclear
Power Plants," give additional guidance. The NRC staff's findings with !

respect to authorizing alternatives and granting or not granting the relief
requested as part of the licensee's IST program are contained in this safety
evaluation.

2.0 BACKGROUND

In its letter of November 21, 1995, Tennessee Valley Authority, the licensee
for the Sequoyah Nuclear Plant, Units 1 and 2, submitted the second 120-month
interval Inservice Testing (IST) Program for Pumps and Valves. The IST
program was developed to the 1989 Edition of the ASME Code, which references
the ASME Operations and Maintenance Standards, Part 6 and Part 10, IST of
pumps and valves, respectively. When the 1989 Edition of the ASME Code was
incorporated by reference in paragraph (b) of Section 50.55a, a modification
to the leakage rate testing requirements for containment isolation valves
given in Part 10 was identified. Specifically, the analysis of leakage rates
and corrective action requirements given in paragraphs 4.2.2.3(e) and (f) are
to be applied to containment isolation valves in addition to the requirements
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of paragraph 4.2.2.2. Additionally, the regulations clarify that the 1988a
Addenda of the OM Standards is the correct reference per the 1989 Edition of
the ASME Code. No other limitations or modifications were taken related to
the implementation of the 1988a Addenda of the OM Standards, Part 6 and
Part 10.

The interval start date for both units was December 15, 1995, based on a
period of extended shutdown during the first 120-month interval. The interval
date was estimated at the time of the IST program submittal. In the next
revision of the program, the licensee should clarify the actual date.

3.0 PUMP RELIEF RE0 VESTS

The IST program for pump testing contains seven requests for relief. The
program includes a number of pumps that are not within the scope of 10 CFR
50.55a. These pumps are considered part of an augmented program to meet
requirements for periodic testing under 10 CFR 50, Appendix B, Criterion XI,
" Test Control ." Relief requests for the ASME Code Class 1, 2, or 3 pumps are. !evaluated below.

i

|
3.1 Relief Reauest RP-01

The relief request relates to time for taking vibration measurements
considering the lack of flow instruments for the essential raw cooling water
(ERCW) screen wash pumps. Part 6 requires that either the flow or
differential pressure be set at the reference value and then the other
measured and compared to its reference value. Vibration measurements are to
be taken at the same time the other measurements are taken for repeatable test
conditions.

3.1.1 Licensee's Basis for Relief

The licensee states: |

No in-line instrumentation exists to measure flow and the physical
configuration of the pump and piping does not allow the use of
portable flow measuring equipment such as ultrasonics. Piping
from the discharge of the screen wash pumps is open-ended to the
spray nozzles at the traveling screen and is relatively a short
with multiple elbows, reducers, and valves in different planes.
The physical configuration of this piping system is such that no
portion of the piping meets the requirements for adequate
installation of a permanent flow measuring device. Therefore,
measured flow readings from an installed device may not be
repeatable nor representative of actual pump flow. Significant
system modifications, such as piping rerouting and support
redesign, would be required to obtain a configuration that would
provide reliable flow readings.

SQN plans to perform the test at dead-headed conditions. The pump
manufacturer has verified this is acceptable for a short period of
time. By performing the test at dead-head conditions, the flow
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rate is constant (i.e., it is equal to zero) and therefore, only
the differential pressure is needed to be measured [to assess the
condition of the tested pump]. Differential pressure is
calculated using inlet and discharge pressure. Although t.he pump
does not operate at this condition, it is acceptable to perform
the test in this manner. The pump can be trended for degradation
based on flow and differential pressure at this point on the pump
curve which should be indicative of pump performance at normal
operating conditions. The pump manufacturer has suggested that
the vibration measurements be performed at normal operating
conditions instead of dead-head conditions.

3.1.2 Proposed Alternative

The licensee proposes:

The pump will be tested quarterly with the differential pressure !

at dead-head conditions which is in compliance with OM-6.
However, after these measurements are taken, the pump differential
pressure will be adjusted to a reference point (near normal
operating conditions) and vibration measurements will be taken and
trended at this point.

3.1.3 Evaluation
1

We do not agree with the licensee's interpretation that testing a pump at |

dead-head conditions complies with Part 6 requirements (i.e., zero flow is not
addressed in Part'6). However, for the subject pumps, testing in a
configuration that would allow for flow measurements is not practical without
modifications to the plant. These pumps are somewhat unique in that even in a
plant shutdown condition, there is no flow path available to allow for flow
measurements. Therefore, while the NRC does not encourage plants to test
pumps at dead-head conditions because of the potential for damaging the pumps,
the pump manufacturer has indicated that such testing for a short period of
time is acceptable. Because testing in accordance with Part 6 is impractical,
the proposed method of testing at dead-head conditions will provide an
adequate level of assurance of the operational readiness of the subject pumps,
considering the burden on the licensee if the Code requirements were imposed.

Because of the short time that the pumps will be operated in the test
condition (i.e., dead-headed), it would be difficult to meet the requirements
of Part 6 to establish test conditions and then take vibration measurements.
Requiring the licensee to take these measurements during the test could
prolong operation in the dead-head condition, which would be detrimental to
the pump. The alternative to take the vibration measurements after the test
is completed and the pump is returned to normal operating conditions at a
particular point of differential pressure will ensure a measure of
repeatability. Therefore, imposing the Code requirements would place an
unusual difficulty or hardship on the licensee without a compensating increase
in the level of quality and safety.
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3.1.4 Conclusion

Considering the impracticality of meeting the Code requirements for flow
measurement during IST with the limitations in the design and application of
the ECRW screen wash pumps, relief is granted pursuant to 10 CFR

- 50.55a(f)(6)(1) for testing the pumps at dead-head conditions without
measuring flow. The burden on the licensee, if the Code requirements were
imposed, has been considered.

The proposed alterative for taking the vibration measurements at normal
operating conditions, just after each dead-head test completion, is authorized
pursuant to 10 CFR 50.55a(a)(3)(ii) based on the hardship or unusual
difficulty without a compensating level of quality and safety that would
result if the code requirements were imposed.

~

3.2 Relief Reauest RP-02

3.2.1 Licensee's Basis for Relief

| The licensee states:
|

| Residual heat removal pumps are tested using the minimum flow
recirculation lines provided for pump protection. No other flow
path is available to meet the quarterly testing of OM-6. The
miniflow path is of fixed resistance and limits flow to the

.minimum required flow for pump protection. The nominal miniflow
|rate is 500 gpm [ gallons per minute] for pump protection. t

i

Test results during the first ten-year inspection interval have '

shown variations of recorded flow readings which exceed the OH-6
allowable range requirements. Residual heat removal pump miniflow ,

;

rate is determined using an installed flow measuring device in the
,

14 inch pump discharge header while flowing through the 3 inch ^

miniflow line that includes a 2 inch miniflow return valve. The
flow measuring device meets OM-6 range and accuracy requirements; t

however, small changes in the differential pressure across the :
flow element' equate to relatively large changes in the flow. A

idifferential pressure change of 2 inches of water at the flow
,

element would equal a 55 gpm change in flow.
1

While testing using the miniflow recirculation line, the pump is
i

| operating in'the flat portion of the pump curve near shutoff head
| conditions. Changes in the flow rate of the magnitude which would I
| equal or exceed the OM-6 required range for flow would result in '

: negligible changes in pump differential pressure. Pump
differential pressure would only change a maximum of 0.15 psig4

| [ pounds per square inch gauge] from the 520 gpm reference value to
the OM-6 upper and lower limits for flow of 572 and 468 gpm, )

,

respectively. A change in flow in excess of 3000 gpm would be 4

!- required for the differential pressure to. exceed the OM-6 required :

; acceptable range of 0.9 times the reference value. )
1.

.i '

S
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With-the configura' tion ' f the installed flow instrumentation, ando

the negligible effect of the changes in flow have on differential :
pressure while operating near the shutoff head, maintaining icompliance with OM-6 specified flow ranges is not practical. ;

I

Ensuring miniflow rate is in compliance with OM-6 required ranges is of I
little value in determining pump conditions or the pumps ability to meet :
its design function. No other flow measurement means are available that

!will provide the repeatability necessary to meet OM-6 ranges.
|
|3.2.2 Alternative Testina
i
i

The licensee proposes: 1
!

The residual heat removal pumps will- be tested quarterly using the j
!

minimum flow recirculation .line where differential pressure and
vibration will be measured and trended. During each refueling i

.

outage, the residual heat removal pumps will be tested in I

accordance with OM-6 at full flow to ensure compliance with their-
.

'

emergency core cooling safety function requirements.
;

3.2.3 Evaluation
>

,

The NRC identified an acceptable alternative for pumps that are tested using a j
minimum recirculation line without flow instrumentation in GL 89-04, Position
9. The licensee's proposed test plan for the.RHR pumps complies with the :

iguidance given in Position 9. Therefore, the staff considers that the
ialternative will provide an acceptable level of quality and safety. :

3.2.4 Conclusion ,

Pursuant to 10 CFR 50.55a(a)(3)(i), the alternative testing plan for the RHR )
pumps is authorized. The testing will provide an acceptable level of quality j
and safety. The licensee will conduct quarterly testing using the minimum
recirculation line, measuring differential pressure and vibration, and
supplement monitoring with a substantial flow test, including measured flow
rate in accordance with the requirements of Part 6, performed each refueling
outage, ~

3.3 Relief Raouest RP-03

The relief request relates to the full-scale range requirements applicable to
the suction pressure gauges for the shutdown board room chilled water pumps
and the boric acid transfer pumps. Paragraph 4.6.1.2(a) of Part 6 requires
that the full-scale ~ range of each analog instrument shall be no greater'than
three times the reference value.

.

!

I
'

-_ _ , ,_ . _ _ . - , .. _ _ -,
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3.3.1 Licensee's Basis for Relief

The licensee states:

These pumps have low suction pressure requirements where the
pressure is as low as 1.5 psig. To meet the requirements of OH-6,
Paragraph 4.6.1.2(a), special low-range pressure gauges would have '

to be purchased. Three times this pressure is 4.5 psig and the
maximum allowable error of 2% would be 0.09 psig. Using a 15 psig
gauge during testing would provide a maximum allowable error of

.

0.30 psig. The 0.21 psig difference in accuracy of the two gauges '

is negligible. This relief request is based on guidance provided
in the SER dated October 23, 1987, and was approved in the
previous 10-year interval.

3.3.2 Alternative Testi.e.g

The licensee proposes:

Pump testing will be performed using 15 psig gauges in lieu of
gauges required by 0M-6, Paragraph 4.6.1.2(a). ,

1

3.3.3 Evaluation

The requirements in the Code for the full-scale range of analog instruments to
be no greater than three times the reference value are related to the
precision of the instruments. If the range is too great, generally the

Ioperator performing the test will not be able to read the instrument with a
high degree of precision. In the case for these pumps, the total range of the
gauge is 15 psig. With a reference value of 1.5 psig, one mark on the gauge
for each I psig gives an operator the ability to read 1.5 psig. Readings in
increments any smaller than one half the marked increments would not be
precise. Therefore, the difference in the accuracy of the instruments (error
of 0.30 psig vs. 0.09 psig) may not be within the precision of the instrument;
however, the accuracy relates to assuring that the instrument reading will be
within an acceptable range, not that the reading precision is assured.

While an instrument with a range of 4.5 psig could allow for a higher degree
of precision in the reading, the burden of replacing the instruments either on
a permanent basis or each time the test is run (temporary test instruments)
may not be justified. The licensee has not fully addressed these aspects of
the impracticality or the burden in meeting the Code requirements. Because
the request was approved in the previous interval, an interim period of time
for further justifying the continued use of the instruments will not cause an

iunacceptable level of quality and safety. The licensee should also discuss
the total contribution of the suction pressure readings in the measurement for

;

differential pressure (i.e., how the suction pressure reading compares to the '

discharge pressure and the overall impact on the accuracy of the final value
for differential pressure).
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3.3.4 Conclusion

A period of 180 days is authorized for the continued use of the installed
suction gauges for IST of the subject pumps pursuant to 10 CFR
50.55a(a)(3)(1). The installed instruments will provide an acceptable level
of quality for an interim period while the licensee further investigates the
burden of using gauges that meet the Code requirements and more fully assesses
the impact on the final measurement of differential pressure. If the licensee
determines that relief is still necessary, a revised request should be
submitted for NRC review prior to the , expiration of the 180-day period.

3.4 Relief Reauest RP-04

The request relates to requirements in paragraph 5.2 of Part 10 for taking
flow measurements during quarterly testing of the safety injection pumps.

3.4.1 Licensee's Basis for Relief

The licensee states:

The safety injection pumps are tested quarterly using the minimum'
flow recirculation line provided for pump protection. No other
flow path is available to meet the quarterly testing of OM-6. The
miniflow path is of fixed resistance [and] contains a restricting
orifice which limits flow to the minimum required for pump
protection. The nominal miniflow rate is 30 gpm with a minimum
required flow of 28 gpm for pump protection. With flow already
near the minimum required, it is not practical to throttle flow
lower and set to a specific value, therefore, measurement of flow
for this purpose is not needed.

While testing using the miniflow recirculation line, the pump is
operating in the flat portion of the pump curve near shutoff head
conditions. Changes in flow rate of the magnitude which would
equal or exceed the OM-6 required range for flow would result in
negligible changes in pump discharge pressure. Pump discharge
pressure would only change a maximum of 3.0 psig from the 30 gpm
reference value to OH-6 upper and lower limits for flow of 27 and
33 gpm, respectively. With a nominal safety injection pump
discharge pressure of 1500 psig and allowable gauge range of
4500 psig, a 3.0 psig change in discharge pressure would not be

|detectable.

A change in flow in excess of 250 gpm would be required for the
differential pressure to exceed the OH-6 required acceptable range ;

of 0.9 times the reference value. A change in flow rate of this {
magnitude is not practical to expect to occur without a I

significant change in pump condition. Other test parameters such
as vibration are measured and trended and would detect changes in
the pump condition. It is, therefore, not useful to instrument
and measure flow in the miniflow path or practical to set flow to
a specific reference value. The fixed resistance flow path

i

- _ _ _
b
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ensures differential pressure will be obtained under the same flow
:conditions during_each quarterly test.

3.4.2 Alternative Testina

The licensee proposes:

The safety injection pumps will be tested quarterly using the |minimum flow recirculation line where differential pressure and |

vibration will be measured and trended. During each refueling i

outage, the safety injection pumps will be tested in accordance
;

with OH-6 at full flow to ensure compliance with their emergency
{core cooling safety function requirements. !

3.4.3 Evaluatign

The NRC identified an acceptable alternative in GL 89-04, Position 9, for
pumps that are tested using a minimum recirculation line without flow
instrumentation. The licensee's proposed test plan for the safety injection
pumps complies with the guidance given in Position 9. Therefore, the staff
considers that the alternative will provide an acceptable level of quality and
safety.

3.4.4 Conclusion

Pursuant to 10 CFR 50.55a(a)(3)(i), the alternative testing plan for the
safety injection pumps is authorized based on the acceptable level of quality |

and safety that is afforded by the alternative. The licensee will conduct
quarterly testing using the minimum recirculation line, measuring differential
pressure and vibration. The quarterly testing will be supplemented by a
full-flow test with measured flow rate in accordance with the requirements of
Part 6, performed each refueling outage. !

3.5 Relief Recuest RP-05
;

The request related to the calibrated range of digital flow instruments used
for IST of the containment spray pumps. Paragraph 4.6.1.2 of Part 6 requires
digital instruments to be calibrated such that the reference value does not
exceed 70 percent of the calibrated range of the instrument.

3.5.1 Licensee's Basis for Relief

The licensee states:

Digital ultrasonic flow equipment is used to measure flow for the
containment spray pump tests with the current maximum allowable
reference value for the flow of 4940 gpm. Following the
calibrated range requirements of OM-6, a reference value of

'4940 gpm would require digital instrumentation with a calibrated
range of 7064 gpm. A flow rate of 7064 gpm is equal to a velocity
of 45.3 feet pe. second in the 8-inch schedule 40 piping of the
containment spray system. Per the specifications provided by the
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ultrasonic flow equipment manufacturer, the maximum flow velocity
measurement capability is 40 feet per second or 6237 gpm.

The ultrasonic flow equipment has an accuracy of 1% whichexceeds the OM-6 accuracy requirement of 2% and has been proven
acceptable. for use in determining flow measurements. Calibration
of ultrasonic equipment to 7064 gpm would not provide any greater
assurance that the equipment is in calibration at the reference,

value than calibrating the instrumentation to the reference value.
SQN does not have installed flow instrumentation or other means to
measure flow in the containment spray system other than through
the use of ultrasonic equipment. The inability to use ultrasonic.

equipment would require a modification to the piping system at
considerable expense. An installed flow measuring device in the
containment spray system would not enhance the detection of pump
degradation over that presently provided by ultrasonic flow
equipe.ent.

3.5.2 Alternative Testina

The licensee proposes:
*-

Calibrate ultrasonic flow instrumentation such that the reference'

value does not exceed 95% of the reference value.

3.5.3 Evaluation

iThe licensee has no means for measuring the flow for the containment spray
ipumps other than using temporary flow instruments such as the proposed

ultrasonic equipment. The licensee states that modifications to the piping
;

1

system would be required if they are unable to use the ultrasonic equipment,
and that an installed flow measuring device in the containment spray system
would not enhance the detection of pump degradation above the level provided
by the ultrasonic equipment. The NRC considers that the installation of flow ,

instruments is not a backfit (see response to Question 105 from the Minutes of
the Public Meetings on GL 89-04); however, if an acceptable level of quality
and safety can be provided by an alternative instrument, installation of
permanent flow instruments would not be necessary to meet the Code.

If the digital ultrasonic flow meter met all requirements of Part 6, no
request for an alternative would be necessary, though the licensee would need
to ensure that the equipment will give repeatable, accurate measurements
according to the vendor's specifications (e.g., location of the instrument
must be the same from test to test, and there must be sufficient length of
pipe between the discharge of the pump to the location of the flow meter).

The-licensee notes the accuracy of the ultrasonic flow meter as 1 percent,
but does not state whether this refers to a 1 percent accuracy of the value
read or a 1 percent accuracy over the calibrated range of the instrument.
With the proposed range, either application would be more accurate than
instruments that meet the Code-required range and accuracy over the range.
Therefore, the accuracy of the reading would be acceptable.
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The basis for the 70 percent stipulation for reference values using digital
instruments is not stated in the Code. The requirement applies to the
measuring devices for all measured parameters, although in ASME Section XI,
Code Case N-472, the alternative to use digital instruments for vibration
measurement specifically stated that the " instrument range requirements of
IWP-4000 shall not apply" when using the digital vibration instruments.

!
With a flow reference value at 95 percent of the calibrated range, the
inservice test would be acceptable if the flow is the parameter that is set at
the reference value and then the differential pressure is measured. If the
differential pressure is the set value, the flow measurement might exceed the
range of the instrument while remaining within the acceptable operating range |

of the Code. Therefore, the use of the instrument, which gives a more |
accurate reading than instruments that would comply with the Code (but with a l

more narrow range), gives an acceptable level of quality and safety if the |flow is the set parameter. I

3.5.4 Conclusion

The use of the alternative instrumentation is authorized pursuant to
10 CFR 50.55a(a)(3)(1) based on the acceptable level of quality and safety

.

ensured by the instrumentation. The authorization is given with the |
|

assumption that (1) the licensee meant that the reference value for flow would
not exceed 95 percent of the calibrated range and (2) flow is the set
parameter for performing the test. If the assumptions are incorrect, the
licensee has 180 days to inform the NRC and submit a revised request. If the
assumptions are correct, the licensee should include the information in a
revision to the relief request to be submitted to the NRC within one year of
the date of this safety evaluation.

|

l
3.6 Relief Reauest RP-06 |

The request applies to all pumps in the IST program. Paragraph 6.1 of Part 6
requires that "if deviations fall within the required action range of Table 3,
the pump shall be declared inoperable until the cause of the deviation has
been determined and condition corrected."

3.6.1 Licensee's Basis for Relief

The licensee states:

The deviation of pump hydraulic and/or vibration data which falls i
in the required action range of Table 3, " Ranges for Test '

Parameters" (consisting of Figure 1 and Tables 3a and 3b of the
errata to 0Ma-1988 contained in 0Mb-1989), is an indication of
degradation. It may be possible through analysis of past
perforn.ance data from the subject pump or other similar pumps to

iensure that the pump remains capable of performing its intended i

safety function until the next scheduled unit outage. Such an
analysis could prevent the unnecessary shutdown of the unit to
perform repairs to the pump. -

1

i
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3.6.2' Alternative Testina |
!

The licensee proposes:
!

In lieu of the requirements in paragraph 6.1, " Acceptance
Criteria," in OM-6 for pumps whose hydraulic and/or vibration data ;

!falls into the required action range of Table 3,~" Ranges for Test
iParameters," the requirements of ISTB 6.2.2, " Action Range," of ithe 1995 Edition of the ASME OM Code will be implemented for the-

inservice testing of safety-related pumps. The related
requirements of ISTB 4.6, "New Reference Values," will also be
implemented for the inservice testing of safety-related pumps.

3.6.3 Evaluation

The 1995 Edition of the ASME OM Code, Subsection ISTB (which replaces Part 6
for IST of pumps), allows that "[i]f the measured test parameter values fall *

within the required action range of Table ISTB 5.2.1-1, Table ISTB 5.2.1-2, |

Table ISTB 5.2.2-1, or Table ISTB 5.2.3-1, as applicable, the pump shall be
declared inoperable until' etther the cause of the deviation has been
determined and the condition is corrected, or an analysis of the pump is
performed and new reference values are established in accordance with para.
ISTB 4.6." This paragraph actually clarifies that if a pump can be shown to
be capable of performing its safety function, it may be returned to service
with adjusted reference values. This reflects that there are pumps that have

:
such a significant margin above the safety requirements, they may degrade from

|their initial performance, but remain capable of meeting their safety
function. Pumps which do not have this margin would not be returned to j-

service without repairs or replacement. The analysis must justify that the
.

degradation mechanism will not cause further degradation such that before the
next pump test or before repairs can be performed the pump would fail. As
such, the alternative will provide an acceptable level of quality and safety
for monitoring the pumps.

3.6.4 Conclusion

- The alternative to allow the analysis of data and establishment of new
reference values for pumps performing outside the acceptable range is
authorized pursuant to 10 CFR 50.55a(a)(3)(i) based on the acceptable level of-
quality and safety that will be provided by the alternative.

3.7 Relief Reauest RP-07

The request applies to all pumps in the IST program. Table 3a of Part 6
requires, for centrifugal and vertical line shaft pumps which operate at
1600 rpm [ revolutions per minute), an Alert Range of the smaller value of

|

>2.5 V,,[ the sma,Yler value of > 6V,,, or > 0.70 inches per second.
to 6 V or > 0.325 to 0.70 inches per second and a Required Action !

Range o
!

|

I
i

L
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3.7.1 Licensee's Basis for Relief

The licensee states:

The OM-6 requirements do not provide for pumps which have
extremely low levels of vibration. For example, the essential raw
cooling water pump lower bearing vibration is approximately
0.0081 in/sec. Based upon the OM-6 ranges, this reference value
would result in entry into the alert range at 1 0.020 in/sec and
into the required action range at 2 0.049 in/sec. By the
standards listed below, these vibration levels are considered
acceptable. Based on current vibration data, the application of
the OM-6 ranges would result in a significant percentage of the
SQN pumps entering the alert range with vibration levels below

! 0.1 in/sec. The required increased frequency testing would
accelerate the normal wear process and ultimately lead to
increased maintenance activity and reduced availability.

A review of three widely accepted sets of guidelines for absolute
vibration limits provides the following results:

OM-6

Vibration Level Quality Judgement
,

> 0.325 in/sec. Alert Range
|

> 0.700 in/sec. Required Action
,

ANSI S2.41 (ISO 2372)
-.n

Vibration Level Quality Judgement
,

0 - 0.1 in/sec Good

0.1 - 0.25 in/sec Satisfactory
0.25 - 0.62 in/sec Unsatisfactory

> 0.62 in/sec Unacceptable

IRD General Machinery Vibration Severity Chart

Vibration Level Quality Judgement-

0 - 0.8 in/sec Good

0.08 - 0.16 in/sec Fair,

,

! 0.16 - 0.31 in/sec Slightly Rough
i
; 0.31 - 0.63 in/sec Rough

> 0.63 in/sec Very Rough
j

i

l

|
|

|



,

'

.

.

-

- 13 -

3.7.2 Alternative Testina

The licensee proposes:

Establish a minimum reference vibration level threshold of
0.10 in/sec peak velocity for centrifugal and vertical line shaft
pumps operating at 2 600 rpm. Alert and required action levels
for baseline vibration levels at or below 0.10 in/sec peak
velocity will be 0.25 and 0.6 in/sec, respectively. Components
with measured vibration levels less than 0.10 in/sec peak velocity
during testing will be acceptable, regardless of relative change
from the baseline levels. Alert and required action levels for
baseline vibration levels above 0.10 in/sec peak velocity will be
as described in Table 3a. Alert and required action levels for
reciprocating pumps and for centrifugal and vertical line shaft
sumps operating at 5 600 rpm are not affected by this relief and
will meet the requirements of Table 3a of OM-6. The [ test]frequency requirements of OM-6 are not affected by this relief.

|

3.7.3 Evaluation

Part 6 requires the establishment of reference values for vibration
measurements and provides acceptance criteria for vibration in both relative
and absolute terms. A well-balanced pump may exhibit very low vibration in
both relative and absolute terms. The industry and ASME Code committees have

,

'

recognized a concern with using low reference values for smoothly running
pumps, since this might result in declaring a pump inoperable even with very
low vibration levels. ,

'

!The ASME OM Task Group on Vibration is actively considering the reference
value issue for smoothly running pumps. However, there is not yet a consensus
on the correct approach. It is obvious that a multiple of a very small
reference value of vibration (such as 0.01 in/sec) could result in requiring
action at a level that is generally considered a very low level of vibration
(6 x 0.01 in/sec = 0.06 in/sec). That level is well below the absolute
required action limit of 0.7 in/sec and the alert level of 0.325 in/sec. Even
many new pumps experience vibration at levels higher than 0.06 in/sec. An
Electric Power Research Institute (EPRI) Report, EPRI GS-7406, " Vibration
Sensor Mounting Guideline," found variations of up to 0.05 in/sec in vibration

,

readings made by several individuals with a hand-held probe.

The licensee proposes to assign a minimum reference value of 0.1 in/sec for
any pump with a measured reference value of 5 0.1 in/sec. This value of
vibration velocity is generally indicative of a pump in good operating

, condition, particularly for pumps with speeds greater than 600 rpm. Values of
pump vibration velocity that are 2.5 times higher than this reference value
(in the alert range) are generally representative of pumps that are still in
good operating condition. Values of pump vibration velocity which are six
timas higher than this reference value (in the required action range) are
gantrally in the unsatisfactory or rough region. However, for pumps with very
low normal vibration levels, an increase to greater than ten times the normal

'
,

|

|

|
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level could be indicative that the condition of the pump that warrants
investigation.

There could be cases where the proposed reference values are not appropriate.,

! One e.onsideration is thewhere the vibration measu. mobility characteristic of the structure at the pointrement.is taken. Mobility is a measure of a
structure's willingness to be set in motion by a~ force. The following formula
shows the relationship of force and mobility to vibration:

| Force x Mobility - Vibration
|
!

Given a certain level of cyclic vibrational force, if a vibration measurement
is taken on an area of a pump with relatively low mobility, the measuredi

!' vf' oration value will be. low. That is, the magnitude of the measured value
| wc,uld be influenced (e.g., suppressed) by the low mobility of the machine:at
L the measurement point. The readings could be masked by the pump housing when

the readings are taken at a location . remote from the bearing, for example.,

The licensee should consider using the actual measured vibration level if low
'

!' mobility is a problem. Therefore, because there are factors that could be
unique to a pump, it would not be appropriate to approve an alternative on a

| general ba~ sis. The licensee should review each ap
relief request that discusses each pump, the pump' plication and submit a

_

s structure, and the reasons
why the pumps would not be affected by mobility characteristics of the
mounting structures or the housing.

3.7.4 Conclusion

The request is not approved on the general basis applicable to all pumps in
the IST program. The licensee should take the recommended actions and submit
a revised request that discusses the details of each application. If a
consensus is reached by the ASME OM Committee, the licensee may considert

submitting a request consistent with the changes to the OM Code for NRC
review.

4.0 VALVE RELIEF REQUESTS

The IST program includes the valves subject to the requirements of 10 CFR
50.55a and includes an augmented valve testing program for certain valves not
in the scope of Section 50.55a. The relief requests for the IST valves are
evaluated below. There are a number of test- deferrals from quarterly to cold
shutdowns or refueling outages. As these test deferrals are allowed by
Part 10, no evaluation is included in this safety evaluation. Guidance'on
test deferral justifications is given in NUREG-1482.

~ 4.1- Relief Reauest RV-1

The request applies to various check valves in a number of systems. The
valves have been grouped for disassembly and inspection in accordance with

,

|

Position 2 of GL 89.-04.
{

i
1

,

1

l

1

.
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4.1.1 Licensee's Basis for Relief

The licensee states:

In Generic Letter 89-04, Position 2, the NRC staff established a
position regarding valve disassembly and inspection-as an approved
alternative method to be used as a means of determining that a-
valve disc will full-stroke exercise open or of verifying closure .

!capability. When direct or indirect methods of exercising check,

l !valves are not available or when it is_impract; cal to demonstrate Jj opening or closing capabilities by other means, the disassembly
I and inspection method will be used to fulfill the inservice~

testing requirements. Several check _ valves in this inservice test
program require disassembly during refueling outages as an
alternate method of verifying check valve full-stroke capabilities.L

| and operational readiness. To minimize the number of check valves
that are disassembled during refueling outages, a check valve'

sample disassembly schedule and inspection program is implemented.

L This program complies with the requirements of Generic Letter 89-04, -
Position 2, and meets the NRC guidelines set forth within the genericletter. [The licensee listed the guidelines from Position 2 in the .

;
-

! submittal.) !
~

! 4.1.2 Alternative Testina

The licensee proposes: I

When practical, partial valve stroking quarterly or during cold
shutdown will be performed. Valves will be disassembled during
refueling outages on a rotating basis. Additionally, partial
exercising shall be performed upon reassembly when practical.

4.1.3 Evaluation
.

!
| The NRC has indicated that a. sample disassembly program is an acceptable'~

alternative when it is impractical to test check valves in a manner that will
verify that the valve obturator travels to the full open position or closes on
cessation of flow. Part 10 specifies that disassembly and inspection is one
means of verifying the necessary check valve obturator movement, though it ,

'

specifies-disassembly of each valve every refueling outage. The 1995 Edition i
of the OM Code includes changes that allow for a sampling disassembly program; '

,

and, therefore, the Code committee has indicated that it generally supports
'

continued use of the NRC's position. Because the staff has already indicated
that a sample disassembly and inspection program is an acceptable alternative
for ensuring an adequate level of quality and safety, the licensee may
implement such a program. j

,

4.1.4 Conclusion-
|
!- Based on the acceptable level of quality and safety that will be afforded by !-

; - the implementation of a sample disassembly and inspection program that
,

i

n

I
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conforms to the guidance of Position 2 of GL 89-04, the alternative is
| authorized pursuant to 10 CFR 50.55a(a)(3)(i).

4.2 Valve Relief Recuest RV-2

l The request applies to the solenoid valves that open to allow flow of the
,emergency raw cooling water (ERCW) to the compressed air compressors. The
!valves are Class 3, category B, power-operated valves subject to the '

stroke-time testing requirements of paragraph 4.2 of Part 10.
;

4.2.1 Licensee's Basis for Relief

The licensee states:

These solenoid valves are part of the auxiliary air compressor
package, have no position indication and are totally enclosed,
preventing visual confirmation of valve position. Satisfactory
operation of the auxiliary air compressors verifies that FSV-32-61
and 87 operates. Alternative testing will provide an acceptable level
of safety. l

4.2.2 Alternative Testina
.

The licensee proposes:

Exercise by observing the auxiliary air compressors to ensure the '

solenoid valve opens to supply ERCW cooling by ensuring auxiliary
'

air compressor temperature is acceptable [on a] quarterly [ test
frequency).

4.2.3 Evaluation

These valves are described as skid-mounted on the air compressors. The air
compressor packages are typically supplied with the appropriate connections to
cooling water. In such installations, the skid-mounted subsystems are
generally not designed to enable inservice testing in accordance with the Code
requirements. Therefore, compliance with the Code requirements is impractical
and it would be an undue burden to impose the requirements (i.e.,
modifications to the subsystems would be necessary and yet are not feasible
considering the design of the air compressor package). When the subsystem
does not enable individual testing, but testing of the larger component (i.e.,
the air compressor) ensures that the valves are functioning properly, the
al'ernative will provide an adequate means for assuring operational readiness.
The corrective action requirements of Part 10 must be appropriately adapted to
the alternative test.

4.2.4 Conclusion

| Because stroke-time testing the subject valves in accordance with the Code is
j not practical due to limitations in the design, the requested relief is
: granted pursuant to 10 CFR 50.55a(f)(6)(i). The burden on the licensee if the

Code requirements were imposed has been considered in granting this relief.
!

v

_.
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1

The alternative testing, in consideration of the impractical design, will|

| afford an adequate level of assurance of operational readiness of the valves.
4.3 Relief Reauest RV-3

i

The request relates to the Class 1 residual heat removal (RHR) valves that !
open to allow flow from the reactor coolant system to the suction of the RHR
pumps and close to act as pressure isolation valves to prevent
overpressurization of the RHR system. The Code requires that the valves be
tested quarterly while in cold shutdown or refueling outages.

4.3.1 Licensee's Basis for Relief !

The licensee states:

Full-stroking of RHR return valves during shutdown isolates decay heat removal
capacity, mixing capacity needed to maintain uniform boron concentration
within the RCS, and ability to produce gradual reactivity changes during boron
concentration reductions in the RCS. It is generally not considered prudent ,
to remove a valve from its safety related position to perform a periodic, code
test when that testing places the unit in an overall degraded condition. With
respect to these specific valves, it is deemed additionally ill-advised in
consideration of Unresolved Safety Issues (USI) A-31, " Residual Heat Removal
Shutdown Requirements," and A-45, " Shutdown Decay Heat Removal Requirements,"
which address concerns regarding loss of residual heat removal capability
leading to core damage. Reliability of performing heat removal functions is
specifically identified as being dependent on the frequency of events that
jeopardize decay heat removal operations.

Alternative testing will provide an acceptable level of quality
and safety and the increase in the level of safety by normal
testing is not commensurate with the difficulties or risks
involved. Extended outages of greater than 3 months are not
normally anticipated.

4.3.2 Alternative Testina

The licensee proposes:

Full stroke exercise while shutting down when going on RHR as
required. Full stroke exercise during startup when coming off RHR
as required. Frequency for Alternative Testing: Full stroke
exercise while shutting down (when going on RHR) if not exercised
in the last 3 months or the projected outage duration would cause
valves to require testing prior to startup. If not stroked during
shutdown, the surveillance interval expires during outage, or if
outage duration exceeds 3 months, valves need not be exercised

i until startup when coming off RHR.
I
!
|

|
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4.3.3 Evaluation

The. licensee has determined that it is impractical to exercise the subject
valves during power operations and has deferred testing to cold shutdowns and
refueling outages when the RHR system is in service and operating. However,

.the licensee has reviewed the concerns associated with potential loss of RHR
during shutdown conditions (referred to as " shutdown risk") and has determined
that testing the valves degrades the overall reliability of the RHR system
while in operation to remove decay heat.. Therefore, the licensee proposes to
operate RHR with the valves open and perform testing when the RHR system is
being placed in operation (plant shutdown) and when it.is being taken out of
service (plant startup), but not more often than once every 3 months. The
alternative testing will give an overall acceptable level of quality and
safety considering the potential loss of system that could result if testing!

j were performed while operating the RHR system for decay heat removal.

4.3.4 Conclusion

| The proposed alternative testing schedule for the RHR pressure isolation
valves is authorized pursuant to 10 CFR 50.55a(a)(3)(i) based on the adequate
level of quality and safety that is afforded and considering the potential|

i risk in performing the testing at the Code-required frequency.

4.4 RELIEF RE0 VEST RV-4

This relief request has been deleted.

4.5 RELIEF RE0 VEST RV-5

The eight ERCW pump air release check valves open to admit air to the pump
column which allows water in the pump column to drain back to the pump pit

; when stopping the pump. These valves remain open for a period of time upon'

starting the pump to provide a vent path for the air in the pump columns and
discharge head. The valves then close to provide a flow boundary after the
pump starts and water reaches the pump discharge and check valve. The valves
are located in a horizontal run of pipe and are installed upside down (i.e.,
the valve bonnets face downward) so that gravity will assist in opening the
valve. The impractical requirement is verifying that the valves full-stroke
open.

| 4.5.1 Licensee's Basis for Relief

The licensee states:

There is no required flow rate for these valves and no practical
way to determine the flow rate through these small diameter
val v'es . The. rules of OM Part 10 and NUREG-1482 were developed
with liquid flow in mind and not compressible gaseous flow.
Attempting to measure an air flow rate this small will result in
very inaccurate and unrepeatable results. Additionally, the
nature of the flow through these valves is such that it will not
be at a steady state [ condition] long enough to quantify. The

!
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flow will rapidly accelerate to a maximum and then steadily
decrease as the driving force of the water column level above the
river elevation decreases.

4.5.2 Alternative Testina

The licensee proposes:

Verify that the valves open after stopping the pumps by use of a
smoke .ast to verify that the valves at least partially stroke
open. This will be indicated by the smoke being drawn into the
piping by the vacuum caused by the water in the pump column when it
starts to drain back to the pump pit. The closing function of the
valves will be demonstrated during each pump test. Frequency for
Alternative Testing: Once per quarter.

4.5.3 Evaluation

The Code requirements are not limited liquid flow, though testing may be
easier for valves that function in a liquid system and few air systems are *

ASME Code Class 1, 2, or 3 systems. The Code specifies that obturator
movement be verified by observing a direct indicator (position indicating
device), by other indicators (changes in system pressure, flow rate, level,
temperature, seat leakage), or other positive means. A mechanical exerciser
may also be used. As an alternative to these methods, disassembly every
refueling outage may be used. Additionally, the NRC stated its position
regarding valves that cannot be full-stroke exercised in Position 2 of
GL 89-04.

The licensee has not addressed the use of disassembly and inspection as an
alternative to full-stroke exercising. However, the test for these valves may
be acceptable if each time that the pump operates the design function of these
valves is being challenged. It is also a possibility that the smoke test
verifies that the valves stroke to a position adequate to fulfill their safety
function (i.e., demonstration by "other positive means").

4.5.4 Conclusion

The licensee's justification for the proposed alternative does not address
whether operation of the valves verifies their capability to fulfill their
safety function or that the smoke test is acceptable as an "other positive
means." The licensee has not discussed the NRC's Position 2 of GL 89-04 for
disassembly and inspection as an alternative to full-flow testing. Therefore,
the relief, as requested, is denied. The licensee should further review the
exercising of these valves and provide additional information.

4.6 RELIEF RE0 VEST RV-6

The reactor vessel head vent valves are opened manually (1) to provide a vent
path from the vessel head, (2) to vent noncondensables from the head during an
accident for facilitating natural circulation, and (3) to prevent gases from

i
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| impeding reactor coolant circulation flow through the core. The relief-
| request concerns the quarterly stroke time testing requirements of Part 10.
,

4.6.1 Licensee's Basis for Relief

The licensee states:

These solenoid valves have no position indication and are totally
enclosed which prevents visual confirmation of the valve position
and therefore the inability to measure the time that it takes the
valve to stroke.

4.6.2 Alternative Testina

The licensee proposes:
;

Verify that the valves operate properly through the use of
acoustic monitoring every refueling outage.

| 4.6.3 Evaluation
;

Part 10 requirements for power-operated valves include provisions for 2 !
verifying valve obturator movement in paragraph 4.2.1.3. It states that the
necessary valve obturator movement shall be determined by exercising the valve;

| while observing an' appropriate indicator, such as indicating lights which
| signal the required change of obturator position, or by observing other

evidence, such as changes in system pressure, flow rate, level, or
temperature, which reflect change of obturator position. The use of acoustic
monitoring is a nonintrusive means of verifying obturator movement; however,
it is not clear whether the acoustic monitoring allows for. measuring the
stroke time. If it does enable the licensee to measure the stroke time of the
valves, then it would offer an. acceptable means of monitoring the valves for
degrading conditions. If it does not enable the licensee to measure the
stroke times of the valves, then an alternative should include a means of
monitoring for degradation, not simply a means of verifying obturator
movement. If acoustic monitoring accomplishes the function of monitoring for
degrading conditions, then an explanation should be provided.

4.6.4' Conclusion

The relief, as requested, is denied. The licensee should-clarify the
[ alternative testing and resubmit the relief request.

5.0 PROGRAM ISSUES AND COMMENTS

1. The licensee references a draft of NUREG-1482 issued for public comment
in November 1993. The final NUREG-1482 was issued April 1995. A number
of changes were made to the document based on public comments. The

| licensee should review the final report.

2. In Section VI of the pump IST program, the licensee discusses a position -

regarding when relief requests have to be submitted and approved. The:

|
,
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| licensee should refer to NUREG-1482, Section 6, for guidance on this
*

issue. It appears that the licensee used the draft of NUREG-1482, but
the final guidance was modified. The actions described for relief
requests identified throughout the interval are not in compliance with

'

the provisions of 10 CFR 50.55a. Similarly, Section 7 of NUREG-1482
should be reviewed for possible changes to the discussion in the same,

! section of the IST program,
t

3. For those requests that were not approved, the licensee should evaluate
the recommended actions and resubmit the requests as appropriate prior,

'

to the next scheduled test for the component.
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