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ABSTRACT

This report presents the results of Brookhaven National Laboratory's evaluation of Oconee
Nuclear Station's ASME Section XI Pump and Valve Inservice Testing Program relief requests.
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Technical Evaluation Report
Pump and Valve Inservice Testing Program
Oconee Nuclear Station
1.0

INTRODUCTION

Contained herein is a technical evaluation of ASME Section XI pump and valve inservice testing
(IST) program relief requests submitted by Duke Power Company for its Oconee Nuclear
Station, Units 1, 2, and 3. The Oconee Nuclear Plants are Babcock and Wilcox Pressurized
Water Reactors (PWR) that began commercial operation in 1973 (Units 1 and 2) and 1974
(Unit 3).
Duke Power Company submitted revision 20, dated December 1992, of the Inservice Testing
Program, Third Inspection Interval on January 4, 1993. This program was developed utilizing
the 1986 Edition of the ASME Section XI Code and supersedes all previous submittals. The third
ten year interval extends from July 1, 1992 to July 1, 2002.
Title 10 of the Code of Federal Regulations, §50.55a paragraph (f) requires that inservice
testing of 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 and applicable addenda, except where
specific relief has been requested by the licensee and granted by the commission pursuant to
Section 50.55a 1(f)(4)(iv) provides that
§50.55a 1(a)(3)(i), (a)(3)(ii), or (f)(6)(i).

inservice testing of pumps and valves may meet the requirements set forth in subsequent
editions and addenda that are incorporated by reference in paragraph (b) of §50.55a, subject
to the limitations and modifications listed, and subject to Commission approval.
Duke Power has requested relief from certain ASME Section XI testing requirements. A review
of the relief requests was performed utilizing the Standard Review Plan, Section 3.9.6; Generic
Letter No. 89-04, "Guidance on Developing Acceptable Inservice Testing Programs;" and the
Minutes of the Public Meeting on Generic Letter 89-04, dated October 25, 1989. The IST
Program requirements apply only to component (i.e., pumps and valves) testing and are not
intended to provide a basis to change the licensee's current Technical Specifications for system
test requirements.
Section 2 of this report presents the ten pump relief requests and Brookhaven National
Laboratory's (BNL) evaluation. Similar information is presented in Section 3 for thirty-three
relief requests for the valve testing program. A review of the forty-one valve cold shutdown
justifications was performed and details of this review are contained in Section 4. The eight
valve relief requests that are authorized by Generic Letter 89-04 are not specifically
evaluated in this Technical Evaluation Report. However, any anomalies associated with the
relief requests are addressed in Section 5 of the report.
Section 5 summarizes the actions required of the licensee resulting from the relief request
evaluations. BNL recommends that the licensee resolve these items in accordance with the
evaluations, conclusions, and guidelines presented in this report.
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2.0

PUMP IST PROGRAM RELIEF REQUESTS

In accordance with §50.55a, Duke Power Company has submitted ten relief requests for pumps
at the Oconee Station which are subject to inservice testing under the requirements of ASME
Section XI. These relief requests have been reviewed to verify their technical basis and
determine their acceptability. The relief requests, along with the technical evaluation by BNL,
are summarized below.
2.1
2.1.1

Generic Pump Relief Requests
Generic Pump Relief Request 1, All Pumps

Relief Request The licensee has requested relief from the requirements of ASME Section XI,
1 IWP-3300 (Table IWP-3100-1), which requires static inlet pressure to be measured for
all pumps at the time the test is started.
Proposed Alternate Testing: Static inlet pressure will be measured prior to start-up of any
pumps that are not already operating. Static inlet pressure will not be measured for pumps
that are already operating.
Licensee's Basis for Relief: The licensee states: "Several systems are normally in operation
with one or more pumps running. Taking inlet pressure prior to pump startup would require
an additional swap-over to another pump. This (1) increases time required for the test, (2)
causes additional wear and tear on the pumps, (3) on some systems could require additional

radiation dose during valve line up prior to swap-over and (4) presents additional opportunity
for human error during swap-over which might damage system components."
Evaluation: The licensee is requesting relief from measuring static inlet pressure prior to
pump startup for all pumps in the inservice testing program that may be in operation at the
time the test is started. Measurement of static inlet pressure prior to starting a pump and
during a test is a requirement of ASME Section XI, 1 IWP-3300 (Table IWP-3100-1).
However, inlet pressure is not intended to be used as a test parameter for evaluating pump
performance, and there are no acceptance criteria associated with it. Measurement of inlet
pressure is included only to assist the licensee in the test set up process and alert them to the
need for adequate suction pressure while operating the pump.
In rulemaking to 10CFR50.55a effective September 8, 1992 (see Federal Register, Vol. 57,
No. 152, page 34666), the 1989 Edition of ASME Section XI was incorporated in paragraph
(b) of § 50.55a. The 1989 Edition provides that the rules for inservice testing of pumps are
as specified in ASME/ANSI OMa-1988 Part 6. The staff imposed no limitations to OMa-1988
Part 6. Section 50.55a (f)(4)(iv) provides that inservice tests of pumps may meet the
requirements set forth in subsequent editions and addenda that are incorporated by reference in
paragraph (b) of § 50.55a, subject to the limitations and modifications listed, and subject to
Commission approval. Portions of editions or addenda may be used provided that all related
requirements of the respective editions or addenda are met.
Measuring inlet pressure is not required by ASME/ANSI OMa-1988, Part 6, since it is now
recognized that the licensee is responsible for addressing testing limitations and prerequisites,
2
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and ensuring that they will be incorporated into the procedures. Since the proposed alternate

testing includes the measurement of static inlet pressure for pumps that are not already in
operation at the time the test is started, the requirements of OMa-1988 Part 6 will be
exceeded. Accordingly, the relief requested by the licensee is covered by the rulemaking
effective September 8, 1992, as described above, and, therefore, relief is not required. It is
recommended that the alternate be approved pursuant to §50.55a 1(f)(4)(iv).
2.1.2

Generic Pump Relief Request 2, All Positive Displacement Pumps

Relief Request: The licensee has requested relief from the requirements of ASME Section XI,
1 IWP-3100 (Table IWP-3100-1), which requires differential pressure to be measured for
all pumps, regardless of whether they are centrifugal or positive displacement.
Proposed Alternate Testing: For positive displacement pumps, only discharge pressure will be
measured and have acceptance criteria applied to it.
Licensee's Basis for Relief: The licensee states: "For these positive displacement pumps,
suction pressure is independent of discharge pressure. Therefore, using differential pressure
as the acceptance criteria could mask a degraded pump or indicate degradation on a good pump."
Evaluation: The licensee is requesting relief from measuring differential pressure for all
positive displacement type pumps in the inservice testing program, which is a requirement of
Section XI, 1 IWP-3100. For positive-displacement type pumps, discharge pressure is a
function only of pump design and is not influenced by inlet pressure. Pump inlet pressure is

determined by system operating conditions and may vary while pump discharge pressure
remains constant. Therefore, measuring pump inlet pressure and differential pressure would
not provide any meaningful information for evaluating pump performance.
In rulemaking to 10CFR50.55a effective September 8, 1992, the 1989 Edition of ASME
Section XI was incorporated in paragraph (b) of § 50.55a. The 1989 Edition provides that the
rules for inservice testing of pumps are as specified in ASME/ANSI OMa-1988 Part 6. The
staff imposed no limitations to OMa-1988 Part 6. Section 50.55a (f)(4)(iv) provides that
inservice tests of pumps may meet the requirements set forth in subsequent editions and
addenda that are incorporated by reference in paragraph (b) of § 50.55a, subject to the
limitations and modifications listed, and subject to Commission approval. Portions of editions
or addenda may be used provided that all related requirements of the respective editions or
addenda are met.
Measurement of inlet pressure and differential pressure for positive-displacement pumps is
not required by ASME/ANSI OMa-1988, Part 6. OMa-1988, Part 6 requires only the
measurement of discharge pressure for positive displacement pumps. While the proposed
alternative testing specifies that pump discharge pressure will be measured, and acceptance
criteria will be applied to it, the acceptance criteria to be used are not defined. Section XI,
Subsection IWP does not specify acceptance criteria for positive displacement pump discharge
pressure, however, OMa-1988 Part 6 does (Table Sb). The proposed alternative would meet
the requirements of OMa-1988 Part 6 if the acceptance criteria specified in Table 3b for
discharge pressure are used. Accordingly, the relief requested by the licensee is covered by the

3
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rulemaking effective September 8, 1992, as described above, and relief is not required. It is
recommended that the alternative be approved pursuant to §50.55a 1(f)(4)(iv), provided that
all the related requirements are implemented, which includes using the acceptance criteria
specified in OMa-1988 Part 6, Table 3b for discharge pressure. Implementation of related
requirements is subject to NRC inspection.
2.1.3

Generic Pump Relief Request 7, All Pumps

Relief Request: The licensee has requested relief from the requirements of ASME Section XI,

1 IWP-3100 (Table IWP-3100-2), which specifies acceptance criteria for differential
pressure (AP) and flow rate (Q), for all pumps.
Proposed Alternate Testing: The licensee states: "Range for AP will, at our discretion, be as
follows: 0.93 to 1.07 AP (Ref.) for acceptable range; 0.90 to 0.93 AP(Ref.) for Low Alert,
and 1.07 to 1.10 AP (Ref.) for High Alert; <0.90 AP(Ref.) for Low Required Action, and > 1.10
AP(Ref.) for High Required Action.
Range for 0 will, at our discretion, be as follows: 0.94 to 1.06 Q(Ref.) for acceptable range;
0.90 to 0.94 Q(Ref.) for Low Alert, and 1.06 to 1.10 Q(Ref.) for High Alert; <0.90 Q(Ref.) for
Low Required Action, and > 1.10 Q(Ref.) for High Required Action."

.

Licensee's Basis for Relief: The licensee states: "The high limits allowed in Table IWP-3100
2 are more restrictive than the instrument calibration limits."

Evaluation: The licensee has requested relief from the Section XI, Table IWP-3100-2
requirements for acceptance criteria on differential pressure and flow rate measurements for
quarterly testing of all pumps in the inservice testing program. The licensee states that the
high limits allowed in Table IWP-3100-2 are more restrictive than the instrument
calibration limits, however, no information is given on what the instrumentation calibration
limits are or how this impacts compliance with the acceptance criteria ranges required by the
Code.
In addition, the proposed alternative acceptance ranges are not consistent with OMa-1988,
Part 6, and no technical basis is provided to justify these ranges or ensure that they will
provide an acceptable alternative to the Code requirements. Also, the licensee has stated that
the proposed ranges would be applied at their discretion, which implies that these ranges may
not be used under certain conditions. However, no direction is given as to how this will be
determined or what ranges will be used, if those proposed in this relief request are not.
An additional inconsistency is that the basis for this relief request states that the high limits
allowed by the Code are more restrictive than the instrument calibration limits. However, the
proposed alternative acceptance ranges also include changes to the low limits specified in the
Code. No explanation is given as to why the low limits specified in the Code can not be complied
with.
Pursuant to §50.55a T(f)(4)(iv), the licensee may use the hydraulic limits contained in OMa
1988, Part 6, provided that all related requirements are also used. This would include
4

implementation of the vibration requirements of Part 6. During the development of OM-6, the
Code committees recognized that there were problems with detecting changes in pump
performance based on hydraulic parameters, and with excessive testing of pumps on minimum
flow. As a result, a change in emphasis was made towards using vibration as the primary
indicator of pump degradation. Based on this philosophy, the hydraulic acceptance criteria for
centrifugal pumps, other than vertical line shaft pumps, were relaxed. More stringent
hydraulic acceptance criteria were used for positive displacement and vertical line shaft
pumps, based on the limitations of vibration monitoring for these machines. The licensee
should review their hydraulic limits in light of the more recent Code requirements. If specific
pumps cannot meet the limits of Part 6, relief requests which provide a basis for the
acceptability of expanding the limits should be developed and submitted to the NRC for
evaluation.
Based on the lack of sufficient information to properly review this relief request, and the
inconsistencies discussed above, it is recommended that relief as requested be denied.
2.1.4

Generic Pump Relief Request 8, All Pumps

Relief Request: The licensee has requested relief from the requirements of ASME Section XI,

1 IWP-4110, which requires the accuracy of vibration amplitude measurements to be ± 5% of
full scale, and 1 IWP-4120, which requires the full-scale range of vibration instrumentation
to be three times the reference value or less.

Proposed Alternate Testing: Digital vibration instrumentation will be used to perform the
testing. The loop accuracy for the instrumentation will be ± 6.56% of reading for velocity and
± 7.37% of reading for displacement. There will be no vibration instrumentation range
requirement since the digital vibration instrumentation is auto-ranging.
In addition to the vibration requirements of Section XI, IWP-4510, which requires that at
least one peak-to-peak displacement amplitude be measured, peak-to-peak displacement and
peak velocity will be measured at multiple points. The licensee states: "Multiple point
measurements provide enhanced evaluation of overall machine condition. Acceptance criteria
will be based on displacement as defined in Table IWP-3100-2. Although velocity vibration
data will not have any acceptance criteria, the Accountable Systems Engineer will review the
data during the final procedure review. For high speed pumps, vibration velocity provides a
better indication of machine mechanical condition."
Licensee's Basis for Relief: The licensee states: "Experience has shown that measuring
vibration as required by IWP is not the most effective way to determine the mechanical
condition of a pump. In order to better determine the mechanical condition of pumps, multiple
vibration displacement measurements will be obtained/evaluated and supplemented with
velocity measurements. Also, spectral analysis will be used to evaluate vibration data when
necessary. In order to facilitate this testing, digital vibration instrumentation will be used.
IWP does not provide adequate guidance or requirements for performing enhanced vibration
monitoring, nor does it provide the ability to use state-of-the-art digital vibration
instrumentation that is required for enhanced monitoring."
5
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Evaluation: The licensee has requested relief from the Code requirements on vibration
instrumentation accuracy and range. The licensee proposes to use digital instrumentation with
an accuracy of + 6.56% of reading for velocity and + 7.37% of reading for displacement
measurements. In addition, the instrument is auto-ranging, therefore, there will be no range
requirement imposed.
The licensee has stated that Section XI, Subsection IWP does not provide the ability to use digital
vibration instrumentation. However, Regulatory Guide 1.147, "Inservice Inspection Code Case
Acceptability ASME Section XI Division 1," approved Code Case N-472 which states that digital
vibration measuring instruments may be used for pump vibration testing under IWP-4000,
providing certain criteria are met, including an instrument system accuracy within 5% over
the calibrated range. The Code Case also states that the instrument range requirements of
IWP-4000 shall not apply.
As part of a previous review of this relief request, the licensee was requested to provide
additional information on the acceptability of the proposed instrument accuracies. In their
response (letter from I. W. Hampton, Duke Power to U.S. NRC dated March 19, 1992) the
licensee stated that "An accuracy statement of + 7.37% of 'reading' is in most cases more
accurate than the vibration accuracy requirement of IWP. . . .IWP allows accuracy to be + 15%
of 'reading' at the reference value..." The licensee also stated that "To the best of our knowledge,
we are using the best equipment available for field use, "based on a statement from the
manufacturer.
Since Section XI requires a vibration instrument accuracy of + 5% of full-scale, and a full

scale range of 3 times the reference value or less, this does result in an effective reading
accuracy of + 15%. While the licensee's instrumentation meets this requirement, it fails to
meet the requirement specified in Code Case N-472 by 2.37% for displacement measurement
and 1.56% for velocity measurement. The manufacturer has assured the licensee that the
instrumentation is the best available for the application, however, the accuracy obtained is also
dependent on the calibration techniques used. The licensee has not addressed the possibility of
using outside calibration laboratories to obtain instrumentation accuracies that would meet the
Code requirements. Digital vibration instrumentation is available that can meet the accuracy
requirement of 5% over the calibrated range. Such instrumentation is being used at other
nuclear power plants, such as the Seabrook Station (letter from Richard Wessman, NRR, to Ted
Feigenbaum, New Hampshire Yankee, June 28, 1991; subject: Seabrook Station Relief from
IST Range Requirement for Digital Vibration Instruments).
The accuracy obtainable with the existing instrumentation would not seriously impact the level
of safety provided by the tests, and to require the licensee to replace the existing
instrumentation to comply with the + 5% accuracy requirements would impose a hardship.
However, the instrument accuracy should be addressed in the analysis and evaluation of pump
test data, with the acceptance criteria adjusted to account for inaccuracies, if necessary. The
licensee should consider the repeatability of the measurements. If the measurements are not
sufficiently repeatable to justify the use of the Code allowable ranges to permit detection of
degradation, the alert and required action values of Table IWP-3100-1 should be reduced by
2.37% or 1.56%, accordingly. In addition, the licensee should investigate the possibility of
using other calibration techniques to meet the accuracy requirements of the Code. Since the use
6

of digital instrumentation has been approved for measuring pump vibration, and since it would
be a hardship for the licensee to obtain instrumentation with a better accuracy, it is
recommended that the alternative be authorized pursuant to 10 CFR 50.55a (a)(3)(ii),
provided that the instrumentation accuracies are addressed in the evaluation of pump test data,
and that the alternate calibration techniques are investigated.

2.1.5

Generic Pump Relief Request 9, All Pumps

Relief Request: The licensee has requested relief from the requirements of ASME Section XI,
I IWP-3500(b) which states that, when measurement of bearing temperatures is required,
the quantities specified in Table IWP-3100-1 shall be measured or observed and recorded
following bearing temperature stabilization.
ProposedAlternate Testing: The quantities specified in Table IWP-3100-1, with the exception
of bearing temperatures, will be measured after at least 5 minutes of operation under
conditions as stable as the system permits, as stated in I IWP-3500(a), irrelevant of whether
bearing temperatures are being recorded. When required, bearing temperatures will be
measured after stabilization, as defined in I IWP-3500(b).
Licensee's Basis for Relief: The licensee states: "In IWP-3500 subsection (a), the quantities
specified in Table IWP-3100-1 are measured after at least 5 minutes operation under
conditions as stable as the system permits. Past test results indicate that a 5 minute run time
is adequate, if hydraulic conditions of the system do not change throughout the test, for the

stabilization of the quantities in Table IWP-3100, with the exception of bearing temperatures.
Therefore, with the exception of bearing temperatures, the same test results are achieved when
recording the quantities after 5 minutes or after bearing temperatures have stabilized.
Recording the quantities after bearing temperature stabilization will lengthen the test and can
result in increased radiation exposure to test personnel."
Evaluation: Section XI, I IWP-3300 requires that bearing temperatures be measured during
at least one inservice test each year. The licensee is requesting relief from the requirements of
Section XI, IWP-3500(b), under which, when bearing temperatures are to be measured, no
test parameters (i.e., flow, differential pressure, vibration, as well as bearing temperature)
may be measured until bearing temperatures have stabilized. The basis of this request is that
under IWP-3500(a), if bearing temperatures are not being measured, measurement of other
test parameters may commence after 5 minutes of operation under conditions as stable as the
system permits, regardless of whether bearing temperatures have stabilized.
The licensee proposes to begin measuring other test parameters after 5 minutes of stable
operation, regardless of whether bearing temperature is to be measured. If bearing
temperatures are to be measured, only these temperature measurements will be delayed until
bearing temperatures have stabilized. Extending the testes to wait for bearing temperatures to
stabilize should not affect the accuracy of other test parameters, however, it could impose a
hardship on the licensee since it may increase radiation exposure to personnel, as well as
unnecessarily increase the length of time safety-related pumps are out of service for testing.
In rulemaking to 10 CFR 50.55a effective September 8, 1992, the 1989 Edition of ASME
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Section XI was incorporated in paragraph (b) of § 50.55a. The 1989 Edition provides that the
rules for inservice testing of pumps are as specified in ASME/ANSI OMa-1988 Part 6. The
staff imposed no limitations to OMa-1988 Part 6. Section 50.55a (f)(4)(iv) provides that
inservice tests of pumps may meet the requirements set forth in subsequent editions and
addenda that are incorporated by reference in paragraph (b) of § 50.55a, subject to the
limitations and modifications listed, and subject to Commission approval. Portions of editions
or addenda may be used provided that all related requirements of the respective editions or
addenda are met.
Measurement of bearing temperatures is not required by ASME/ANSI OMa-1988, Part 6, for
inservice testing of pumps. While bearing temperature, if monitored continuously, is an
excellent indicator of bearing degradation, the annual measurements required by Section XI
were not proven beneficial. Part 6 requires that the measurement of parameters be made at
least two minutes after conditions are stable. Therefore, waiting for bearing temperatures to
stabilize is no longer required before measuring other test parameters. Accordingly, the relief
requested by the licensee is covered by the rulemaking effective September 8, 1992, as
described above, and is not required. It is recommended that the alternative proposed by the
licensee be approved pursuant to §50.55a 1(f)(4)(iv).
2.2
2.2.1

e

Low Pressure Injection (LPI) System
Pump Relief Request 3, LPI Pump "A"

Relief Request: The licensee has requested relief from the requirements of ASME Section XI,

IWP-4110 (Table IWP-4110-1), which requires an instrument accuracy of ±2% of full

scale, and I IWP-4120, which requires the full-scale range of each instrument shall be three
times the reference value or less, for the measurement of low pressure injection pump (LPI)
"A" flow rate.
Proposed Alternate Testing: During normal operation the "A" LPI pump will be tested in
recirculation mode at a reduced flow, at which the installed instrumentation will not meet the
required accuracy and range requirements. During cold shutdowns (or quarterly in the event
of frequent shutdowns) the "A"pump will be tested at a higher flow such that the accuracy and
IWP-4110 and IWP-4120 will be met.
range requirements of Section XI,
Licensee's Basis for Relief: The licensee states: "During normal plant operation, LPI pumps can
be run only in recirculation mode to the BWST(borated water storage tank). The "A" pump can
only be tested using a line-up which contains a 3 inch cross section of pipe. This restricts flow
to a range from 1150 to 1550 gpm. At this low flow, the installed flow instrumentation lacks
the required accuracy and range requirements."
Evaluation: The licensee is requesting relief from the Section XI requirements on instrument
accuracy and range for flow rate measurement of the "A"low pressure injection pumps. A
review of the LPI system piping and instrumentation diagram (P&ID) verifies that the LPI
pumps cannot be operated at full flow during normal reactor operation since this would require
the pumps to inject directly into the reactor vessel. This is precluded by the fact that the LPI
pumps maximum outlet pressure (design pressure 505 psig) is below reactor operating

pressure (over 2000 psig). In addition, the injection of borated water into the reactor could
upset reactor operation and lead to unnecessary challenges to safety systems and equipment.
8

The LPI system consists of two independent trains, "A"and "B"; each with its own pump. A
third pump "C"is also available and can be valved into either train. The LPI pumps can be
tested by establishing flow through a recirculation line back to the BWST. For the "B" and "C"
pumps, an 8 inch recirculation line is available from the "B" train main injection line to the
BWST. For the "A"pump, a 3 inch line connects the "A"train main injection line to the
aforementioned 8 inch recirculation line. The licensee has requested relief for the "A" pump
only since this 3 inch line would restrict the pump flow to the point where the currently
installed instrumentation will not meet the accuracy and range criteria requirements of Section
XI. However, no information is provided on what the accuracy and range of the installed
instrumentation is at the flow rates that can be obtained.
In addition, the LPI system P&ID shows that, by opening both block valves at the outlet of pump
"C"and closing the "A" train cooler inlet valve, the "A"pump can be valved such that flow is
established through the same flow path used for the other two pumps. This could allow a test
flow that is comparable to that achievable for testing pumps "B" and "C", and, therefore, could
be adequate to meet the instrumentation accuracy and range criteria. The feasibility of this
option was not addressed by the licensee in the relief request.
If the optional test path described above is feasible, and the instrument accuracy and range are
acceptable, this relief request should be deleted. If the optional test path described above is not
feasible and the instrumentation does not meet the Code requirements, the licensee should
revise the request and provide information to substantiate that this option was considered and

explain why it is not feasible. In addition, information should be provided specifying what the
accuracy and range of the installed instrumentation are. Based on these outstanding issues,
relief cannot be recommended. The licensee should continue testing in accordance with the
proposed alternative while reviewing the optional flow path and instrumentation range and
accuracy. It is recommended that this request be considered an open item, pending further
action by the licensee.
2.3
2.3.1

Concentrated Boric Acid and Reactor Coolant (RC) Bleed Transfer
Systems
Pump Relief Request 4, Concentrated Boric Acid Pumps and Reactor
Coolant (RC) Bleed Transfer Pumps

Relief Request The licensee has requested relief from the requirements of ASME Section XI,
I IWP-3300 (Table IWP-3100-1), which requires that pump inlet pressure be measured
before pump startup and during the test, and I IWP-4230, which requires that pressure taps
be located where reasonably stable flow is expected, for the inlet pressure measurement on the
Concentrated Boric Acid Pumps and the Reactor Coolant (RC) Bleed Transfer pumps.
Proposed Alternate Testing: For the Concentrated Boric Acid pump, inlet pressure will be
calculated based on Concentrated Boric Acid Storage tank level. For the RC Bleed Transfer
pump, inlet pressure will be calculated using the appropriate Bleed Hold Up tank level.
Licensee's Basis for Relief: The licensee states: "Suction pressure instrumentation does not
exist for these pumps and station modifications would be required for installation of gauges."
9
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Evaluation: The licensee is requesting relief from measuring inlet pressure for the
concentrated boric acid pumps and the reactor coolant (RC) bleed transfer pumps.
Measurement of inlet pressure is a requirement of ASME Section XI, I IWP-3100 (Table IWP
3100-1).
Lack of instrumentation is not sufficient justification for not complying with Code
requirements, as discussed in response to question 105 of the Generic Letter 89-04 meeting
minutes. However, calculation of inlet pressure based on the measured tank level would
provide an acceptable alternative method of determining inlet pressure, provided the
calculation is properly proceduralized, and the accuracy is within the accuracy required by the
Code using direct measurement. Based on the alternative providing an acceptable level of
quality and safety, it is recommended that the alternative be authorized in accordance with
§50.55a 1(a)(3)(i), provided that the accuracy of the reading scale of the level measurement
and calculation method is acceptable.
2.3.2

Pump Relief Request 5, Concentrated Boric Acid Pumps and Reactor
Coolant (RC) Bleed Transfer Pumps

Relief Request: The licensee has requested relief from the requirements of ASME Section XI,
T IWP-3300 (Table IWP-3100-1), which requires the measurement of pump flow rate, and
IWP-4600 (Table IWP-4110-1), which requires that flow rate be measured using a rate
or quantity meter installed in the pump test circuit with an accuracy of ± 2% of full scale, for

the Concentrated Boric Acid pumps and RC Bleed Transfer pumps.
Proposed Alternate Testing: None
Licensee's Basis for Relief: The licensee states: "Flow measurement devices do not exist in
these lines. A station modification would be required to install instrumentation."
Evaluation: The licensee is requesting relief from measuring flow for the concentrated boric
acid pumps and the reactor coolant bleed transfer pumps because of a lack of instrumentation.
Flow rate measurement is a requirement of Section XI, IWP-3100.
As discussed in Position 9 of Generic Letter 89-04, the NRC has established the position that
flow rate determination is required for adequate testing. Lack of instrumentation is not
sufficient justification for not complying with Code requirements, as discussed in response to
question 105 of the Generic Letter 89-04 meeting minutes. The NRC's position is that the
installation of instrumentation to comply with Code requirements is not generally considered
impractical. In lieu of measuring flow rate, the licensee should consider if flow rate could be
calculated based on a change of tank level over time.
The licensee has not demonstrated that procurement and installation of instrumentation to
comply with Code requirements would be burdensome or impose a hardship without a
compensating increase in the level of quality or safety. In addition, the licensee has not
provided sufficient information to perform a thorough review of this relief request. The

drawings showing the piping arrangement and instrumentation for these pumps were not
10

referenced or provided, and information on the type of pump and the flow paths used for testing
were not discussed.
Based on the lack of information, justification of the burden, and an alternate means of
determining the pumps' operational readiness; it is recommended that this relief request be
denied.
2.3.3

Pump Relief Request 6, Concentrated Boric Acid Pumps

Relief Request: The licensee has requested relief from the requirements of ASME Section XI,
1 IWP-3300 (Table IWP-3100-1), which requires the observation of proper lubricant level
or pressure, for the Concentrated Boric Acid pumps.
Proposed Alternate Testing: Lube oil level will be checked during maintenance at least semi
annually.
Licensee's Basis for Relief: The licensee states: "This pump is a diaphragm pump with oil being
the pumping medium as well as the lubricant. No indication exists to verify lube oil level
without partial disassembly of the pump."
Evaluation: The licensee is requesting relief from observing lube oil level as part of the
quarterly testing of the concentrated boric acid pump, which is a requirement of Section XI,
IWP-3100. The boric acid pump is a positive displacement type pump which requires partial

disassembly to check lube oil level.
In rulemaking to 10CFR50.55a effective September 8, 1992, the 1989 Edition of ASME
Section XI was incorporated in paragraph (b) of § 50.55a. The 1989 Edition provides that the
rules for inservice testing of pumps are as specified in ASME/ANSI OMa-1988 Part 6. The
staff imposed no limitations to OMa-1988 Part 6. Section 50.55a (f)(4)(iv) provides that
inservice tests of pumps may meet the requirements set forth in subsequent editions and
addenda that are incorporated by reference in paragraph (b) of § 50.55a, subject to the
limitations and modifications listed, and subject to Commission approval. Portions of editions
or addenda may be used provided that all related requirements of the respective editions or
addenda are met.
Observation of lube oil level is not required by ASME/ANSI OMa-1988, Part 6, for inservice
testing of pumps. The reason for eliminating this parameter is the ASME consensus committee
felt that lube oil level should be observed as part of regular maintenance practice, but that it
has little meaning when associated with quarterly pump testing. The licensee's proposed
alternative specifies that lube oil level will be checked during maintenance at least semi
annually. Accordingly, the relief requested by the licensee is covered by the rulemaking
effective September 8, 1992, as described above, and, therefore, is not required. It is
recommended that the alternative be approved pursuant to §50.55a T(f)(4)(iv).
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2 .4

Reactor Coolant (RC) Makeup System

2.4.1

Pump Relief Request 10, Reactor Coolant (RC) Makeup Pumps

Relief Request: The licensee has requested relief from the requirements of ASME Section XI,
$ IWP-41 10 which requires the accuracy of vibration amplitude measurement to be ± 5% of
full scale and $ IWP-4120 which requires the full-scale range of vibration instrumentation to
be three times the reference values or less.
Proposed Alternate Testing: Testing using existing plant instrumentation will continue to be
performed until a modification to upgrade the plant instrumentation is completed.
Licensee's Basis for Relief: The licensee states: "The SSF RC Makeup Pumps are located in each
Unit's reactor building and, thus, inaccessible for local pump vibration monitoring during
quarterly pump testing. An IRD vibration monitor panel is installed in the SSF control room
with velometers on the pumps in the horizontal and vertical directions. The velometers that
are installed have an accuracy of ± 10%. The interface panel is equipped with a 0-15 mil
gauge that provides an overall vibration level. The baseline vibration for these pumps are
typically 0.1 to 2 mils. To improve readability of the interface panel, the signal is being
output to a CSI 2110 Digital Vibration Analyzer which has auto-ranging capability. The CSI
2110 Digital Vibration Analyzer also provides the ability to perform spectral analysis to aid in
the determination of the cause of vibrations. The analyzer has an accuracy of ± 3% and an
integration error of ± 3%. The combined loop accuracy for the vibration monitoring system
used is ± 10.86% (root sum of the squares methodology) of reading. A station modification

request has been issued to upgrade the existing instrumentation to improve the accuracy."
Evaluation: Section XI i IWP-41 10 requires that vibration amplitude instrumentation
accuracy be ± 5% of full scale, while $ IWP-4120 requires the full-scale range of each
instrument to be three times the reference value or less. The combination of these two
requirements results in an effective reading accuracy requirement of ± 15% of the reference
value. The licensee has stated that the loop accuracy for the current vibration monitoring
system on the reactor coolant makeup pumps is ± 10.86%. This exceeds the ± 5%
requirement, however, it is within the effective reading accuracy requirement of ± 15%.
The licensee has also stated that a station modification request has been issued to upgrade the
existing instrumentation to improve the accuracy. However, no time frame for completing this
modification was given, and no information on whether the new instrumentation would comply
with the Code requirements was provided.
It would be a hardship on the licensee to impose Code requirements since it could require plant
shutdown, which would result in financial loss, as well as impose additional stresses on
equipment. Since the proposed alternative would provide an acceptable interim alternative to
the Code requirements, it is recommended that interim relief from the vibration
instrumentation accuracy and range requirements for the reactor coolant makeup pumps be
authorized for one year or until the next refueling outage pursuant to §50.55a (a)(3)(ii), to
allow the licensee time to complete the vibration instrumentation upgrade to comply with Code
requirements. The licensee should provide an implementation plan which includes the schedule
for completion and information on the accuracy of the new instrumentation.
12

3.0

VALVE IST PROGRAM RELIEF REQUESTS

In accordance with §50.55a, Duke Power Company has submitted forty-one relief requests for
specific and generic valves at the Oconee Station that are subject to inservice testing under the
requirements of ASME Section XI. These relief requests have been reviewed to verify their
technical basis and determine their acceptability. Each relief request that is not authorized by
Generic Letter 89-04 is summarized below, along with the technical evaluation by BNL.
3.1
3.1.1

Generic Valve Relief Requests
Generic Valve Relief Request a, All Category A Valves

Relief Request: Relief is requested from the requirements of ASME Section Xl, 1 IWV-3427(b)
for all Category A Valves.
Proposed Alternate Testing: None proposed.
Licensee's Basis for Requesting Relief: The licensee states: "This paragraph is directed
toward evaluating the trend of a valve's leak rate over a period of time. However, based on past
test results, consistent trends in valve leak rates have not been observed, making it impossible
to predict a particular valve's leak rate.
Twenty-eight valves were chosen at random for leak rate trending. Three of these tests
involved valves which were six inch diameter or larger.
Of the twenty-eight, fifteen had a single test decrease from the previous test; three had two
consecutive leak rates which decreased from the previous test; three had three consecutive leak
rates which either remained the same or decreased from the previous test. These valves had no
maintenance performed on them during this period.
Of the twenty-eight, one failed after a previous decrease to less than 0.3% of allowed leak rate
limit; two failed on the second test where the first test had a leak rate of less than 1.6% of
allowed leak rate; three exhibited an increase in leak rate over the previous test for each test
performed and failed on the last test. In neither case had the margin been reduced by more than
36.2% on any previous test prior to failure. One failed on the second test where the first test
showed a leak rate of greater than 64% of allowed leak rate limit.
In addition, performing maintenance on a valve is no guarantee the valve will have a lower
leakage rate. On numerous occasions, valves had to have maintenance performed four or more
times before the leak rate was measured to be significantly lower than the initial test which
identified the problem. Replacing valves with new ones likewise does not guarantee an
acceptable leak rate."
Evaluation: Section XI, I IWV-3427(b) requires the leakage rates for valves 6 inches and
larger to be trended and the test frequency to be doubled and corrective action taken based on the
trends. The licensee has provided information that leak rate trending has not proven useful in
predicting future valve leakage rates. The increased testing and corrective action, such as

lapping valve seats or valve replacements, would result in a hardship to the licensee by
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increasing personnel exposure, outage time, and costs with an insignificant benefit. Generic
Letter 89-04, Position 10 discusses this issue and allows relief from the requirements of

1 IWV-3427(b) for containment isolation valves. Additionally, OMa-1988 Part 10, 14.2.2.2
and 4.2.2.3(f) do not contain this requirement for containment isolation valves or any other
Category A valves. Corrective actions based on a leakage exceeding the Owner specified
maximum leakage rates provides acceptable assurance of the valves' operational readiness.
In rulemaking to 10 CFR 50.55a effective September 8, 1992 (see Federal Register, Vol. 57,
No. 152, page 34666), the 1989 Edition of ASME Section X1 was incorporated in paragraph
(b) of § 50.55a. The 1989 Edition provides that the rules for inservice testing of valves are
as specified in OMa-1988 Part 10. The NRC staff imposed no limitations to OMa-1988 Part
10 associated with trending valve leakage rates. Section 50.55a (f)(4)(iv) provides that
inservice testing of valves may meet the requirements set forth in subsequent editions and
addenda that are incorporated by reference in paragraph (b) of §50.55a, subject to the
limitations and modifications listed, and subject to NRC approval. Portions of editions and
addenda may be used provided that all related requirements of the respective editions and
addenda are met.
Accordingly, the relief requested by the licensee is covered by the rulemaking, effective
September 8, 1992, as described above, and, therefore, is not required. It is recommended
that the alternative proposed by the licensee be approved pursuant to §50.55a 1(f)(4)(iv).

.

3.1.2

Generic Valve Relief Request b, Rapid-Acting Valves

Relief Request: The licensee has requested relief from the requirements of Section XI, 1 IWV
3413 (b) and IWV-3417 for rapid-acting valves.
Proposed Alternate Testing: Specific valves with normal stroke times less than 2 seconds will
be defined and identified as "fast acting valves" and will be considered acceptable if the
measured stroke time (rounded to the nearest second) remains at 2 seconds or less. Corrective
action will be required when a "fast acting valve" stroke time is 3 seconds or greater.
Licensee's Basis for Requesting Relief: The licensee states: "Power operated valves with
stroke times of less than 2 seconds (i.e., "Fast Acting Valves") cannot show any recordable
increase in stroke time without requiring corrective action, i.e. a valve stroking in 1.49
seconds (recorded as 1 sec.) could not increase to 1.51 seconds (recorded as 2 sec.) per IWV
3417(a). For such fast acting valves, errors. introduced in timing contribute significantly to
failure to meet acceptance criteria."
Evaluation: Generic Letter 89-04, Position 6 provides an acceptable alternative for stroke
time measurements of rapid-acting valves. Position 6 allows relief to be granted from the
requirements of Section XI, 1 IWV-3417(a) for power operated valves with normal stoke
times of 2 seconds or less ("rapid-acting valves"), provided the licensee assigns a maximum
limiting value of stroke time of 2 seconds to these valves and upon exceeding this limit,
declares the valves inoperable and takes corrective action. This position is also contained in
OMa-1988 Part 10, 4.2.1.8 (e). Section XI requires measurement of stroke times to the
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nearest second. Part 10 requires measurement of stroke times to at least the nearest second.

Based on the Code's allowance for rounding off stroke times to the nearest second, the licensee's
proposal to require corrective action when the stroke time equals or exceeds 3 seconds meets .
the requirements of Position 6. Therefore, relief is granted in accordance with Generic Letter
89-04. Many licensees utilize instrumentation that is capable of accurately measuring stroke
times to fractions of a second. If the instrument is capable of reading to fractions of a second
and the technique is consistent (e.g., by using a computer), the NRC recommends that licensees
declare valves inoperable and take corrective action when the actual measured stroke time
exceeds 2 seconds.
3.1.3

Generic Valve Relief Request c, Fall-Safe Valves

Relief Request: The licensee has requested relief from the requirements of Section XI, I IWV
3415, which requires fail-safe valves to be tested by observing the operation of the valves
upon loss of actuator power.
Proposed Alternate Testing: Fail-safe valves will be tested using normal controls. Where both
normal controls and engineered safeguard (ESG) control switches exist, the ESG switches will
be used.
Licensee's Basis for Requesting Relief: The licensee states: "Testing by loss of actuator power
is not practical. First, loss of actuator power generally involves maintenance action to
interrupt power, which must subsequently be restored and verified. This greatly increases the

manpower requirements for testing and increases possibility for human error in returning
component to service. Second, by IWV-3200, a subsequent post-maintenance test is required
to verify return to acceptable operation. Third, some components, especially pneumatic
valves, have two modes of "loss of actuator power": they can lose pneumatic power by loss of
instrument air or they can lose electrical power to control solenoids. Therefore, to test all
modes of failure, at least three tests would be required on some valves. The net result is a
significant increase in manpower and time to perform the tests, an increase in radiation
exposure for valves in radiation areas, and an increase in the possibility of improper return to
service."
Evaluation: Section XI, 1IWV-3415 requires valves with fail-safe actuators to be tested by
observing the operation of the valve upon loss of actuator power. This requirement is also
contained in OMa-1988 Part 10. This requirement verifies that the valve, which is designed
to fail-safe upon loss. of actuator power,. e.g. air or electrical power, performs its safety
related function. NRC IE Information Notice No. 86-50, Inadequate Testing to Detect Failures of
Safety-Related Pneumatic Components or Systems, June 18, 1986 and Notice No. 85-84,
Inadequate Inservice Testing of Main Steam Isolation Valves, October 30, 1985, specifically
address this issue.
Many valves are required to close or remain open using internal springs following a loss of
actuator power, e.g., solenoid valves and MSIVs. In order to verify the valves' operational
readiness when only the spring is relied upon, fail-safe testing is required. Valves should be
tested under the conditions which the component is designed to be operated. Although the
licensee may consider the testing burdensome, it is not impracticable, i.e., it can be performed.
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The licensee has not provided a listing of all affected valves, nor quantified the "significant
increase in manpower" or radiation exposure. Additionally, the testing is required to ensure
the components' operational readiness and deletion of the testing would adversely affect the
level of quality and safety. Testing the valves using the normal or ESG control switches may,
however, have the same effect as a loss of electrical power or air. The licensee should evaluate
the testing for each valve and determine if the safety-related function can be monitored by the
proposed testing. Therefore, it is recommended that generic relief be denied.
3.1.4

Generic Valve Relief Request d, All Valves

Relief Request: The licensee has requested relief from the requirement of Section XI, IWV
3417(b), which states that when corrective action is required as a result of tests made during
cold shutdown, the condition be corrected before startup.
Proposed Alternate Testing: None. Components which are out of service shall not be required to
be operable by Section X1. However, appropriate Technical Specification Limiting Conditions
of Operation (LCOs) will be met.
Licensee's Basis for Requesting Relief: The licensee states: "Existing Technical Specifications
give limiting conditions for operation (LCO) including requirements for startup. If the failed
component is not required to be operable in order to satisfy the appropriate LCO, there should
be no additional startup penalty just due to above requirements."

Evaluation:

OMa-1988 Part 10 does not require inoperable cold shutdown frequency valves to

be repaired or replaced prior to plant startup. The Plant Technical Specifications establish the
minimum system, subsystem, and component operability requirements for safe operation, and
they have been reviewed and approved by the staff. OMa-1988 Part 10, as well as Section XI,
however, require a test demonstrating satisfactory operation prior to returning a repaired or
replaced valve to service.
Valves which are tested during cold shutdowns or refueling outages are tested at that frequency
because of specific concerns which make quarterly testing during power operation impractical,
as demonstrated through the submittal of relief requests or cold shutdown justifications.
Should the plant restart with cold shutdown frequency valves out of service, the valves must be
repaired/replaced and retested per the requirements of Section XI IWV-3523 and 3417 and
OMa-1988 Part 10, 14.2.1.9(e) and 4.3.2.6 prior to entering any operating mode which
requires the valves to. be in service. Since testing during power operation is impractical for
these valves, it may be necessary to shutdown the plant in order to retest these valves.
In rulemaking to 10 CFR 50.55a effective September 8, 1992, the 1989 Edition of ASME
Section XI was incorporated in paragraph (b) of § 50.55a. The 1989 Edition provides that the
rules for inservice testing of valves are as specified in OMa-1988 Part 10. The NRC staff
imposed no limitations to OMa-1988 Part 10 associated with requiring corrective action prior
to plant startup. Section 50.55a (f)(4)(iv) provides that inservice testing of valves may
meet the requirements set forth in subsequent editions and addenda that are incorporated by
reference in paragraph (b) of §50.55a, subject to the limitations and modifications listed, and

subject to NRC approval. Portions of editions and addenda may be used provided that all related
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requirements of the respective editions and addenda are met.
Accordingly, the relief requested by the licensee is covered by the rulemaking, effective
September 8, 1992, as described above, and relief is not required. It is recommended that the
alternative be approved pursuant to §50.55a T(f)(4)(iv), provided that if corrective action is
deferred in order to allow the plant to startup, a retest of that valve demonstrating acceptable
operation shall be made before the valve is returned to service, in accordance with the Code.
This testing should be performed prior to entering any mode of operation which requires the
valve to be in service, even if the plant must be shutdown in order to perform the testing.
Implementation of these related requirements is subject to NRC inspection.
3.1.5

Generic Valve Relief Request e, Normally Closed Swing and Tilting Disc
Valves

Relief Request: The licensee has requested relief from the requirements of Section XI, 1 IWV
3522 (b), which requires that "the pressure differential for equivalent flow shall be no
greater than that observed during preoperational tests" when testing normally closed swing or
tilting disk valves with flow.
Proposed Alternate Testing: "Flow will be observed to insure disk movement without regard to
valve differential pressure."
Licensee's Basis for Requesting Relief: The licensee states: "Preoperational Pressure

Differential Data does not exist. Instrumentation taps to measure differential pressure would
require numerous modifications, one or two pressure taps per valve. 10 CFR 50.55 does not
require modifications of existing plants to meet code requirements."
Evaluation: Generic Letter 89-04, Position 1 states that passing the maximum required
accident condition flowrate through the valve is an acceptable full-stroke test. The flowrate
through the valve must be known. Therefore, provided the maximum required accident
condition flowrate is passed through the valve, relief is granted in accordance with Generic
Letter 89-04, Position 1.
3.1.6

Generic Valve Relief Request f, All Valves

Relief Request: The licensee has requested relief from Section XI, T IWV-3412 and IWV-3522
for all valves which are required to be stroke tested during cold shutdown.
Proposed Alternate Testing: "When the unit is taken to cold shutdown for a short outage which
will not allow for exercise testing of all valves, testing will start as soon as reasonably
possible and in no case later than 48 hours after achieving cold shutdown. All valves which
require special conditions during start-up will be tested. Any valve not tested due to time
availability will be tested early during the next cold shutdown."
Licensee's Basis for Requesting Relief: None provided.
Evaluation: Although Section XI I IWV-3412 and 3522 state that valves which cannot be
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exercised during plant operation shall be exercised during cold shutdowns if 3 months or
greater have passed since the last exercise, it was not the intent of the Code or the Staff that
licensees extend cold shutdowns only for the purpose of inservice testing. OMa-1988 Part 10,
14.2.1.2(g) and 4.3.2.2(g) state that valve exercising during cold shutdowns shall commence
within 48 hr. of achieving cold shutdown, and continue until all testing is complete or the plant
is ready to return to power. For extended outages, testing need not be commenced in 48 hr.
provided all valves required to be tested during cold shutdowns will be tested prior to plant
startup. However, it is not the intent of this part to keep the plant in cold shutdown in order to
complete cold shutdown testing."
In rulemaking to 10 CFR 50.55a effective September 8, 1992, the 1989 Edition of ASME
Section XI was incorporated in paragraph (b) of § 50.55a. The 1989 Edition provides that the
rules for inservice testing of valves are as specified in OMa-1988 Part 10. The NRC staff
imposed no limitations to OMa-1988 Part 10 associated with testing valves at cold shutdowns.
Section 50.55a 1 (f)(4)(iv) provides that inservice testing of valves may meet the
requirements set forth in subsequent editions and addenda that are incorporated by reference in
paragraph (b) of §50.55a, subject to the limitations and modifications listed, and subject to
NRC approval. Portions of editions and addenda may be used provided that all related
requirements of the respective editions and addenda are met.
Accordingly, the relief requested by the licensee is covered by the rulemaking, effective
September 8, 1992, as described above, and is not required. It is recommended that the
alternative proposed by the licensee be approved pursuant to §50.55a 1(f)(4)(iv), provided

that the licensee complies with the requirements of OMa-1988 Part 10, 4.2.1.2(f) and (g),
14.3.2.2(f) and (g). Implementation of these related requirements is subject to NRC
inspection.
3.1.7

Generic Valve Relief Request g, Containment Isolation Valves

Relief Request: Relief is requested from the requirements of Section XI, T IWV-3200 for
containment isolation valves.
Proposed Alternate Testing: 'When valve packing is adjusted to reduce a leak the valve will be
exercise (Partial or Full) tested prior to returning the valve to service. The leakage rate for
type "C"valves will be determined by testing at the next refueling outage. Valve(s) which
cannot be type "C"tested and are in penetrations which are challenged during a type "A"will be
tested at the next scheduled type "A"test. No special type "A"will be performed."
Licensee's Basis for Requesting Relief: The licensee states: "Adjusting the packing of a valve
which is leaking in order to minimize the leak will reduce the total Reactor Building leakage
rate. Even though it would in most cases be acceptable by code standards to allow the valve to
continue leaking, for ALARA and cost considerations it is more prudent to reduce any leak to
minimum level. Exercising the valve will demonstrate its operability."
Evaluation: When a valve has undergone maintenance that could affect its performance, Section
XI, 1 IWV-3200 requires a test to demonstrate that the performance parameters which could
be affected by the maintenance are within acceptable limits prior to returning the valve to

service. The licensee has proposed that after adjusting valve packing to limit external leakage,
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the valve will be partial or full-stroke exercised prior to returning the valve to service, and
the leakage test for containment isolation valves will be deferred to the next refueling outage or
until the next Appendix J Type A test (=once every 3 years) when the valves cannot be Type C
tested, and are in penetrations which are challenged during a Type A test. The licensee has not
provided justification in this relief request of the impracticality or burden of complying with
the Code requirements, or how the alternative provides an acceptable level of quality and safety.
Full-stroke or leakage testing of Code Category A or AC valves is only required after
maintenance, repairs, or replacements, if the activity coid affect the stroke time or leakage
rate across the valve seat. When stem packing adjustments are required to stop external
leakage, and the licensee determines that adjusting the packing could affect stroke time or seat
leakage, and a full-stroke or seat leakage test is not practical in the current plant mode; the
licensee may be authorized to, in lieu of immediately testing the valve, perform an evaluation
of the specific valve packing adjustment to demonstrate that the activity would not affect the
valves' stroke time or seat leakage parameters, such that corrective action would be required
in accordance with 1IWV-3417 or 3427. This evaluation should include verification that the
packing adjustment is within torque limits specified by the valve manufacturer for the given
configuration of packing (i.e., the same packing material, same system working fluid, same
actuating air or hydraulic pressure). No modifications may have been performed on the valves
that could affect their performance parameters since the valve manufacturer supplied the valve
packing torque limits. Additionally, the evaluation should include data from previous testing
when the valve was torqued to the increased value, if available. If the activity could affect the
parameter to the extent that corrective action would be required or if the packing is adjusted to

.a

torque limit that exceeds that allowed by the valve manufacturer, post-maintenance testing is

required prior to returning the valve to service or immediately if the valve is not removed
from service.
Following the evaluation, the adjustment must be performed using pre-approved maintenance
procedures (i.e., established procedures that have been approved by plant engineering and
management) which clearly outline the steps to be taken and the torque limits for the packing
gland nuts for each specific valve or group of valves.
Improper adjustment of valve stem packing could affect valve operability and render it
incapable of performing its safety function. Industry experience has also demonstrated that
this could be a common mode failure mechanism. Therefore, packing adjustment without post
maintenance testing may not be performed on more than one containment isolation valve in each
line penetrating the containment,. or on any valves in a redundant train of the same safety
system or in another safety system that serves as a backup for the first system, unless the
licensee has verified by previous testing that the specified torque limits should not affect valve
operability. Additionally, only one packing adjustment may be performed on any valve without
post-maintenance testing.
Full-stroke and leakage testing should be performed on all valves that undergo packing
adjustments whose post-maintenance testing is deferred, at the first available opportunity
when the plant enters an operating mode which allows testing. If a failure of a valve is detected
by the post-maintenance testing, a root cause analysis should be performed to determine if the
failure was caused or affected by the packing adjustment. If it is determined that the packing
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adjustment caused the valve failure, the maintenance procedure must be reevaluated and
modified.
Therefore, provided full-stroke and leak testing the valve is impractical; and the licensee
provides in the test records an explanation of the impracticality of testing the containment
isolation valve following packing adjustment and an evaluation of the specific valve packing
adjustment to demonstrate that the activity would not affect the valves' stroke time or seat
leakage parameters, such that corrective action would be required in accordance with 1IWV
3417 or 3427; and complies with the requirements discussed above; relief to defer stroke and
leak testing until the first available opportunity when the plant enters an operating mode which
allows testing could be recommended on a case-by-case basis. In order to recommend generic
relief, the licensee must establish a valve packing program which has designated limits, backed
by testing data, that allow adjustments which do not affect the valve's performance parameters.
However, relief as requested cannot be recommended.
3.1.8

Generic Valve Relief Request h. Valves Required For Cold Shutdown

Relief Request: Relief is requested from the Section XI, T IWV-1 100, scope which requires
valves that are required to perform a specific function in shutting down a reactor to the cold
shutdown condition to be tested in accordance with ASME Section XI.
Proposed Alternate Testing: Valves which are required to perform a specific function in
shutting down a reactor to the cold shutdown condition, but are not required to mitigate the

consequences of a Design Basis Accident, are tested in accordance with the Oconee Appendix B
testing program in lieu of the Section XI IST program.
Licensee's Basis for Requesting Relief: The licensee states: "It is implicit within the Oconee
licensing basis that operation of the (low pressure injection) LPI system in the normal decay
heat removal mode and operation of other systems solely required to bring a Unit from hot
shutdown to cold shutdown is not required to mitigate the consequences of a Design Basis
Accident. Operability and detection of degradation affecting operation is assured each time the
Unit is shutdown to the cold shutdown condition. In the event inoperability or degradation is
discovered during shutdown to the cold shutdown condition, the Design Basis of ONS is such that
decay heat may be removed using other means for an extended period of time until repairs can
be affected. Therefore, testing of these valves in accordance with IWV provides no
commensurate increase in plant safety."
Evaluation: Early plants such as Oconee were licensed to operate with a "safe" shutdown
condition of hot standby or hot shutdown, and were not required to achieve cold shutdown
following a design basis accident. For such plants, components and systems necessary to
achieve cold shutdown may not be safety-related and/or subject to quality assurance
requirements. These components are not credited to achieve "safe" shutdown.
The licensing basis for Oconee is contained in the Final Safety Analysis Report (FSAR). Chapter
15 of the Oconee FSAR examines the effects and consequences of transients and accidents that
constitute the design basis. The ability of the plant to operate within regulatory guidelines
without undue risk to public health and safety was evaluated and accepted by the Staff. The fact
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that the transients and accidents analyzed in the FSAR do not continue beyond the hot shutdown

condition, indicates that the capability to establish this condition would provide an acceptable
level of quality and safety.
The licensee has proposed to exclude from IST those components that are not required to
perform a specific function in shutting down the reactor to the safe shutdown condition. The
licensee has proposed to "test these valves in accordance with their Appendix B program."
10CFR50, Appendix B addresses quality assurance for safety-related components. These
component may not, however, be safety-related, as discussed above. In any case, the licensee
has stated in the basis that the component's operability would be assured during normal plant
shutdown. Based on the determination that the licensee's proposed alternative would provide an
acceptable level of quality and safety, it is recommended that the alternative be authorized in
accordance with §50.55a 1(a)(3)(i).
3.1.9

Generic Valve Relief Request I, Power-Operated Valves

Relief Request: Relief from comparing power-operated valve stroke times to previous stroke
times as required by Section Xl, I IWV-3417(a), is requested.
Proposed Alternate Testing: "Power-operated valve stroke times will be compared to
reference stroke times. A reference stroke time will be established for each power-operated
valve when it is known to be operating acceptably.

If the stroke time of a power-operated valve is not within the ranges specified below, its test
frequency will be increased to once each month until corrective action is taken, at which time
the original test frequency shall be resumed.
- For electric-motor-operated valves with a reference stroke time greater than 10 sec, the
stroke time will be compared to a +/-15% change from the reference stroke time.
- For other power-operated valves with a reference stroke time greater than 10 sec, the
stroke time will be compared to a +/-25% change from the reference value.
- For electric-motor-operated valves with a reference stroke time less than or equal to 10
sec, the stroke time will be compared to a +/-25% or +/-1 sec change from the reference
value, which ever is greater.
- For other power-operated valves with a reference stroke time less than or equal to 10 sec,
the stroke time will be compared to a +/-50% change from the reference value."
Licensee's Basis for Requesting Relief: The licensee states: "As described in NRC Generic Letter
No. 89-04, comparing stroke times to a reference value is an acceptable alternative to
comparing with the previous stroke time. Comparing to a reference value will not allow stroke
times to gradually increase without requiring corrective action."
Evaluation: The licensee has requested relief from the requirements of Section XI IWV
3417(a), which requires increasing the test frequency to once each month when valves exceed
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25% or more from the previous test (for valves with stroke times >10 sec.) or 50% from the

previous test (for valves with stroke times :10 sec.). As discussed in Generic Letter 89-04,
Position 6, with reference to T IWV-3417(a), measuring changes in stroke times from a
reference value as opposed to measuring changes from the previous test is an acceptable
alternative to the staff for valves with stroke times 10 seconds or less. This guidance was,
however, issued prior to the approval of OMa-1988 Part 10 by the NRC and did not discuss
specific acceptance criteria. The licensee's acceptance criteria for increasing the testing
frequency to monthly is identical to OMa-1988 Part 10' s acceptance criteria for declaring the
component inoperable or immediately retesting the valve ( 4.2.1.8). The licensee has not
provided criteria for establishing limiting stroke times. The OM Standards are an industry
consensus document that the NRC has approved for use in rulemaking to 10 CFR 50.55a
effective September 8, 1992. The licensee's proposed alternative is less restrictive than the
industry developed OMa-1988 Part 10. Without an explanation of the burden or
impracticality and how the proposed alternative provides reasonable assurance of the
component's operation readiness, relief from the Section XI requirements as requested can not
be recommended. The licensee may, however, use OMa-1988 Part 10 4.2.1.8 and related
requirements, which includes 4.2.1.9, in lieu of Section XI, pursuant to § 50.55a
T(f)(4)(iv). The request should be revised accordingly and implementation of related
requirements is subject to NRC inspection.
3.2

Emergency

Feedwater

System

3.2.1

Valve Relief Request # 22, MDEFW
Check Valves

Pumps'

Suction from Hotwell

Relief Request: The licensee has requested relief from full-stroke exercising the motor driven
emergency feedwater (MDEFW) pumps' suction from hotwell check valves , 1(2, 3)C-850,
852, quarterly or during cold shutdowns in accordance with Section XI, IWV-3520.
Proposed Alternate Testing: These valves will be full stroke exercised at refueling and cold
shutdowns when the condenser vacuum is broken.
Licensee's Basis for Requesting Relief: The licensee states: "When vacuum is pulled in the
condenser, there is not adequate NPSH to run the MDEFW Pumps with suction aligned to the
hotwell. Testing with vacuum pulled and taking suction off the hotwell could result in damage to
the MDEFW Pumps."
Evaluation: Section XI requires check valves to. be exercised to the positions in which the
valves perform their safety function. These valves open to align the MDEFW pump suction
from the hotwell. As discussed in Generic Letter 89-04, Position 1, the NRC considers passing
the maximum required accident condition flowrate through the valve as an acceptable means of
verifying that a check valve can full-stroke open. It is impractical to full- or partial-stroke
exercise these check valves during power operation because of net positive suction head
(NPSH) concerns. While the plant is operating, the condenser is in a vacuum and operation of
the pump at low suction pressure would result in pump cavitation and eventually damage.
During cold shutdowns, the condenser's vacuum may not be broken. It would be burdensome for
the licensee to break the vacuum every cold shutdown because of the time required to restore
the vacuum before operation could be resumed.
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In rulemaking to 10 CFR 50.55a effective September 8, 1992, the 1989 Edition of ASME
Section XI was incorporated in paragraph (b) of § 50.55a. The 1989 Edition provides that the
rules for inservice testing of valves are as specified in OMa-1988 Part 10. The NRC staff
imposed no limitations to OMa-1988 Part 10 associated with testing valves during cold
shutdown or refueling. Section 50.55a T (f)(4)(iv) provides that inservice testing of valves
may meet the requirements set forth in subsequent editions and addenda that are incorporated
by reference in paragraph (b) of §50.55a, subject to the limitations and modifications listed,
and subject to NRC approval. Portions of editions and addenda may be used provided that all
related requirements of the respective editions and addenda are met. .
OMa-1988 Part 10, 4.3.2.2 states that exercising that is not practicable during operation
and cold shutdowns, may be deferred to refueling outages. Accordingly, the relief requested by
the licensee is covered by the rulemaking, effective September 8, 1992, as described above,
and relief is not required. It is recommended that the alternative be approved pursuant to
§50.55a (f)(4)(iv), provided that all related requirements are met, which includes Part
10, 4.3.2.2(h), which states that "All valve testing required to be performed during a
refueling outage shall be completed prior to returning the plant to operation," and 16.2,
concerning documentation of refueling outage justifications. Implementation of related
requirements is subject to NRC inspection.

.

Pressure

Injection

System

3.3

High

3.3.1

Valve Relief Request #4, HPI Pump Emergency Supply Check Valves

Relief Request: The licensee has requested relief from exercising the high pressure injection
(HPI) pump emergency supply check valves, 1 (2 and 3)HP-101 and 102, open and closed
quarterly or during cold shutdowns, in accordance with Section XI, IWV-3520, and from the
post-maintenance testing requirements of IWV-3200.
Proposed Alternate Testing: The valves will be full flow tested at the beginning of each
refueling outage during a full flow system test. Partial flow testing will be performed at cold
shutdown and after maintenance. Closure of these valves will be verified by reverse flow
testing at refueling.
Licensee's Basis for Requesting Relief: The licensee states: "Quarterly HPI tests utilize
suction from the letdown storage tank. These valves are located in piping which contains highly
borated water from the BWST. Stroking these valves open would cause injection of highly
borated water into the RCS, necessitating excessive cleanup. Late in core life, injecting BWST
water (>1800 ppm boron) would cause a rapid power transient and consequent reactor trip.
Full stroking these valves open at cold shutdown could prevent reactor startup due to a
relatively high boron concentration. In addition, full-stroke exercising these valves at power
or at cold shutdowns could cause overpressurization of the RCS.
Performing full flow retests at the end of a refueling outage after maintenance would require
reconfiguring the system to the full flow lineup after assuring system integrity and adequate
venting. These steps cannot be performed without lengthening the outage schedule."
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In addition, the licensee states that full flow testing at the beginning of each refueling outage

during a full flow system test ensures adequate venting of the RCS to prevent
overpressurization and also ensures adequate management oversight since operating the HPI
system at full flow conditions is an infrequently performed evolution.
Evaluation: Section XI requires check valves to be exercised to the position(s) in which the
valves perform their safety function(s). As discussed in Generic Letter 89-04, Position 1,
the NRC considers passing the maximum required accident condition flowrate through the valve
as an acceptable means of verifying that a check valve can full-stroke open.
Exercising these valves open during power operation is impractical because of the
power/thermal transients caused by injecting water from the relatively cold borated water
storage tank. Additionally, because of limited letdown, the RCS would be overpressurized. It is
also impractical to full-stroke exercise these valves during cold shutdowns because of low
temperature overpressurization, (LTOP) concerns. Therefore, the only practical time to full
stroke exercise the valves is during refueling outages. OMa-1988 Part 10, 14.3.2.2 states
that if exercising is not practicable during operation and full-stroke exercising during cold
shutdowns is also not practicable, testing may be limited to part-stroke exercising during cold
shutdowns and full-stroke exercising during refueling outages.
The licensee will verify that the valves will full-stroke open during refueling outages by
passing the maximum required accident condition flowrate through the valve by means of a full
flow test of the HPI system, and will partial-stroke exercise the valves with flow during cold
shutdowns.

In rulemaking to 10 CFR 50.55a effective September 8, 1992, the 1989 Edition of ASME
Section XI was incorporated in paragraph (b) of § 50.55a. The 1989 Edition provides that the
rules for inservice testing of valves are as specified in OMa-1988 Part 10. The NRC staff
imposed no limitations to OMa-1988 Part 10 associated with testing valves during cold
shutdown or refueling. Section 50.55a T (f)(4)(iv) provides that inservice testing of valves
may meet the requirements set forth in subsequent editions and addenda that are incorporated
by reference in paragraph (b) of §50.55a, subject to the limitations and modifications listed,
and subject to NRC approval. Portions of editions and addenda may be used provided that all
related requirements of the respective editions and addenda are met.
OMa-1988 Part 10, 1 4.3.2.2 allows full stroke exercising that is not practicable during
operation or cold shutdown to be deferred to refueling outages. Accordingly, the licensee's
proposed alternative to full-stroke exercise the valves open at refueling outages is covered by
the rulemaking, effective September 8, 1992, as described above, and relief is not required. It
is recommended that the alternative be approved pursuant to §50.55a (f)(4)(iv), provided
that all related requirements are met, which includes Part 10, 4.3.2.2(h) and 16.2.
Implementation of related requirements is subject to NRC inspection.
With regards to the licensee's request to verify the closure capability at refueling outages, the
licensee has not provided a basis in the relief request for not performing this test quarterly or
at cold shutdowns. Provided that the licensee utilizes Part 10, 1 4.3.2.2 and all related
requirements, which includes documenting the impracticality of testing quarterly or at cold

shutdowns, relief is not required to test the valves at refueling outages and approval of the test
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frequency is recommended pursuant to §50.55a J(f)(4)(iv). Otherwise, the licensee should
perform this testing in accordance with the Code.
The licensee states that the check valves will be full-stroke exercised at the beginning of each
refueling outage and only partial-stroke exercised following maintenance. The licensee has not,
however, specifically requested relief from IWV-3200 in Section 11of the relief request.
Section XI IWV-3200 states that when a valve or its control system has undergone
maintenance (or repairs or replacements) that could affect its performance, it shall be tested,
prior to the time it is returned to service, to demonstrate that the performance parameters
that could be affected by the maintenance (or repair or replacement) are within acceptable
limits. Additionally, the licensee has not identified the maintenance activity(ies) that will be
performed on the check valves, including their frequency (e.g., every refueling outage), or the
specific burden associated with performing the post-maintenance test. The licensee has
submitted Relief Request #10 which discusses the specific burden of performing post
maintenance testing requiring disassembly for the core flood tank outlet check valves. As
discussed in TER Section 3.4.1, in addition to partial-flow testing the valves after the
maintenance, the core flood tank outlet check valves must be inspected and manually stroked.
Furthermore, Relief Request #g addresses relief from IWV-3200 after the adjustment of
containment isolation valves' packing.
Therefore, without additional information regarding the specific maintenance activity and
burden of performing the required post-maintenance test, generic relief from 1 IWV-3200
cannot be recommended. However, as discussed in TER Section 3.4.1, when full-stroke

exercising with flow is impractical, Generic Letter 89-04 provides relief to disassemble,
inspect, manually stroke, and partial exercise the valve with flow following reassembly.
Therefore, if the valve is disassembled for maintenance and Position 2 is utilized, relief is
granted per the Generic Letter. The licensee's IST Program should be revised to document use
of this position. The licensee must revise and resubmit the request if relief from post
maintenance testing is required for maintenance that does not involve disassembly, but could
affect the valves performance parameters.
3.3.2

Valve Relief Request # 5, HPI Pump Discharge Check Valves

Relief Request: The licensee has requested relief from full-stroke exercising the HPI pump
discharge check valves, 1(2 and 3)HP-105, 109, 113, quarterly or during cold shutdowns in
accordance with Section XI, T IWV-3520, and from the post-maintenance testing requirements
of 1 IWV-3200.
Proposed Alternate Testing: These valves will be reverse flow tested and partial-stroke
exercised quarterly and after maintenance. Full-stroke exercising will occur at the beginning
of each refueling outage as part of a full flow test of the HPI system.
Licensee's Basis for Requesting Relief: The licensee states: "Full-stroke exercising these
valves during power operation or cold shutdown could cause overpressurization of the RCS.
Performing full flow retests at the end of a refueling outage after maintenance would require

reconfiguring the system to the full flow lineup after assuring system integrity and adequate
25

venting. These steps cannot be performed without lengthening the outage schedule."
In addition, the licensee states that full flow testing at the beginning of each refueling outage
during a full flow system test ensures adequate venting of the RCS to prevent
overpressurization and also ensures adequate management oversight since operating the HPI
system at full flow conditions is an infrequently performed evolution.
Evaluation: These valves open or remain open to allow the high pressure injection pumps to
inject into the RCS. It is impractical to full-stroke exercise these valves during normal
operation because the only full-flow path is into the RCS. The RCS letdown flow is limited and
injecting full-flow would result in a overpressurization of the RCS, which could cause an
uncontrolled release of reactor coolant from the pressurizer relief valves. It is also
impractical to full-stroke exercise these valves during cold shutdowns because of low
temperature overpressurization (LTOP) concerns. Therefore, the only practical time to full
stroke exercise the valves is during refueling outages.
In rulemaking to 10 CFR 50.55a effective September 8, 1992, the 1989 Edition of ASME
Section XI was incorporated in paragraph (b) of § 50.55a. The 1989 Edition provides that the
rules for inservice testing of valves are as specified in OMa-1988 Part 10. The NRC staff
imposed no limitations to OMa-1988 Part 10 associated with testing valves during cold
shutdown or refueling. Section 50.55a l (f)(4)(iv) provides that inservice testing of valves
may meet the requirements set forth in subsequent editions and addenda that are incorporated
by reference in paragraph (b) of §50.55a, subject to the limitations and modifications listed,

and subject to NRC approval. Portions of editions and addenda may be used provided that all
related requirements of the respective editions and addenda or met. OMa-1988 Part 10,
T4.3.2.2 allows full-stroke exercising that is not practicable during operation or cold
shutdown to be deferred to refueling outages. Therefore, relief to full-flow test the valves at
refueling outages is not required. It is recommended that the alternative be approved pursuant
to §50.55a f(f)(4)(iv), provided that all related requirements are met, which includes Part
10, 4.3.2.2(h) and 6.2. Implementation of related requirements is subject to NRC
inspection.
The licensee states that the check valves will be full-stroke exercised at the beginning of each
refueling outage and only partial-stroke exercised following maintenance. The licensee has not,
however, specifically requested relief from I IWV-3200 in Section II of the relief request.
Section XI IWV-3200 states that when a valve or its control system has undergone
maintenance (or repairs or replacements) that could affect its performance, it shall be tested,
prior to the time it is returned to service, to demonstrate that the performance parameters
that could be affected by the maintenance (or repair or replacement) are within acceptable
limits. Additionally, the licensee has not identified the maintenance activity(ies) that will be
performed on the check valves, including their frequency (e.g., every refueling outage), or the
specific burden associated with performing the post-maintenance test. The licensee has
submitted Relief Request #10 which discusses the specific burden of performing post
maintenance testing requiring disassembly for the core flood tank outlet check valves. In
addition to partial-flow testing the core flood tank outlet check valves after the maintenance,
the valves will be inspected and manually stroked. Furthermore, Relief Request #g addresses
relief from IWV-3200 after the adjustment of containment isolation valves' packing.
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Therefore, without additional information regarding the specific maintenance activity and
burden of performing the required post-maintenance test, generic relief from 1 IWV-3200
cannot be recommended. However, as discussed in TER Section 3.4.1, when full-stroke
exercising with flow is impractical, Generic Letter 89-04 provides relief to disassemble,
inspect, manually stroke, and partial exercise the valve with flow following reassembly.
Therefore, if the valve is disassembled for maintenance and Position 2 is utilized, relief is
granted per the Generic Letter. The licensee's IST Program should be revised to document use
of this position. The licensee must revise and resubmit the request if relief from post
maintenance testing is required for maintenance that does not involve disassembly but could
affect the valves performance parameters.
3.3.3

Valve Relief Request # 6, Reactor Coolant Loop "Al" or "A2" Injection
Stop Check Valves

Relief Request: The licensee has requested relief from full-stroke exercising the reactor
coolant loop "Al" or "A2" injection stop check valves, 1(2, 3)HP-126, 127, quarterly or
during cold shutdowns in accordance with Section XI, 1 IWV-3520, and from the post
maintenance testing requirements of T IWV-3200.

.

Proposed Alternate Testing: Partial-stroke exercising will be performed at cold shutdown and
after maintenance. Full-stroke exercising will occur at the beginning of each refueling outage
as part of a full flow test of the HPI system.

Licensee's Basis for Requesting Relief: The licensee states: "These valves cannot be full-stroke
exercised at power or during cold shutdown due to the possibility of RCS overpressurization.
Performing full flow retests at the end of a refueling outage after maintenance would require
reconfiguring the system to the full flow lineup after assuring system integrity and adequate
venting. These steps cannot be performed without lengthening the outage schedule."
In addition, the licensee states that full flow testing at the beginning of each refueling outage
during a full flow system test ensures adequate venting of the RCS to prevent
overpressurization and also ensures adequate management oversight since operating the HPI
system at full flow conditions is an infrequently performed evolution.
Evaluation: These valves open or remain open to allow the high pressure, injection pumps to
inject into the RCS. These valves are in the normal RCS makeup flow path, and so are open
during normal operation. It is impractical to full-stroke exercise these valves during normal
operation because the only full-flow path is into the RCS. The RCS letdown flow is limited and
injecting full-flow would result in a overpressurization of the RCS, which could cause an
uncontrolled release of reactor coolant from the pressurizer relief valves. It is also
impractical to full-stroke exercise these valves during cold shutdowns because of low
temperature overpressurization (LTOP) concerns. Therefore, the only practical time to full
stroke exercise the valves is during refueling outages.
With respect to partial stroke-exercising of these valves, the licensee has not explained why it
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is impractical to test these valves on a quarterly basis during plant operation. As stated in
Section 11(b) of the relief request, these valves are open during normal operation. In Relief
Request # 9, the licensee is partial-stroke exercising check valves 1, 2, and 3 HP-194,
which are in series with the valves in question, on a quarterly basis.
In rulemaking to 10 CFR 50.55a effective September 8, 1992, the 1989 Edition of ASME
Section XI was incorporated in paragraph (b) of § 50.55a. The 1989 Edition provides that the
rules for inservice testing of valves are as specified in OMa-1988 Part 10. The NRC staff
imposed no limitations to OMa-1988 Part 10 associated with testing valves during cold
shutdown or refueling. Section 50.55a T (f)(4)(iv) provides that inservice testing of valves
may meet the requirements set forth in subsequent editions and addenda that are incorporated
by reference in paragraph (b) of §50.55a, subject to the limitations and modifications listed,
and subject to NRC approval. Portions of editions and addenda may be used provided that all
related requirements of the respective editions and addenda or met.
OMa-1988 Part 10, 4.3.2.2 specifies that if full-stroke exercising during plant operation is
not practicable, it may be limited to part-stroke during plant operation and full-stroke during
cold shutdown. If exercising is not practicable during plant operation, it may be limited to full
stroke exercising during cold shutdowns. If full-stroke exercising is not practicable during
either operation or cold shutdown, it may be deferred to refueling outages. Provided the
licensee implements 4.3.2.2 and all related requirements, which includes partial-stroke
exercising these valves quarterly or providing justification why partial-stroke exercising
during plant operation is not practicable, 4.3.2.2(h) and 6.2; it is recommended that the

alternative be approved pursuant to §50.55a T(f)(4)(iv)..

Implementation of related

requirements is subject to NRC inspection.
The licensee states that the check valves will be full-stroke exercised at the beginning of each
refueling outage and only partial-stroke exercised following maintenance. The licensee has not,
however, specifically requested relief from T IWV-3200 in Section II of the relief request.
Section XI IWV-3200 states that when a valve or its control system has undergone
maintenance (or repairs or replacements) that could affect its performance, it shall be tested,
prior to the time it is returned to service, to demonstrate that the performance parameters
that could be affected by the maintenance (or repair or replacement) are within acceptable
limits. Additionally, the licensee has not identified the maintenance activity(ies) that will be
performed on the check valves, including their frequency (e.g., every refueling outage), or the
specific burden associated with performing the post-maintenance test. The licensee has
submitted Relief Request #10 which discusses the specific burden of performing post
maintenance testing requiring disassembly for the core flood tank outlet check valves. In
addition to partial-flow testing the valves after the maintenance, the core flood tank outlet
check valves will be inspected and manually stroked. Furthermore, Relief Request #g
addresses relief from IWV-3200 after the adjustment of containment isolation valves'
packing.
Therefore, without additional information regarding the specific maintenance activity and
IWV-3200
burden of performing the required post-maintenance test, generic relief from
cannot be recommended. However, as discussed in TER Section 3.4.1, when full-stroke

exercising with flow is impractical, Generic Letter 89-04 provides relief to disassemble,
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inspect, manually stroke, and partial exercise the valve with flow following reassembly.
Therefore, if the valve is disassembled for maintenance and Position 2 is utilized, relief is
granted per the Generic Letter. The licensee's IST Program should be revised to document use
of this position. The licensee must revise and resubmit the request if relief from post
maintenance testing is required for maintenance that does not involve disassembly but could
affect the valves performance parameters.
3.3.4

Valve Relief Request # 7, Reactor Coolant Loop "B"
Stop Check Valves

or "B2" Injection

Relief Request: The licensee has requested relief from full-stroke exercising the reactor
coolant loop "B" or "B2" injection stop check valves, 1(2 and 3)HP-152, 153, quarterly or
during cold shutdowns in accordance with Section XI, I IWV-3520, and from the post
maintenance testing requirements.of _T IWV-3200.
Proposed Alternate Testing: These valves will be full-stroke exercised at the beginning of each
refueling outage during a full flow test of the HPI system. Partial-stroke exercising will be
performed at cold shutdown and after maintenance.
Licensee's Basis for Requesting Relief: The licensee states: "These valves cannot be full-stroke
exercised at power or during cold shutdown due to the possibility of RCS overpressurization.
Performing full flow retests at the end of a refueling outage after maintenance would require

reconfiguring the system to the full flow lineup after assuring system integrity and adequate
venting. These steps cannot be performed without lengthening the outage schedule."
In addition, the licensee states that full flow testing at the beginning of each refueling outage
during a full flow system test ensures adequate venting of the RCS to prevent
overpressurization and also ensures adequate management oversight since operating the HPI
system at full flow conditions is an infrequently performed evolution.
Evaluation: These normally closed check valves open to allow the high pressure injection
pumps to inject into the RCS. It is impractical to full-stroke exercise these valves during
normal operation because the only full-flow path is into the RCS. The RCS letdown flow is
limited and injecting full-flow would result in a overpressurization of the RCS, which could
cause a uncontrolled release of reactor coolant from the pressurizer relief valves. It is also
impractical to full-stroke exercise these valves during cold shutdowns because of low
temperature overpressurization (LTOP) concerns. Therefore, the only practical time to full
stroke exercise the valves is during refueling outages. With respect to partial-stroke
exercising these valves, the licensee has not explained why it is impractical to test these valves
on a quarterly basis.
In rulemaking to 10 CFR 50.55a effective September 8, 1992, the 1989 Edition of ASME
Section XI was incorporated in paragraph (b) of § 50.55a. The 1989 Edition provides that the
rules for inservice testing of valves are as specified in OMa-1988 Part 10. The NRC staff
imposed no limitations to OMa-1988 Part 10 associated with testing valves during cold
shutdown or refueling. Section 50.55a (f)(4)(iv) provides that inservice testing of valves
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may meet the requirements set forth in subsequent editions and addenda that are incorporated
by reference in paragraph (b) of §50.55a, subject to the limitations and modifications listed,
and subject to NRC approval. Portions of editions and addenda may be used provided that all
related requirements of the respective editions and addenda or met.
OMa-1988 Part 10, T4.3.2.2 specifies that if full-stroke exercising during plant operation is
not practicable, it may be limited to part-stroke during plant operation and full-stroke during
cold shutdown. If exercising is not practicable during plant operation, it may be limited to full
stroke exercising during cold shutdowns. If full-stroke exercising is not practicable during
either operation or cold shutdown, it may be deferred to refueling outages. Provided the
licensee implements 4.3.2.2 and all related requirements, which includes partial-stroke
exercising these valves quarterly or providing justification why partial-stroke exercising
during plant operation is not practicable, 4.3.2.2(h) and 6.2; it is recommended that the
alternative be approved pursuant to §50.55a J(f)(4)(iv). Implementation of related
requirements is subject to NRC inspection.
The licensee states that the valves will be full-stroke exercised at the beginning of each
refueling outage and only partial-stroke exercised following maintenance. The licensee has not,
IWV-3200 in Section II of the relief request.
however, specifically requested relief from
Section XI T IWV-3200 states that when a valve or its control system has undergone
maintenance (or repairs or replacements) that could affect its performance, it shall be tested,
prior to the time it is returned to service, to demonstrate that the performance parameters
that could be affected by the maintenance (or repair or replacement) are within acceptable

limits. Additionally, the licensee has not identified the maintenance activity(ies) that will be
performed on the check valves, including their frequency (e.g., every refueling outage), or the
specific burden associated with performing the post-maintenance test. The licensee has
submitted Relief Request #10 which discusses the specific burden of performing post
maintenance testing requiring disassembly for the core flood tank outlet check valves. In
addition to partial-flow testing the valves after the maintenance, the core flood tank outlet
check valves will be inspected and manually stroked. Furthermore, Relief Request #g
addresses relief from IWV-3200 after the adjustment of containment isolation valves'
packing.
Therefore, without additional information regarding the specific maintenance activity and
burden of performing the required post-maintenance test, generic relief from I IWV-3200
cannot be recommended. However, as discussed in TER Section 3.4.1, when full-stroke
exercising with flow is impractical, Generic Letter 89-04 provides relief to disassemble,
inspect, manually stroke, and partial exercise the valve with flow following reassembly.
Therefore, if the valve is disassembled for maintenance and Position 2 is utilized, relief is
granted per the Generic Letter. The licensee's IST Program should be revised to document use
of this position. The licensee must revise and resubmit the request if relief from post
maintenance testing is required for maintenance that does not involve disassembly but could
affect the valves performance parameters.
3.3.5

Valve Relief Request # 8, HPI Loop "B" Check Valves

Relief Request: The licensee has requested relief from full-stroke exercising the HPI Loop "B"
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check valves, 1(2 and 3)HP-188, quarterly or during cold shutdowns in accordance with
Section XI, 1 IWV-3520, and from the post-maintenance testing requirements of 1 IWV-3200.
Proposed Alternate Testing: These valves will be full-stroke exercised at the beginning of each
refueling outage during a full flow test of the HPI system. Partial stroke exercising will be
performed at cold shutdown and after maintenance.
Licensee's Basis for Requesting Relief: The licensee states: "Exercising these valves at power
would thermally stress injection nozzles. Exercising these valves at cold shutdown could
overpressurize the RCS.
Performing full flow retests at the end of a refueling outage after maintenance would require
reconfiguring the system to the full flow lineup after assuring system integrity and adequate
venting. These steps cannot-be performed without lengthening the outage schedule."
In addition, the licensee states that full flow testing at the beginning of each refueling outage
during a full flow system test ensures adequate venting of the RCS to prevent
overpressurization and also ensures adequate management oversight since operating the HPI
system at full flow conditions is an infrequently performed evolution.
Evaluation: These normally closed check valves open to allow the high pressure injection
pumps to inject into the RCS. It is impractical to full-stroke exercise these valves during
normal operation because the only full-flow path is into the RCS. The RCS letdown flow is

limited and injecting full-flow would result in an overpressurization of the RCS, which could
cause an uncontrolled release of reactor coolant from the pressurizer relief valves. It is also
impractical to full-stroke exercise these valves during cold shutdowns because of low
temperature overpressurization (LTOP) concerns. Therefore, the only practical time to full
stroke exercise the valves is during refueling outages.
It is not apparent why partial-stroke exercising these valves during plant operation would
thermally stress the nozzles as stated in the request's basis. Normal makeup flow from the
letdown storage tank is available, which should provide flow to the RCS at the proper
temperature. The licensee should provide justification why partial-stroke exercising these
valves during operation or cold shutdowns is impractical.
In rulemaking to 10 CFR 50.55a effective September 8,1992, the 1989 Edition of ASME
Section XI was incorporated in paragraph (b) of § 50.55a. The 1989. Edition provides that the
rules for inservice testing of valves are as specified in OMa-1988 Part 10. The NRC staff
imposed no limitations to OMa-1988 Part 10 associated with testing valves during cold
shutdown or refueling. Section 50.55a T (f)(4)(iv) provides that inservice testing of valves
may meet the requirements set forth in subsequent editions and addenda that are incorporated
by reference in paragraph (b) of §50.55a, subject to the limitations and modifications listed,
and subject to NRC approval. Portions of editions and addenda may be used provided that all
related requirements of the respective editions and addenda are met.
OMa-1988 Part 10, 4.3.2.2 specifies that if full-stroke exercising during plant operation is
not practicable, it may be limited to part-stroke during plant operation and full-stroke during
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cold shutdown. If exercising is not practicable during plant operation, it may be limited to full
stroke exercising during cold shutdowns. If full-stroke exercising is not practicable during
either operation or cold shutdown, it may be deferred to refueling outages. Provided the
licensee implements 4.3.2.2 and all related requirements, which includes partial-stroke
exercising these valves quarterly or providing justification why partial-stroke exercising
during plant operation is not practicable, 4.3.2.2(h) and 6.2; it is recommended that the
alternative be approved pursuant to §50.55a (f)(4)(iv). Implementation of related
requirements is subject to NRC inspection.
The licensee states that the valves will be full-stroke exercised at the beginning of each
refueling outage and only partial-stroke exercised following maintenance. The licensee has not,
however, specifically requested relief from IWV-3200 in Section II of the relief request.
Section XI IWV-3200 states that when a valve or its control system has undergone
maintenance (or repairs or. replacements) that could affect its performance, it shall be tested,
prior to the time it is returned to service, to demonstrate that the performance parameters
that could be affected by the maintenance (or repair or replacement) are within acceptable
limits. Additionally, the licensee has not identified the maintenance activity(ies) that will be
performed on the check valves, including their frequency (e.g., every refueling outage), or the
specific burden associated with performing the post-maintenance test. The licensee has
submitted Relief Request #10 which discusses the specific burden of performing post
maintenance testing requiring disassembly for the core flood tank outlet check valves. In
addition to partial-flow testing the valves after the maintenance, the core flood tank outlet
check valves will be inspected and manually stroked. Furthermore, Relief Request #g

addresses relief from

IWV-3200 after the adjustment of containment isolation valves'

packing.
Therefore, without additional information regarding the specific maintenance activity and
burden of performing the required post-maintenance test, generic relief from I IWV-3200
cannot be recommended. However, as discussed in TER Section 3.4.1, when full-stroke
exercising with flow is impractical, Generic Letter 89-04 provides relief to disassemble,
inspect, manually stroke, and partial exercise the valve with flow following reassembly.
Therefore, if the valve is disassembled for maintenance and Position 2 is utilized, relief is
granted per the Generic Letter. The licensee's IST Program should be revised to document use
of this position. The licensee must revise and resubmit the request if relief from post
maintenance testing is required for maintenance that does not involve disassembly but could
affect the valves performance parameters.
3.3.6

Valve Relief Request # 9, HPI Loop "A" Check Valves

Relief Request: The licensee has requested relief from full-stroke exercising the HPI Loop "A"
check valves, 1(2 and 3)HP-194, quarterly or during cold shutdowns in accordance with
Section XI, IWV-3520, and from the post-maintenance testing requirements of I IWV-3200.
Proposed Alternate Testing: Partial-stroke exercising will be performed quarterly and after
maintenance. Full-stroke exercising will occur at the beginning of each refueling outage
during a full flow test of the HPI system.
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Licensee's Basis for Requesting Relief: The licensee states: "These valves cannot be full
stroke exercised at power or at cold shutdown due to the possibility of RCS overpressurization.
Performing full flow retests at the end of a refueling outage after maintenance would require
reconfiguring the system to the full flow lineup after assuring system integrity and adequate
venting. These steps cannot be performed without lengthening the outage."
In addition, the licensee states that full flow testing at the beginning of each refueling outage
during a full flow system test ensures adequate venting of the RCS to prevent
overpressurization and also ensures adequate management oversight since operating the HPI
system at full flow conditions is an infrequently performed evolution.
Evaluation: These valves are in normal injection flow paths and therefore are open during
normal operation. These valves open or remain open to allow the high pressure injection
pumps to inject into the RCS. It is impractical to full-stroke exercise these valves during
normal operation because the only full-flow path is into the RCS. The RCS letdown flow is
limited and injecting full-flow would result in an overpressurization of the RCS, which could
cause an uncontrolled release of reactor coolant from the pressurizer relief valves. It is also
impractical to full-stroke exercise these valves during cold shutdowns because of low
temperature overpressurization (LTOP) concerns. Therefore, the only practical time to full
stroke exercise the valves is during refueling outages.

.

In rulemaking to 10 CFR 50.55a effective September 8, 1992, the 1989 Edition of ASME
Section XI was incorporated in paragraph (b) of § 50.55a. The 1989 Edition provides that the

rules for inservice testing of valves are as specified in OMa-1988 Part 10. The NRC staff
imposed no limitations to OMa-1988 Part 10 associated with testing valves during cold
shutdown or refueling. Section 50.55a T (f)(4)(iv) provides that inservice testing of valves
may meet the requirements set forth in subsequent editions and addenda that are incorporated
by reference in paragraph (b) of §50.55a, subject to the limitations and modifications listed,
and subject to NRC approval. Portions of editions and addenda may be used provided that all
related requirements of the respective editions and addenda are met.
OMa-1988 Part 10, 4.3.2.2 allows full-stroke exercising that is not practicable during
operation to be limited to a partial-stroke exercise during operation and a full-stroke exercise
during refueling outages. Therefore, relief to partial-stoke exercise the valves quarterly and
defer full-stroke exercising until refueling outages is not required. It is recommended that the
alternative be approved pursuant to §50.55a T(f)(4)(iv), provided that all related
requirements are met, which includes 4.3.2.2(h) and 6.2. Implementation of related
requirements is subject to NRC inspection.
The licensee states that the valves will be full-stroke exercised at the beginning of each
refueling outage and only partial-stroke exercised following maintenance. The licensee has not,
however, specifically requested relief from I IWV-3200 in Section II of the relief request.
Section XI T IWV-3200 states that when a valve or its control system has undergone
maintenance (or repairs or replacements) that could affect its performance, it shall be tested,
prior to the time it is returned to service, to demonstrate that the performance parameters
that could be affected by the maintenance (or repair or replacement) are within acceptable
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limits. Additionally, the licensee has not identified the maintenance activity(ies) that will be
performed on the check valves, including their frequency (e.g., every refueling outage), or the
specific burden associated with performing the post-maintenance test. The licensee has
submitted Relief Request #10 which discusses the specific burden of performing post
maintenance testing requiring disassembly for the core flood tank outlet check valves. In
addition to partial-flow testing the valves after the maintenance, the core flood tank outlet
check valves will be inspected and manually stroked. Furthermore, Relief Request #g
addresses relief from IWV-3200 after the adjustment of containment isolation valves'
packing.
Therefore, without additional information regarding the specific maintenance activity and
burden of performing the required post-maintenance test, generic relief from T IWV-3200
cannot be recommended. However, as discussed in TER Section 3.4.1, when full-stroke
exercising with flow is impractical, Generic Letter 89-04 provides relief to disassemble,
inspect, manually stroke, and partial exercise the valve with flow following reassembly.
Therefore, if the valve is disassembled for maintenance and Position 2 is utilized, relief is
granted per the Generic Letter. The licensee's IST Program should be revised to document use
of this position. The licensee must revise and resubmit the request if relief from post
maintenance testing is required for maintenance that does not involve disassembly but could
affect the valves performance parameters.
3.3.7

O

Valve Relief Request # 19, Seal Supply to Reactor Coolant Pumps
Check Valves

Relief Request: The licensee has requested relief from exercising the seal supply to reactor
coolant pump Al, A2, B, or B2 check valves, 1(2, 3)HP-144, 145, 146, 147, 390, 454;
1HP-457, 393; 2HP-286, 389; 3HP-285, 457, closed quarterly or during cold shutdowns
in accordance with Section XI, 1 IWV-3520.
Proposed Alternate Testing: These valves are verified closed by leak rate testing during
refueling outages.
Licensee's Basis for Requesting Relief: The licensee states: "Stroking valves closed can only be
done by leak rate test; therefore, verifying these valves closed at power or cold shutdown would
require excessive manpower, cause excessive exposure and generate excessive liquid waste."
Evaluation: These valves are 1 or.1 1/2" normally open simple check valves which provide
seal injection to the reactor coolant pumps. They provide a safety function in the closed
direction to isolate the containment. Section XI requires check valves to be exercised to the
positions in which the valves perform their safety function. Confirmation that the valve is in
the closed direction can be done by visual observation, by an electrical signal initiated by a
position indicating device, by observation of appropriate pressure indications, by leak testing,
or by other positive means. The valve is not provided with position indication or pressure
instrumentation. The only available method for testing this valve is by leak testing. It is
impractical to test these valves quarterly or during cold shutdowns because the valves and/or
test connections are located inside containment. Access to testing presents a personnel safety
hazard because of high radiation levels and proximity to high energy systems. Additionally,
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injection water to the pumps would be interrupted resulting in the potential for reactor coolant
pump seal damage. Leak testing these valves during cold shutdowns would be burdensome to the
licensee because of the extensive test setup,' which would require substantial man-hours and
the potential for extending the shutdown.
In rulemaking to 10 CFR 50.55a effective September 8, 1992, the 1989 Edition of ASME
Section XI was incorporated in paragraph (b) of § 50.55a. The 1989 Edition provides that the
rules for inservice testing of valves are as specified in OMa-1988 Part 10. The NRC staff
imposed no limitations to OMa-1988 Part 10 associated with testing valves during cold
shutdown or refueling. Section 50.55a T (f)(4)(iv) provides that inservice testing of valves
may meet the requirements set forth in subsequent editions and addenda that are incorporated
by reference in paragraph (b) of §50.55a, subject to the limitations and modifications listed,
and subject to NRC approval. Portions of editions and addenda may be used provided that all
related requirements of the respective editions and: addenda are met.
OMa-1988 Part 10, T4.3.2.2 allows full-stroke exercising that is not practicable during
operation or cold shutdown to be deferred to refueling outages. Accordingly, the relief
requested by the licensee is covered by the rulemaking, effective September 8, 1992, as
described above, and relief is not required. It is recommended that the alternative be approved
pursuant to §50.55a (f)(4)(iv), provided that all related requirements are met, which
includes 4.3.2.2(h) and 6.2. Implementation of related requirements is subject to NRC
inspection.

3.3.8

Valve Relief Request # 32, LDST Outlet Check Valves

Relief Request: The licensee has requested relief from exercising the letdown storage tank
(LDST) outlet check valves, 1(2, 3)HP-97,in accordance with Section XI, I IWV-3420 and
3520.
Proposed Alternate Testing: These valves will be verified closed at cold shutdown and refueling
outages by measuring pressurizer level change over time.
Licensee's Basis for Requesting Relief: The licensee states: "These valves close during LPI
(low pressure injection) to HPI (high pressure injection) "Piggyback" operation to prevent
filling the LDST. "Piggyback" alignment to HPI can only be made during cold shutdowns and
refueling outages due to the possibility of RCS overpressurization. Leakage rate can only be
measured using Pressurizer level change over time."
Evaluation: As discussed in Generic Letter 89-04, Position 3, confirmation that the valve is in
the closed direction can be done by visual observation, by an electrical signal initiated by a
position indicating device, by observation of appropriate pressure indications, by leak testing,
or by other positive means. These simple check valves are not provided with position
indication and the licensee has proposed observing system parameters to verify the valve is
closed. The proposed testing meets the Code requirements for verifying closure and relief is not
required from T IWV-3520. The licensee should revise this "request" into a "cold shutdown
justification."
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The licensee has also requested relief from

IWV-3420, which requires a leak rate test every

two years. Paragraph IWV-3420 specifies the requirements for test conditions (1 IWV
3423), test method ( IWV-3424), test medium (T IWV-3425), analysis of leakage rates (1
IWV-3426), and corrective action (T IWV-3427). Paragraph IWV-3421 states that Category
A valves shall be leak tested, except that valves which function in the course of plant operation
in a manner that demonstrates functionally adequate seat tightness need not be leak tested. In
such cases, the valve record shall provide the basis for the conclusion that operational
observations constitute satisfactory demonstration. It is not apparent which specific
requirements the licensee is requesting relief from. Paragraph IWV-3424 allows the
determination of seat leakage by measuring leakage through a telltale connection or the feed
rate. It appears that the feed rate may be determined every two years utilizing test connections
upstream of the HPI pumps. The licensee should review this request and determine if relief is
still required. If required, the licensee should discuss the specific paragraphs in the Code for
which relief is requested.
3. 4
3.4.1

Core Flood System

Valve Relief Request # 10, Core Flood Tank Outlet Check Valves

Relief Request: The licensee has requested relief from full-stroke exercising the core flood
tank "A"and "B" outlet check valves, 1(2 and 3) CF-11, 13, quarterly or during cold
shutdowns in accordance with Section XI, T IWV-3520, and performing a full-stroke exercise
following maintenance requiring disassembly.

Proposed Alternate Testing: These valves will be tested open each refueling outage using flow.
Testing will be performed at a lower than accident pressure condition and the data analyzed to
verify that the valves will pass the required flow under accident conditions (Reference Duke
Power Design Engineering Documents OSC-4500 (Unit 1), OSC-4660 (Unit 2), OSC-4976
(Unit 3)). If the valves require disassembly for maintenance, the valves will be partial
stroke exercised during plant startup.
Partial stroke testing will be performed at cold shutdowns.
Leak testing will be performed on a cold shutdown frequency consistent with the ONS Technical
Specification requirements for CF-12 and CF-14.
Licensee's Basis for Requesting Relief: The licensee states: "These valves cannot be subjected
to greater than RCS pressure during power operation. They cannot be full-stroke exercised
during cold shutdown due to the possibility of overpressurization and hydraulic shock to the
system."
"Full flow testing of these valves is performed concurrently with draining of the Core Flood
Tanks after defueling and prior to valve removal for maintenance. Post-maintenance retesting
of these valves would create undue hardship and adversely affect shutdown risk without a
compensating increase in the level of quality and safety. The following provides an explanation
of this conclusion.
A post maintenance retest would require refilling of the tank. This is not feasible, since there
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is no available space to mix water when in the defueled maintenance window. Also, there is no
piping available to provide a flow path for the refilling process. The time required to
reestablish a flow path and refill the tanks would be approximately 30 hours of critical path
outage time. The pump which refills the tank has a maximum capacity of about 30 gpm (though
normal operating capacity is about half of that), and the tank volume is about 7500 gallons.
There is extensive mixing, sampling, recirculation, and valve alignment required as well.
(Though not included in the above time estimate, extensive revision of procedures and block
tagouts are also involved in making the above changes.) Performing this test after valve
maintenance will reduce the length of time between testing and refueling. Since the water
clarity in the vessel will be reduced by the test, it is desirable to have more time for
purification of the water prior to refueling, so as to avoid limiting the ability to properly
verify fuel assembly locations.
Reversing the test/maintenance sequence ,described 'above in order to avoid two tank dumps is
physically possible. It would not, however, reduce either the hardship or the shutdown risk
associated with the existing plan. Outage delays would still result, since there is typically
valve maintenance work associated with the tank which can only be performed after the tank is
drained. This work.would inevitably be delayed while valve maintenance (on CF11 and 13) was
being performed and the fuel transfer canal is refilled prior to the full flow test. In addition,
this delay in flow testing leaves less time within the defueled maintenance window to make
repairs in the event of a test failure. Furthermore, any post-test maintenance requiring
disassembly would require draining of the canal for repairs and refilling of the canal and tank
for retest, adding critical path time to the outage. Also, the time span between the test and

refueling process would again be reduced, leading to water clarity concerns.
Alternate scheduling is not a desirable option. The full flow test must be performed when the
reactor is defueled. The discharge of the Core Flood Tank contents into a fueled vessel, with the
vessel head removed, may be potentially damaging to the core structure or fuel assemblies, and
is therefore a safety risk. There are no alternate flow paths which would eliminate this risk.
Since CFil and 13 cannot be isolated from CF12 and 14, there is no alternate flow path
available that does not pass through the reactor vessel. Therefore, if testing were attempted
after defueled maintenance, while the RCS is intact, the flow path would still have to pass
through the core, risking damage. Also, the pressurizer would be the only available reservoir
sufficient to hold the water, and there would be no way to isolate the steam generators. The
multiple flow paths involved in this approach would unnecessarily complicate the analysis
required to establish valve performance.
In order to isolate these valves from the LPI system, which must be in operation whenever fuel
is in the core, one train of LPI would have to be removed from service, thus adversely affecting
the unit's shutdown risk. Therefore, removal of the valves from service prior to defueled
maintenance is highly undesirable."
Evaluation: These normally closed check valves open to allow the core flood tanks (CFT) to
discharge into the RCS when the RCS pressure is less than 600 psig. It is impractical to full
or partial-stroke exercise these valves during operation because the only flowpath is into the
RCS and the pressure differential will not permit flow. It is also impractical to full-stroke
exercise these valves during cold shutdowns because of low temperature overpressurization
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concerns. Full-stroke exercising is only practical during refueling outages.
In rulemaking to 10 CFR 50.55a effective September 8, 1992, the 1989 Edition of ASME
Section XI was incorporated in paragraph (b) of § 50.55a. The 1989 Edition provides that the
rules for inservice testing of valves are as specified in OMa-1988 Part 10. The NRC staff
imposed no limitations to OMa-1988 Part 10 associated with testing valves during cold
shutdown or refueling. Section 50.55a I (f)(4)(iv) provides that inservice testing of valves
may meet the requirements set forth in subsequent editions and addenda that are incorporated
by reference in paragraph (b) of §50.55a, subject to the limitations and modifications listed,
and subject to NRC approval. Portions of editions and addenda may be used provided that all
related requirements of the respective editions and addenda are met.
OMa-1988 Part 10, T4.3.2.2 allows full-stroke exercising that is not practicable during
operation or cold shutdown to be:deferred to refueling outages: Accordingly, the relief
requested by the licensee concerning test frequency is covered by the rulemaking, effective
September 8, 1992, and is not required. It is recommended that the alternative be approved
pursuant to §50.55a (f)(4)(iv), provided that all related requirements are met, which
includes 4.3.2.2(h) and T6.2. Implementation of related requirements is subject to NRC
inspection.
The licensee has proposed testing the valves during refueling outages using a flowrate that is
less than the maximum required accident condition flowrate (i.e., 10,000 gpm- 13,000 gpm
depending on Unit and loop versus the design flowrate of 31,300 gpm per the Duke calculations

referenced in the relief request). The velocities through the valves during the test are 30
ft/sec to 40 ft/sec. As discussed in Generic Letter 89-04, Position 1, the NRC considers
passing the maximum required accident condition flowrate through the valve as an acceptable
means of verifying that a check valve can full-stroke open. When testing a valve using the
maximum required accident condition flowrate is impractical, Position 1 provides criteria for
alternative techniques, such as non-intrusive techniques, to verify the valves will full-stroke
open when subjected to partial flow.
The licensee proposes calculating the differential pressure across the valve based on the
difference of the measured system pressure and calculated piping pressure loss. The calculated
piping pressure loss is based on a flowrate which is calculated based on the change in tank
pressure over time. Based on the calculated differential pressure across the valve and
flowrate, the valve's flow coefficient is calculated. If the test flow coefficient is greater than or
equal to the flow coefficient (Cv) calculated from- design differential pressure and flow, the
valve is considered fully open. The valve will also be partial-flow and leak tested at cold
shutdowns.
The Duke calculations OSC-779, 4500, 4660 and 4976 have not been reviewed in detail and no
evaluation of their acceptability has been performed. However, calculations of this type are
subject to a great deal of uncertainty. Based on a cursory review of the calculations, the
licensee does not appear to factor the uncertainties into the calculation. The Cv calculated
during the test only needs to be greater than or equal to the design condition Cv. If there was a
cumulative error of 10% in the test Cv, Unit 1, Loops A and B, and Unit 3, Loop A, would not
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pass the test.
Additionally, the licensee has not provided a means of qualifying the alternative proposed. The
criteria in Position 1 states that a method of qualifying the alternative technique is required.
The alternate technique must verify that the valve is fully open. Non-intrusive diagnostic
methods, such as acoustic emission, have been employed effectively for this purpose by other
utilities. The licensee should assure that the alternative technique is quantifiable and
repeatable, and that all six criteria of Position 1 are addressed in the IST Program and are
available for NRC review. Question 8 of the Generic Letter's Meeting Minutes provides
guidance on the qualification program. Therefore, it is recognized that relief from the Code
required method is approved pursuant to Generic Letter 89-04, provided the licensee complies
with all the criteria discussed in Position 1.
The licensee has also:requested relief from verifying the valves-are in the closed position
quarterly or during cold shutdowns in ;accordance with Section XI. The licensee has proposed
testing the valves in accordance with the ONS Technical Specification requirements for CF-12
and CF-14. ONS Technical Specification 4.5.1.2.3 requires individual leakage testing to be
performed prior to .power operation after each refueling outage, after each time the plant is
placed in the cold shutdown condition for 72 hours, if testing has not been accomplished in the
preceding 9 months, and prior to returning the valve to service after maintenance, repair, or
replacement.
Verification that a valve is in the closed position can be done by visual observation, by an

electrical signal initiated by a position-indicating device, by observation of appropriate
pressure indication in the system, by leak testing, or by other positive means. These simple
check valves are not provided with instrumentation. The only available means of testing these
valves is by leak testing. It is impractical to test these valves quarterly or during every cold
shutdown because the test connections are located inside containment. Access to testing presents
a personnel safety hazard because of high radiation levels and proximity to high energy
systems. Leak testing these valves during every cold shutdown would be burdensome to the
licensee because of the extensive test setup, which would require substantial man-hours and
the potential for extending the shutdown. The licensee's proposal provides reasonable
assurance of the valves ability to close. Therefore, it is recommended that relief from
verifying the valves are closed every cold shutdown be granted in accordance with §50.55a
I (f ) (6) (i) .

Although the licensee has- not specifically requested relief from Section XI, T IWV-3200 in
Section II of the relief request, the licensee states that the valves will not be full-stroke
exercised following maintenance requiring disassembly. Section XI I IWV-3200 states that
when a valve or its control system has undergone maintenance (or repairs or replacements)
that could affect its performance, it shall be tested, prior to the time it is returned to service,
to demonstrate that the performance parameters that could be affected by the maintenance (or
repair or replacement) are within acceptable limits. Performing the alternative full-stroke
test method discussed above after maintenance would be impractical because the outage would be
extended in order to perform the test's prerequisites. The licensee has stated that this
operation will adversely affect shutdown risk. However, no explanation of the risk of the
testing was provided. The licensee should provide this explanation. In any case, Generic Letter
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89-04, Position 2 allows the use of valve disassembly and inspection as an acceptable
alternative to testing with flow, when testing with flow is impractical. As discussed in the
Generic Letter, the valve should be manually full-stroke exercised, inspected and partial
stroke exercised after reassembly and quarterly or during cold shutdowns. The licensee's
proposal includes partial-stroke exercising following reassembly and at cold shutdowns and
leak rate testing following reassembly. Therefore, relief is granted pursuant to Generic Letter
89-04, Position 2 for those maintenance activities requiring disassembly, provided that the
licensee inspects and manually full-stroke exercises the valve following maintenance, in
addition to leak testing and partial-stroke exercising.
3.4.2

Valve Relief Request # 17, LPI Inlet Header "A" and "B" Check Valves

Relief Request: The licensee has requested relief from exercising the low pressure injection
(LPI) inlet header "A"and "B" check valves, 1(2 and 3)CF-12, 14, open and closed quarterly
or during cold shutdowns in accordance with Section XI, I IWV-3520.
Proposed Alternate Testing: These valves will be verified open each refueling outage. Testing
will be performed at a lower than accident pressure condition and the data analyzed to verify
that the valves will pass the required flow under accident conditions (Reference Duke Power
Design Engineering Documents OSC-4500(Unit 1), OSC-4660(Unit 2), OSC-4976 (Unit 3)).
Partial stroke testing will be performed at cold shutdown.
Leak testing to confirm the closure capability of the valve will be performed on a cold shutdown

frequency consistent with ONS Technical Specification requirements.
Licensee's Basis for Requesting Relief: The licensee states: "These valves cannot be subjected
to greater than RCS pressure during power operation. They cannot be full-stroke exercised
during cold shutdown due to the possibility of overpressurization and hydraulic shock to the
system."
Evaluation: These normally closed check valves open to allow the core flood tanks (CFT) or low
pressure injection system to discharge into the RCS when the RCS pressure is less than 600
psig. It is impractical to full- or partial-stroke exercise these valves during operation
because the only flowpath is into the RCS and the pressure differential will not permit flow. It
is also impractical to full-stroke exercise these valves during cold shutdowns because of low
temperature overpressurization concerns. Full-stroke exercising is only practical during
refueling outages.
In rulemaking to 10 CFR 50.55a effective September 8, 1992, the 1989 Edition of ASME
Section XI was incorporated in paragraph (b) of § 50.55a. The 1989 Edition provides that the
rules for inservice testing of valves are as specified in OMa-1988 Part 10. The NRC staff
imposed no limitations to OMa-1988 Part 10 associated with testing valves during cold
shutdown or refueling. Section 50.55a (f)(4)(iv) provides that inservice testing of valves
may meet the requirements set forth in subsequent editions and addenda that are incorporated
by reference in paragraph (b) of §50.55a, subject to the limitations and modifications listed,
and subject to NRC approval. Portions of editions and addenda may be used provided that all
related requirements of the respective editions and addenda are met.
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OMa-1988 Part 10, 4.3.2.2 allows full-stroke exercising that is not practicable during
operation or cold shutdown to be deferred to refueling outages. Accordingly, the relief
requested by the licensee concerning test frequency is covered by the rulemaking, effective
September 8, 1992, as described above, and relief is not required. It is recommended that the
alternative be approved pursuant to §50.55a T(f)(4)(iv), provided that all related
requirements are met, which includes 4.3.2.2(h) and 6.2. Implementation of related
requirements is subject to NRC inspection.
The licensee has proposed testing the valves during refueling outages using a flowrate that is
less than the maximum required accident condition flowrate (i.e., 10,000 gpm- 13,000 gpm
depending on Unit and loop versus the design flowrate of 31,300 gpm per the Duke calculations
referenced in the relief request). The velocities through the valves during the test are 30
ft/sec to 40 ft/sec. As discussed in Generic Letter 89-04, Position 1, the NRC considers
passing the maximum required accident condition flowrate through the valve as an acceptable
means of verifying that a check valve can full-stroke open. When testing a valve using the
maximum required accident condition flowrate is impractical, Position 1 provides criteria for
alternative techniques, such as non-intrusive techniques, to verify the valves will full-stroke
open when subjected to partial flow.
The licensee proposes calculating the differential pressure across the valve based on the
difference of the measured system pressure and calculated piping pressure loss. The calculated
piping pressure loss is based on a flowrate which is calculated based on the change in tank

.pressure

over time. Based on the calculated differential pressure across the valve and

flowrate, the valve's flow coefficient is calculated. If the test flow coefficient is greater than or
equal to the flow coefficient (Cv) calculated from design differential pressure and flow, the
valve is considered fully open. The valve will also be partial-flow and leak tested at cold
shutdowns.
The Duke calculations OSC-779, 4500, 4660 and 4976 have not been reviewed in detail and no
evaluation of their acceptability has been performed. However, calculations of this type are
subject to a great deal of uncertainty. Based on a cursory review of the calculations, the
licensee does not appear to factor the uncertainties into the calculation. The C, calculated
during the test only needs to be greater than or equal to the design condition Cv. If there was a
cumulative error of 10% in the test Cv, Unit 1, Loops A and B, and Unit 3, Loop A, would not
pass the test.
Additionally, the licensee has not provided a means of qualifying the alternative proposed. The
criteria in Position 1 states that a method of qualifying the alternative technique is required.
The alternate technique must verify that the valve is fully open. Non-intrusive diagnostic
methods, such as acoustic emission, have been employed effectively for this purpose by other
utilities. The licensee should assure that the alternative technique is quantifiable and
repeatable and that all six criteria of Position 1 are addressed in the IST Program and are
available for NRC review. Question 8 of the Generic Letter's Meeting Minutes provides
guidance on the qualification program. Therefore, it is recommended that relief from the Code
required method be approved provided the licensee complies with all the criteria in Generic
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Letter 89-04, Position 1.

The licensee has also requested relief from verifying the valves are in the closed position
quarterly or during cold shutdowns in accordance with Section XI. The licensee has proposed
testing the valves in accordance with the ONS Technical Specification requirements for CF-12
and CF-14. ONS Technical Specification 4.5.1.2.3 requires individual leakage testing to be
performed prior to power operation after each refueling outage, after each time the plant is
placed in the cold shutdown condition for 72 hours, if testing has not been accomplished in the
preceding 9 months, and prior to returning the valve to service after maintenance, repair, or
replacement. Verification that a valve is in the closed position can be done by visual
observation, by an electrical signal initiated by a position-indicating device, by observation of
appropriate pressure indication in the system, by leak testing, or by other positive means.
These simple check valves are not provided with instrumentation and the only practical means
of testing these valves is by leak testing. It is impractical to test these valves quarterly or
during every cold shutdown because the test connections are located inside containment. Access
to testing presents a personnel safety hazard because of high radiation levels and proximity to
high energy systems. Leak testing these valves during every cold shutdowns would be
burdensome to the licensee because of the extensive test setup which would require substantial
man-hours and the potential for extending the shutdown. The licensees proposal provides
reasonable assurance of the valves ability to close. Therefore, it is recommended that relief be
granted in accordance with §50.55a T(f)(6)(i).
The alternate testing proposed in Relief Request #17 is similar to #10, however, the licensee
has not revised the request to address the requirements of Section XI, I IWV-3200 which

requires testing valves that are disassembled for maintenance, when the maintenance could
affect the valves' performance. It appears that the Section XI requirements cannot be met. The
licensee should revise the request, if relief is required.
3.4.3

Valve Relief Request # 25, CFT "A" and "B" Inlet Check Valves

Relief Request: The licensee has requested relief from exercising the core flood tanks (CFTs)
"A"and."B" inlet check valves, 1(2, 3)CF-42, 44, closed quarterly or during cold shutdowns
in accordance with Section XI, IWV-3520.
Proposed Alternate Testing: These valves are verified closed by leak rate testing during
refueling outages.
Licensee's Basis for Requesting Relief: The licensee states: "Stroking these valves closed can
only be done by leak rate test; therefore, verifying these valves are closed at power or cold
shutdown would require excessive manpower, cause excessive exposure and generate excessive
liquid waste."
Evaluation: These are simple 1 or 1/2" check valves located inside containment. They provide
a safety function in the closed direction to isolate the containment. Section XI requires check
valves to be exercised to the positions in which the valves perform their safety function.
Confirmation that the valve is in the closed direction can be done by visual observation, by an
electrical signal initiated by a position indicating device, by observation of appropriate
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pressure indications, by leak testing, or by other positive means. The valve is not provided
with position indication or pressure instrumentation. The only available method for testing
this valve is by leak testing. It is impractical to test these valves quarterly or during cold
shutdowns because the valves and test connections are located inside containment. Access to
testing presents a personnel safety hazard because of high radiation levels and proximity to
high energy systems. Leak testing these valves during cold shutdowns would be burdensome to
the licensee because of the extensive test setup which would require substantial man-hours and
the potential for extending the shutdown.
In rulemaking to 10 CFR 50.55a effective September 8, 1992, the 1989 Edition of ASME
Section XI was incorporated in paragraph (b) of § 50.55a. The 1989 Edition provides that the
rules for inservice testing of valves are as specified in OMa-1988 Part 10. The NRC staff
imposed no limitations to OMa-1988 Part 10 associated with testing valves during cold
shutdown or refueling. Section 50.55a (f)(4)(iv) provides that inservice testing of valves
may meet the requirements set forth in subsequent editions and addenda that are incorporated
by reference in paragraph (b) of §50.55a, subject to the limitations and modifications listed,
and subject to NRC approval. Portions of editions and addenda may be used provided that all
related requirements of the respective editions and addenda are met.
OMa-1988 Part 10, T4.3.2.2 allows full-stroke exercising that is not practicable during
operation or cold shutdown to be deferred to refueling outages. Accordingly, the relief
requested by the licensee is covered by the rulemaking, effective September 8, 1992, as
described above, and relief is not required. It is recommended that the alternative be approved

.pursuant

to §50.55a (f)(4)(iv), provided that all related requirements are met, which

includes 4.3.2.2(h) and 6.2. Implementation of related requirements is subject to NRC
inspection.
3.4.4

Valve Relief Request # 30, CFT "A" and "B" Inlet Check Valves

Relief Request: The licensee has requested relief from full-stroke exercising the core flood
tanks (CFTs) "A"and "B" inlet check valves, 1(2, 3)N-129, 131, quarterly or during cold
shutdowns in accordance with Section XI, IWV-3520.
Proposed Alternate Testing: These valves are verified closed by leak rate testing during
refueling outages.
Licensee's Basis for Requesting Relief: The licensee states: "Stroking these valves closed can
only be done by leak rate test; therefore, verifying these valves are closed at power or cold
shutdown would require excessive manpower, cause excessive exposure and generate excessive
liquid waste."
Evaluation: These are simple 1"check valves located outside of containment which open to
provide nitrogen to the CFTs. They provide a safety function in the closed direction to provide
containment isolation. Section XI requires check valves to be exercised to the positions in
which the valves perform their safety function. Confirmation that the valve is in the closed
direction can be done by visual observation, by an electrical signal initiated by a position
indicating device, by observation of appropriate pressure indications, by leak testing, or by
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other positive means. The valve is not provided with position indication or pressure
instrumentation. The only available method for testing this valve is by leak testing. It is
impractical to test these valves quarterly or during cold shutdowns because the test connections
are located inside containment. Access to testing presents a personnel safety hazard because of
high radiation levels and proximity to high energy systems. Leak testing these valves during
cold shutdowns would be burdensome to the licensee because of the extensive test setup which
would require substantial man-hours and the potential for extending the shutdown.
In rulemaking to 10 CFR 50.55a effective September 8, 1992, the 1989 Edition of ASME
Section XI was incorporated in paragraph (b) of § 50.55a. The 1989 Edition provides that the
rules for inservice testing of valves are as specified in OMa-1988 Part 10. The NRC staff
imposed no limitations to OMa-1988 Part 10 associated with testing valves during cold
shutdown or refueling. Section 50.55a I (f)(4)(iv) provides that inservice testing of valves
may meet the requirements set forth in subsequent editions and addenda that are incorporated
by reference in paragraph (b) of §50.55a, subject to the limitations and modifications listed,
and subject to NRC approval. Portions of editions and addenda may be used provided that all
related requirements of the respective editions and addenda are met.
OMa-1988 Part 10, T4.3.2.2 allows full-stroke exercising that is not practicable during
operation or cold shutdown to be deferred to refueling outages. Accordingly, the relief
requested by the licensee is covered by the rulemaking, effective September 8, 1992, as
described above, and relief is not required. It is recommended that the alternative be approved
pursuant to §50.55a (f)(4)(iv), provided that all related requirements are met, which
includes 4.3.2.2(h) and T6.2. Implementation of related requirements is subject to NRC

inspection.
3.5
3.5.1

Reactor Building Spray System
Valve Relief Request # 11, RBS Pump Suction Check Valves

Relief Request: The licensee has requested relief from full-stroke exercising the "A" or "B"
reactor building spray (RBS) pump suction check valves, 1(2 and 3)BS-5, 6, quarterly or
during cold shutdowns in accordance with Section XI, T IWV-3520.
Proposed Alternate Testing: These valves will be partial-stroke tested quarterly.
Licensee's Basis for Requesting Relief: The licensee states: "These valves cannot be full-stroke
exercised because the present piping size and configuration prevent recirculation flow from
equaling spray flow. Normal recirculation flow is approximately 1200 gpm and full flow for
these valves is 1500 gpm."
Evaluation: Section XI requires check valves to be exercised to the positions in which the
valves perform their safety function. As discussed in Generic Letter 89-04, Position 1, the
NRC considers passing the maximum required. accident condition flowrate through the valve as
an acceptable means of verifying that a check valve can full-stroke open. When testing a valve
using the maximum required accident condition flowrate is impractical, Position 1 and 2 of the
Generic Letter provide acceptable alternative techniques. The licensee has proposed only to
partial-stroke exercise the valves quarterly and has not provided justification for not using
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the Generic Letter alternatives. The licensee should investigate the use of non-intrusive

testing to verify the valve is full open, if the recirculation flowrate is adequate to fully open
the valve, or disassembly and inspection in accordance with the Generic Letter. Granting
relief, as requested, cannot be recommended.
3.5.2

Valve Relief Request # 12, RBS Pump Discharge Check Valves

Relief Request: The licensee has requested relief from full-stroke exercising the "A"or "B"
RBS Pump Discharge Check valves, 1(2 and 3)BS-11, 16, quarterly or during cold shutdowns
in accordance with Section XI, T IWV-3520.
Proposed Alternate Testing: These valves will be partial-stroke exercised quarterly.
Licensee's Basis for Requesting Relief: The licensee states: "These valves cannot be full
stroke exercised because the present piping size and configuration prevent recirculation flow
from equaling design spray flow. Normal recirculation flow is approximately 1200 gpm and
full flow for these valves is 1500 gpm."
Evaluation: Section XI requires check valves to be exercised to the positions in which the
valves perform their safety function. As discussed in Generic Letter 89-04, Position 1, the
NRC considers passing the maximum required accident condition flowrate through the valve as
an acceptable means of verifying that a check valve can full-stroke open. When testing a valve
using the maximum required accident condition flowrate is impractical, Position 1 and 2 of the
Generic Letter provide acceptable alternative techniques. The licensee has proposed only to

partial-stroke exercise the valves quarterly and has not provided justification for not using
the Generic Letter alternatives. The licensee should investigate the use of non-intrusive
testing to verify the valve is full open, if the recirculation flowrate is adequate to fully open
the valve, or disassembly and inspection in accordance with the Generic Letter. Granting relief
as requested cannot be recommended.
3.6

Coolant Storage System

3.6.1

Valve Relief Request #14,
Check Valves

Quench Tank Recirculation Penetration

Relief Request: The licensee has requested relief from exercising the quench tank recirculation
penetration check valves, 1(2 and 3)CS-11 and 12, closed quarterly or during cold shutdowns
in accordance with Section XI, T IWV-3520.
Proposed Alternate Testing: These valves are verified closed by leak rate testing during
refueling outages.
Licensee's Basis for Requesting Relief: The licensee states: "These valves can be shown to open
by normal periodic recirculation of the quench tank. However, their emergency function is to
close on reversal of pressure, and this can only be shown by a leak rate test. Due to the
excessive draining and venting of the line which is required and the consequent waste generation
and radiation dose, leak rate testing can only be performed at refueling outages."
Evaluation: These valves are the containment isolation valves for the quench tank cooling loop
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which cools and condenses effluent from the pressurizer relief valves or code safety valves.
Section XI requires check valves to be exercised to the positions in which the valves perform
their safety function. Confirmation that the valve is in the closed direction can be done by
visual observation, by an electrical signal initiated by a position indicating device, by
observation of appropriate pressure indications, by leak testing, or by other positive means.
The valve is not provided with position indication or pressure instrumentation. The only
available method for testing this valve is by leak testing. It is impractical to test these valves
quarterly or during cold shutdowns because the valves and/or test connections are located
inside containment. Access to testing presents a personnel safety hazard because of high
radiation levels and proximity to high energy systems. Leak testing these valves during cold
shutdowns would be burdensome to the licensee because of the extensive test setup which would
require substantial man-hours and the potential for extending the shutdown.
In rulemaking to 10 CFR 50.55a effective September 8, 1992, the 1989 Edition of ASME
Section XI was incorporated in paragraph (b) of § 50.55a. The 1989 Edition provides that the
rules for inservice testing of valves are as specified in OMa-1988 Part 10. The NRC staff
imposed no limitations to OMa-1988 Part 10 associated with testing valves during cold
shutdown or refueling. Section 50.55a T (f)(4)(iv) provides that inservice testing of valves
may meet the requirements set forth in subsequent editions and addenda that are incorporated
by reference in paragraph (b) of §50.55a, subject to the limitations and modifications listed,
and subject to NRC approval. Portions of editions and addenda may be used provided that all
related requirements of the respective editions and addenda are met.

OMa-1988 Part 10,

4.3.2.2 allows full-stroke exercising that is not practicable during

operation or cold shutdown to be deferred to refueling outages. Accordingly, the relief
requested by the licensee is covered by the rulemaking, effective September 8, 1992, as
described above, and relief is not required. It is recommended that the alternative be approved
pursuant to §50.55a (f)(4)(iv), provided that all related requirements are met, which
includes 4.3.2.2(h) and 6.2. Implementation of related requirements is subject to NRC
inspection.
Cooling System

3.7

Component

3.7.1

Valve Relief Request # 16, Component Cooling Supply Header Check
Valves

Relief Request: The licensee has requested relief from full-stroke exercising the component
cooling supply header check valves, 1(2 and 3)CC-20, 24, 76, 77, quarterly or during cold
shutdowns in accordance with Section XI, IWV-3520.
Proposed Alternate Testing: The valves will be leak rate tested to verify closure at each
refueling outage.
Licensee's Basis for Requesting Relief: The licensee states: "Exercise testing these valves at
power would isolate cooling from respective components. Testing at each cold shutdown would
result in extensive waste generation.
In order to demonstrate closure of these normally open valves, leak rate testing must be
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performed and this is done at refueling outages."
Evaluation: Valves 1(2 and 3)CC-20 and 24 are 6" normally open simple check valves which
provide component cooling water to the reactor coolant pumps' thermal barrier, the letdown
coolers, and the quench tank heat exchanger. Valves 1(2 and 3)CC-76 and 77 are 3" normally
open simple check valves which provide component cooling water to the control rod drive
service structure and to the CRD stator water jacket. They provide a safety function in the
closed direction to isolate the containment. Section XI requires check valves to be exercised to
the positions in which the valves perform their safety function. Confirmation that the valve is
in the closed direction can be done by visual observation, by an electrical signal initiated by a
position indicating device, by observation of appropriate pressure indications, by leak testing,
or by other positive means. The valve is not provided with position indication or pressure
instrumentation. The only available method for testing this valve is by leak testing. It is
impractical to test these valves quarterly or during cold shutdowns because the valves and/or
test connections are located inside containment. Access to testing presents a personnel safety
hazard because of high radiation levels and proximity to high energy systems. Additionally,
cooling water to the components would be interrupted resulting in the potential for reactor
coolant pump seal and control rod drive damage. Leak testing these valves during cold
shutdowns would be burdensome to the licensee because of the extensive test setup which would
require substantial man-hours and the potential for extending the shutdown.
In rulemaking to 10 CFR 50.55a effective September 8, 1992, the 1989 Edition of ASME
Section XI was incorporated in paragraph (b) of § 50.55a. The 1989 Edition provides that the

rules for inservice testing of valves are as specified in OMa-1988 Part 10. The NRC staff
imposed no limitations to OMa-1988 Part 10 associated with testing valves during cold
shutdown or refueling. Section 50.55a T (f)(4)(iv) provides that inservice testing of valves
may meet the requirements set forth in subsequent editions and addenda that are incorporated
by reference in paragraph (b) of §50.55a, subject to the limitations and modifications listed,
and subject to NRC approval. Portions of editions and addenda may be used provided that all
related requirements of the respective editions and addenda are met.
OMa-1988 Part 10, 4.3.2.2 allows exercising that is not practicable during operation or cold
shutdown to be deferred to refueling outages. Accordingly, the relief requested by the licensee
is covered by the rulemaking, effective September 8, 1992, as described above, and relief is
not required. It is recommended that the alternative be approved pursuant to §50.55a
(f)(4)(iv), provided that all related requirements are met, which includes 4.3.2.2(h) and
6.2. Implementation of related requirements is subject to NRC inspection.
3.8
3.8.1

Demineralized Water System
Valve Relief Request # 18, RCP Seal Vent Check Valves

Relief Request: The licensee has requested relief from full-stroke exercising the demineralized
water to reactor coolant pump (RCP) seal vent check valves , 1DW-155, 156, quarterly or
during cold shutdowns in accordance with Section XI, T IWV-3520.
Proposed Alternate Testing: These valves are verified closed by leak rate testing during

refueling outages.
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Licensee's Basis for Requesting Relief: The licensee states: "Stroking valves closed can only be
done by leak rate test; therefore, verifying these valves closed at power or cold shutdown would
require excessive manpower, cause excessive exposure and generate excessive liquid waste."
Evaluation: These valves are the containment isolation valves for the demineralized water to
the reactor coolant pump seal vent. Section XI requires check valves to be exercised to the
positions in which the valves perform their safety function. Confirmation that the valve is in
the closed direction can be done by visual observation, by an electrical signal initiated by a
position indicating device, by observation of appropriate pressure indications, by leak testing,
or by other positive means. The valve is not provided with position indication or pressure
instrumentation. The only available method for testing this valve is by leak testing. It is
impractical to test these valves quarterly or during cold shutdowns because the valves and/or
test connections are located inside containment. Access to testing presents a personnel safety
hazard because of high radiation levels and proximity to high energy systems. Leak testing
these valves during cold shutdowns would be burdensome to the licensee because of the
extensive test setup which would require substantial man-hours and the potential for extending
the shutdown.
In rulemaking to 10 CFR 50.55a effective September 8, 1992, the 1989 Edition of ASME
Section XI was incorporated in paragraph (b) of § 50.55a. The 1989 Edition provides that the
rules for inservice testing of valves are as specified in OMa-1988 Part 10. The NRC staff
imposed no limitations to OMa-1988 Part 10 associated with testing valves during cold

shutdown or refueling. Section 50.55a

(f)(4)(iv) provides that inservice testing of valves

may meet the requirements set forth in subsequent editions and addenda that are incorporated
by reference in paragraph (b) of §50.55a, subject to the limitations and modifications listed,
and subject to NRC approval. Portions of editions and addenda may be used provided that all
related requirements of the respective editions and addenda are met.
OMa-1988 Part 10, T4.3.2.2 allows full-stroke exercising that is not practicable during
operation or cold shutdown to be deferred to refueling outages. Accordingly, the relief
requested by the licensee is covered by the rulemaking, effective September 8, 1992, as
described above, and relief is not required. It is recommended that the alternative be approved
pursuant to §50.55a T(f)(4)(iv), provided that all related requirements are met, which
includes 4.3.2.2(h) and 6.2. Implementation of related requirements is subject to NRC
inspection.
3.9

Reactor

Coolant System

3.9.1

Valve Relief Request # 20, RCS Vent and Vent Block Valves

Relief Request: The licensee has requested relief from the quarterly stroke requirements of
Section XI, T IWV-3410, for the Loop "A"or "B" vent; Loop "A"or "B" vent block, reactor
vessel head vent; reactor vessel head vent block valves, 1(2, 3)RC-155, 156, 157, 158,
159, 160.
Proposed Alternate Testing: These valves will be full-stroke exercised at refueling outages.
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Licensee's Basis for Requesting Relief: The licensee states: "Failure of these valves during
exercise testing at power operation would constitute a small break LOCA. In addition, stroking
these valves at shutdown would release reactor coolant to reactor building ventilation system.
This would cause unjustified contamination and radwaste."
Evaluation: These solenoid operated valves are provided to exhaust noncondensible gasses and
steam from the primary system that could inhibit natural circulation core cooling. These
valves discharge to the containment atmosphere. These valves are normally closed with power
removed to prevent inadvertent opening of the valves (FSAR, Chapter 16.5). It is impractical
to exercise these valves during power operation because the valve design and installation makes
the valves susceptible to "burping" open when subjected to line pressure surges, thereby
causing an uncontrolled release of reactor coolant. This burping action results in the release of
radioactive fluid and creates an airborne radioactivity and contamination problem in
containment.
However, while in cold shutdown with the RCS intact and at a reduced RCS pressure, exercising
these valves, one at a time, is less likely to cause inadvertent opening and any coolant discharge
could be collected in containers. Furthermore, if the RCS is vented during cold shutdowns,
there should be no problem in performing these tests because there would be little, if any,
discharge. The licensee has not shown that it is impractical or burdensome to test these valves
during cold shutdowns. Section XI and OMa-1988 Part 10, 4.2.1.2 require valves to be
exercised during cold shutdowns, when exercising during operation is impractical and
exercising during cold shutdowns is practical. The licensee must exercise the valves during

cold shutdowns, if practical. If the licensee reviews this request and determines that
exercising during cold shutdowns is impractical, OM Part 10 allows the valves to be exercised
at refueling outages. Therefore, provided the licensee utilizes Part 10, 14.2.1 and all related
requirements, which includes documentation of the justification for deferral of testing, relief
to test the valves at refueling outages is not required and it is recommended that the alternative
Implementation of related requirements is
be approved pursuant to §50.55a (f)(4)(iv).
subject to NRC inspection.
3.9.2

Valve Relief Request # 24, Reactor Vessel Internal Vent Check Valves

Relief Request: The licensee has requested relief from full-stroke exercising the reactor
vessel internal vent check valves quarterly or during cold shutdowns in accordance with
Section XI, T IWV-3520.
Proposed Alternate Testing: These valves will be "exercise tested" at refueling outages.
Licensee's Basis for Requesting Relief: The licensee states: "These valves are only accessible
with the reactor head is removed."
Evaluation: These valves are located inside the reactor vessel in the core support shield. They
open to equalize pressure between the top of the core and the coolant inlet annulus to prevent
vapor locking during an accident (LOCA) and core uncovery. These valves are designed to be
closed during all normal operations. Based on the relief request, the licensee is requesting
relief only from the test frequency requirements of the Code. Although the licensee does not
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state in the relief request the method that will be used to full-stroke exercise the valves, FSAR
Section 4.5.4.2 states that during refueling outages the vent valves will have a "visual and
mechanical inspection." It appears that relief from the Code required test method is also
required. Full-flow testing the valves with flow as discussed in Generic Letter 89-04,
Position 1 does not appear to be practicable. Based on the FSAR, it is impractical to exercise
these valves during operation or cold shutdowns because visual inspection and manual
exercising requires that the reactor head and internal plenum assembly be removed. It would
be burdensome for the licensee to shutdown, remove the reactor vessel head and internals
quarterly or during cold shutdowns to perform the testing. As discussed in Generic Letter 89
04, Position 2, disassembly and inspection at refueling outages is an acceptable alternative to
full-stroke exercising valves quarterly or during cold shutdowns, when it is impractical to
exercise valves with flow.
Therefore, based on the impracticality of testing the valves in accordance with the Code, and
that the inspection and manual stroking of each valve at each refueling outage provides
reasonable assurance of the valves' operational readiness, it is recommended that relief be
granted in accordance with Generic Letter 89-04, provided that all the criteria of Position 2
are met. The licensee should confirm that the test method described in the FSAR is used, revise
the request to describe the full-stroke test method, and submit it to the NRC for review.
3.9.3

Valve Relief Request #3, Pressurizer
(PORVs)

Power Operated

Relief Valves

Relief Request: The licensee has requested relief from measuring the stroke time of the
pressurizer power operated relief valves (PORVs) 1RC-66, 2RC-66, and 3RC-66, as
required by Section XI, 1] IWV-3413.
Proposed Alternate Testing: Valve operation will be verified by observation of flow at cold
shutdown. Stroke time will not be measured.
Licensee's Basis for Relief: The licensee states that "Failure of these valves during exercise
testing at power operation would require the block valve (RC-4) to remain closed, thereby
eliminating the relief capabilities of these valves.
Actual valve position is not directly indicated (only pilot valve position) and therefore the
valve cannot be timed."
Evaluation: The pressurizer PORVs, also called pressurizer electromatic relief valves, are
pilot-actuated, pressure assisted relief valves with no external valve position indication. Each
PORV is mounted on a separate nozzle on the top head of the pressurizer inside containment.
The main valve operation is controlled by the opening or closing of the pilot valve, which causes
unbalanced forces to exist on the main valve disc. The pilot valve is opened or closed by a
solenoid in response to the pressure set points.
As discussed in the FSAR, Section 5.4.6.4, for each of the three units, there are two
pressurizer code safety valves and one PORV, all of which discharge to a common line leading to
the Quench Tank. An Acoustical Monitoring System is installed on each unit to provide the
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operator with positive indication of valve position and annunciation of an open valve in the
control room. Backup valve position indication is provided by temperature sensors located
downstream of the PORV and safety valves. A further means of position indication is by the
Quench Tank level indicator.
Failure of any of these valves during exercise testing at power operation would require the
corresponding block valve to be closed, thereby eliminating the relief capability of the valve.
The NRC does recognize pressurizer PORVs as belonging to a small category of valves for which
the risk of failure to close following testing outweighs the benefits of testing at power operation
(Reference NUREG-1366, Section 6.2).
Section XI, T IWV-3412, however, requires the valve disk movement to be verified by
observing an appropriate indicator, or indirect evidence (such as flow rate or temperature).
The licensee states merely that valve operation will be verified by observation of flow. No
information is provided concerning how the flow is to be observed, such as by monitoring
Quench Tank or Pressurizer level.
Section XI, IWV-3413 requires that stroke times be measured as a means to monitor valve
condition and detect degradation. By not measuring stroke time, the licensee's proposed
alternative does not provide a means to monitor the valve's condition. The licensee should
evaluate non-intrusive diagnostic techniques or an alternate indirect method to measure stroke
time (such as flow rate versus time). Any indirect method should include sufficiently
restrictive acceptance criteria to permit monitoring and determination of valve degradation.

Therefore, relief as requested from
Pressure

IWV-3413 cannot be recommended.

3.1 0

Low

Injection

System

3.10.1

Valve Relief Request # 21,
Check Valves

LPI Cooler Outlet to HPI Pump Suction

Relief Request: The licensee has requested relief from full-stroke exercising the "A"or "B"
low pressure injection cooler outlet to high pressure injection pump suction check valves,
IWV
1(2, 3)LP-55, 57, quarterly or during cold shutdowns in accordance with Section XI,
of
T
IWV-3200.
the
post-maintenance
testing
requirements
3520, and from
Proposed Alternate Testing: These valves will be full-stroke exercised at the beginning of each
refueling outage during a full flow test of the HPI system. Partial-stroke exercising will be
performed at cold shutdown and after maintenance.
Licensee's Basis for Requesting Relief: The licensee states: "Exercising these valves at power
would inject highly borated water into the RCS, possibly causing a shutdown. Full-stroke
exercising these valves requires operation of the HPI system at full flow conditions and if
performed at power or during cold shutdown could cause RCS overpressurization.
Performing full flow retests at the end of a refueling outage after maintenance would require
reconfiguring the system to the full flow lineup after assuring system integrity and adequate

venting. These steps cannot be performed without lengthening the outage schedule."
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In
addition, the licensee states that full flow testing at the beginning of each refueling outage
during a full flow system test ensures adequate venting of the RCS to prevent
overpressurization and also ensures adequate management oversight since operating the HPI
system at full flow conditions is an infrequently performed evolution.
Evaluation: Exercising these valves during operation would require injecting borated water
into the RCS. This would cause reactivity excursions and possibly a reactor trip. It is not
practical to perform testing that will most probably cause a reactor trip, because of the
unnecessary stresses on systems and components. It is impractical to full-stroke exercise the
valves during cold shutdowns because this would require the HPI pumps to inject into the RCS,
possibly causing a low temperature overpressurization and reactor vessel damage.
In rulemaking to 10 CFR 50.55a effective September 8, 1992, the 1989 Edition of ASME
Section XI was incorporated in paragraph (b) of § 50.55a. The 1989 Edition provides that the
rules for inservice testing of valves are as specified in OMa-1988 Part 10. The NRC staff
imposed no limitations to OMa-1988 Part 10 associated with testing valves during cold
shutdown or refueling. Section 50.55a (f)(4)(iv) provides that inservice testing of valves
may meet the requirements set forth in subsequent editions and addenda that are incorporated
by reference in paragraph (b) of §50.55a, subject to the limitations and modifications listed,
and subject to NRC approval. Portions of editions and addenda may be used provided that all
related requirements of the respective editions and addenda are met.

OMa-1988 Part 10, 4.3.2.2 states that if exercising is not practicable during operation and
full-stroke exercising during cold shutdowns is also not practicable, testing may be limited to
part-stroke exercising during cold shutdowns and full-stroke exercising during refueling
outages. Therefore, relief to full-flow test the valves at refueling outages is not required. It is
recommended that the alternative be approved pursuant to §50.55a J(f)(4)(iv), provided that
all related requirements are met, which includes 14.3.2.2(h) and T6.2. Implementation of
related requirements is subject to NRC inspection.
The licensee states that the valves will be full-stroke exercised at the beginning of each
refueling outage and only partial-stroke exercised following maintenance. The licensee has not,
however, specifically requested relief from T IWV-3200 in Section II of the relief request.
Section XI T IWV-3200 states that when a valve or its control system has undergone
maintenance (or repairs or replacements) that could affect its.performance, it shall be tested,
prior to the time it is returned to service, to demonstrate that the performance parameters
that could be affected by the maintenance (or repair or replacement) are within acceptable
limits. Additionally, the licensee has not identified the maintenance activity(ies) that will be
performed on the check valves, including their frequency (e.g., every refueling outage), or the
specific burden associated with performing the post-maintenance test. The licensee has
submitted Relief Request #10 which discusses the specific burden of performing post
maintenance testing requiring disassembly for the core flood tank outlet check valves. In
addition to partial-flow testing the valves after the maintenance, the core flood tank outlet
check valves will be inspected and manually stroked. Furthermore, Relief Request #g
IWV-3200 after the adjustment of containment isolation valves'
addresses relief from

packing.
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Therefore, without additional information regarding the specific maintenance activity and
burden of performing the required post-maintenance test, generic relief from T IWV-3200
cannot be recommended. However, as discussed in TER Section 3.4.1, when full-stroke
exercising with flow is impractical, Generic Letter 89-04 provides relief to disassemble,
inspect, manually stroke, and partial exercise the valve with flow following reassembly.
Therefore, if the valve is disassembled for maintenance and Position 2 is utilized, relief is
granted per the Generic Letter. The licensee's IST Program should be revised to document use
of this position. The licensee must revise and resubmit the request if relief from post
maintenance testing is required for maintenance that does not involve disassembly but could
affect the valves performance parameters.
3.11
3.11.1

Post Accident Gas Sampling System
Valve Relief Request # 28, Hydrogen Analyzer "A" and "B" Sample
Select Valves

Relief Request: The licensee has requested relief from measuring the stroke times of the
hydrogen analyzer "A"and "B" sample select valves, 1(2, 3)PR-71, 72, 73, 74, 75, 76, 77,
78, 79, 80, as required by Section XI, T IWV-3413.
Proposed Alternate Testing: These valves will be stroked quarterly and air pressure change
will be verified. Stroke times will not be measured.
Licensee's Basis for Requesting Relief: The licensee states: "These fast-acting solenoid valves

do not have an external indicator which signals a change of disk position. An air pressure
change is used to verify a change of disk position."
Evaluation: The purpose of measuring valve stroke times is to detect and evaluate valve
degradation. Recognizing the difficulty in obtaining precise stroke times for rapid-acting
valves, such as small solenoid valves, Generic Letter 89-04, Position 6, provided an
alternative to IWV-3417(a). A maximum stroke time of 2 seconds may be assigned to rapid
acting valves, instead of specifying individual stroke times, and upon exceeding this limit, the
valve must be declared inoperable, and corrective action taken in accordance with IWV
341 7(b).
The subject solenoid valves do not have position indication, therefore measuring stroke times
based on obturator position is impractical. If the Code requirements were imposed, ten safety
related valves would have to be replaced or modified, which would be burdensome to the
licensee because of the impact on outages and the cost. Verification of valve position change can
be based indirectly on system response by observing temperature or pressure. The licensee
has proposed verifying a change in air pressure. However, without some way to ensure the
stroke time, based on monitoring a system parameter such as air pressure, is less than a limit,
the valves' condition is not monitored and degradation may go undetected. Provided a limit for
taking corrective action on a degraded component is developed, monitoring valve degradation
based on a change of pressure provides reasonable assurance of the valves' operational
readiness. Therefore, provided the licensee establishes limits for the change in air pressure
consistent with Position 6 of the Generic Letter, relief can be recommended in accordance with

§50.55a T(f)(6)(i).
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3.12

Low Pressure Service Water System

3.1 2.1

Valve Relief Request # 29, LPSW to Turbine Building Header Valve

Relief Request: The licensee has requested relief from full-stroke exercising the low pressure
service water (LPSW) "A"line to turbine building header valve, 1LPSW-139, quarterly or
during cold shutdowns as required by Section XI, T IWV-3412.
Proposed Alternate Testing: This valve will be manually partial-stroke exercised using the
valve operator handwheel at refueling outages and full-stroke exercised during concurrent Unit
1 and Unit 2 cold shutdowns.
Licensee's Basis for Requesting Relief: The licensee states: "This valve isolates both Unit 1
and Unit 2 Main Turbine Oil Tanks (MTOT) from the LPSW supply header, Failure of this valve
in the closed position while Unit 1 or Unit 2 is at power would cause loss of MTOT cooling
water. This would increase turbine oil temperature and could lead to high vibrations, turbine
trip and possible turbine damage."

O

Evaluation: Section XI requires valves to be exercised to the positions in which they perform
their safety functions. This normally open 24" butterfly valve provides isolation of the low
pressure service water system supply header to the main turbine oil tank cooler from the
header that supplies emergency safeguards equipment. The licensee has proposed delaying the
full-stroke exercise to concurrent Unit 1 and 2 cold shutdowns based on the potential of the
valve failing closed as a result of testing.

.

Although there is the potential burden of having to shut two plants down if the valve failed
closed, the licensee has not discussed the safety function of the valve. The risk of the valve not
being able to perform its safety function when called upon could outweigh the potential for
shutdown. As proposed by the licensee; the valve may not be full-stroke exercised for years,
depending on the two units' outage frequency. The licensee should evaluate the amount of time
required to perform the test and determine if a plant shutdown would be required. The licensee
should not assume a failure during a test, unless an undetected failure could cause a loss of a
safety system function, or there is a history of failures (e.g., reactor vessel head vent valves).
Based on the plants' vulnerability with regards to this valve, the licensee should consider
installing a bypass line in order to perform testing and increase the plants' reliability. Relief
cannot be recommended at this time because the request contains insufficient information. The
licensee should revise the request and provide additional information and justification. This, at
least, should include information concerning the test time and consequences, the safety function
and the consequences of the valve not performing this function, the estimated frequency of full
stroke testing the valve, and whether the plant can be safely shutdown, without damage to the
turbine, in the event the valve fails in the closed position during testing.
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4.0

COLD SHUTDOWN JUSTIFICATIONS

Duke Power has submitted forty-one cold shutdown justifications (CSJs) that document the
impracticality of testing valves quarterly, during operation, as required by Section XI. These
justifications were reviewed to verify their technical basis. In general, the licensee should
provide more information in the cold shutdown justifications. The licensee should discuss why
the testing itself is impractical, by assessing the problems associated with performing the test.
Generally, those tests involving a plant trip, damage to a system or component, or excessive
personnel hazards are not considered practical. Removing one train for testing or entering a
limiting condition of operation is not sufficient basis for not performing the required tests
(e.g., Cold Shutdown Justification # 16), unless the testing renders systems inoperable for
extended periods of time. As discussed in Generic Letter 91-18, it is not the intent of IST to
cause unwarranted plant shutdowns or to unnecessarily challenge other safety systems. Other
factors, such as the effect on plant safety and the difficulty of the test should be considered.
The licensee states in numerous justifications that the testing cannot be performed because of
consequences if the valve failed during testing. The licensee should not base the justification
simply on an assumed failure, unless the failure could cause a loss of a safety system function
or the probability and risk associated with a test induced failure warrants it. For example, the
NRC staff has concluded that quarterly testing of PORVs is impractical because PORVs have
shown a high probability of causing a small LOCA by sticking open. Typical valves, whose
failure in a non-conservative position during exercising would cause a loss of system function,
include all non-redundant valves in lines such as a single line from the RWST or accumulator

discharge, or the RHR pump discharge crossover valves for plants whose licensing bases
assumes that all four cold legs are being supplied by water from at least one pump (Reference
NRC Information Notice 87-01). Other valves may fall into this category under certain system
configurations or plant operating modes, e.g., when one train of a redundant ECCS system is
inoperable, non-redundant valves in the remaining train should not be cycled because their
failure would cause a total loss of system function.
Specific examples of Cold Shutdown Justifications that require more information include Cold
Shutdown Justification # 28, which states that testing would require the pump's breaker to
open. It does not appear that this action is excessively burdensome to perform quarterly. The
licensee should determine if this testing could be performed during the allowable outage time
specified in the Technical Specifications. Cold Shutdown Justification # 29 states that to
consistently stroke the valves requires lifting leads and opening links,.which would put the unit
at risk for an emergency feedwater actuation and possible unit trip. The licensee should discuss
the other methods for testing these valves and why emergency feedwater actuation is likely to
occur. The licensee should review all the cold shutdown justifications and provide additional
information to support not testing the valves quarterly.
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5.0

IST PROGRAM RECOMMENDED ACTION ITEMS

ASME Section XI inconsistencies, omissions, and required licensee actions identified during the
review of the licensee's Inservice Testing Program, Revision 20 of the third interval, are
summarized below. The licensee should resolve these items in accordance with the evaluations
presented in this report.
5.1

The IST Program does not include a description of how the components were selected
and how testing requirements were identified for each component. The review
performed for this TER did not include verification that all pumps and valves within
the scope of 10 CFR 50.55a and Section XI are contained in the IST Program, and did
not ensure that all applicable testing requirements have been identified. Therefore,
the licensee is requested to include this information in the IST Program. The
program should describe the development process, such as a listing of the documents
used, the method of the basis for categorizing valves, and the method or process used
for maintaining the program current with design modifications or other activities
performed under 10 CFR 50.59.

5.2

There appears to be numerous valves in safety-related systems that are not
contained in the IST Program (e.g., 1HP-236, 242, and 355). Additionally, all
valves in the "ONS Performance Valve Program Retest List-Rev. 3" are not included
in the "Oconee Inservice Testing Program Manual Rev. 20-Valve Tables" (e.g., FO
78 through 84). The IWV Tables provide the components and associated relief
request or cold shutdown justification. The Retest List provides the valves' general
function (e.g., SG Emergency Header Check), and the leak test and stroke test
frequency. As discussed above, the licensee should describe the IST Program
development and should ensure that all the required pumps and valves are included in
the Program.

5.3

The IST Program does not reference the pump P&lDs. Adding these references would
assist both the Program users and reviewers.

5.4

Section 50.55a 1(f)(4)(iv) provides that inservice testing of pumps and valves
may meet the requirements set forth in subsequent editions and addenda that are
incorporated by reference in paragraph (b) of §50.55a, subject to the limitations
and modifications listed, and subject to Commission approval. Portions of those
editions and addenda may be used provided that all related requirements are met. The
licensee is permitted to use portions of OMa-1988, Parts 6 and 10, as described in
TER Sections 2.1.1, 2.1.2, 2.3.3, 2.1.5, 3.1.1, 3.1.4, 3.1.6, 3.1.9, 3.2.1, 3.3.1,
3.3.2, 3.3.3, 3.3.4, 3.3.5, 3.3.6, 3.3.7, 3.4.1, 3.4.2,3.4.3, 3.4.4, 3.6.1, 3.7.1,
3.8.1, and 3.10.1. For example, relief from measuring the differential pressure
has been authorized for all positive displacement pumps, provided that the licensee
uses the acceptance criteria of OMa-1988 Part 6 when evaluating discharge
pressure. Implementation of all related requirements is subject to NRC inspection.
(TER Section 2.1.2)

5.5

It is recommended that Pump Relief Request #7 be denied. The licensee has not
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provided adequate technical justification for not using the hydraulic acceptance
criteria of Section XI or OMa-1988 Part 6. The licensee has proposed an alternate
that will be used at "their discretion". (TER Section 2.1.3)

S

5.6

An alternative to the Code required vibration instrument accuracy and range has
been recommended provided that the instrument accuracy is addressed in the
analysis and evaluation of pump test data, with the acceptance criteria adjusted to
account for inaccuracies, if necessary. In addition, the licensee should investigate
the possibility of using other calibration techniques to meet the accuracy
requirements of the Code. (TER Section 2.1.4)

5.7

The licensee has not addressed all flow paths for the A LPI pump. If the optional test
path described in TER Section 2.2.1 is feasible, and the instrument accuracy and
range are acceptable, Relief Request #3 should be deleted. If the optional test path is
not feasible and the instrumentation does not meet the Code requirements, the
licensee should revise the request and provide information to substantiate that this
option was considered and explain why it is not feasible. In addition, information
should be provided specifying what the accuracy and range of the installed
instrumentation are. Based on these outstanding issues, relief cannot be
recommended. The licensee should continue testing in accordance with the proposed
alternative while reviewing the optional flow path and instrumentation range and
accuracy. This will be considered an open item, pending further action by the
licensee. (TER Section 2.2.1)

5.8

The licensee has been authorized to calculate the Boric Acid and RC Bleed Transfer
pumps' inlet pressure based on tank level, provided that the accuracy of the reading
scale of the level measurement and calculation method is acceptable. (TER Section
2.3.1)

5.9

It is recommended that Pump Relief Request #5 be denied. The licensee has not
provided adequate technical justification for not installing flow instrumentation for
the Boric Acid and RC Bleed Transfer pumps. (TER Section 2.3.2)

5.1 0

An alternative has been recommended for Relief Request #10 for one year or until
the next refueling outage in order to install vibration instrumentation that complies
with the Code accuracy requirements for the RC Makeup pumps. The licensee should
provide an implementation plan which includes the schedule for completion and
information on the accuracy of the new instrumentation. (TER Section 2.4.1)

5.11

Relief has been granted per Generic Letter 89-04, Position 6 for rapid-acting
valves. The NRC recommends, where instrumentation is capable of accurately
measuring stroke times to fractions of a second, that licensees use the actual
measured values and not round off the times. Stroke times that exceed 2 seconds
should be declared inoperable in accordance with Position 2. (TER Section 3.1.2)

5.12

It is recommended that Generic Valve Relief Request #c be denied. The licensee has
not provided adequate technical justification for not fail-safe testing valves. (TER
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Section 3.1.3)

5.13

The licensee is authorized to use the Technical Specifications to determine startup
requirements (Relief Request #d) provided that if corrective action is deferred in
order to allow the plant to startup, a retest of that valve demonstrating acceptable
operation shall be made before the valve is returned to service, in accordance with
the Code. This testing should be performed prior to entering any mode of operation
which requires the valve to be in service, even if the plant must be shutdown in
order to perform the testing. (TER Section 3.1.4)

5.14

Relief from measuring the pressure differential for swing or tilting disc check
valves is recommended provided the maximum required accident flowrate is passed
through the valve. (TER Section 3.1.5)

5.15

Provided that the licensee complies with OMa-1988 Part 10, 14.2.1.2(g),
4.3.2.2(g), and related requirements; relief from testing all cold shutdown
frequency valves every cold shutdown is not required. (TER Section 3.1.6)

5.16

It is recommended that generic relief not to perform post-maintenance testing be
denied. Provided that it is impractical to full-stroke exercise and leak test
containment isolation valves following maintenance, and the licensee provides in the
test records an explanation of the impracticality of testing the containment isolation
valve following packing adjustment and an evaluation of the specific valve packing
adjustment to demonstrate that the activity would not affect the valves' stroke time
or seat leakage parameters, such that corrective action would be required in

accordance with TIWV-3417 or 3427, and complies with the requirements
discussed in TER Section 3.1.7; relief to defer stroke and leak testing until the first
available opportunity when the plant enters an operating mode which allows testing
could be granted on a case-by case basis. However, relief as requested is not
recommended. (TER Section 3.1.7)
5.17

The licensee's proposed testing for power-operated valves (Relief Request #i) is
less conservative than OMa-1988 Part 10, therefore it is recommended that relief
as requested be denied. The licensee may, however, use OMa-1988 Part 10,
14.2.1.8 and related requirements, without relief per §50.55a (f)(4)(iv).
Implementation of related requirements is subject to NRC inspection.(TER Section
3.1.9)

5.18

With regards to the licensee's request to verify the closure capability of the HPI
supply check valves at refueling outages, the licensee has not provided a basis in
Relief Request #4 for not performing this test quarterly or at cold shutdowns.
Provided that the licensee has adequate justification and documents this justification,
relief to test the valves at refueling outages is not required, pursuant to §50.55a
1(f)(4)(iv). Otherwise, the licensee should perform this testing in accordance
with the Code. (TER Section 3.3.1)

5.19

The licensee states that check valves will be full-stroke exercised at the beginning of
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each refueling outage and only partial-stroke exercised following maintenance in
Relief Requests #4, 5, 6, 7, 8, 9, and 21. The licensee has not, however,
specifically requested relief from I IWV-3200 in Section II of the relief requests.
Section Xl I IWV-3200 states that when a valve or its control system has undergone
maintenance (or repairs or replacements) that could affect its performance, it shall
be tested, prior to the time it is returned to service, to demonstrate that the
performance parameters that could be affected by the maintenance (or repair or
replacement) are within acceptable limits. Additionally, the licensee has not
identified the maintenance activity(ies) that will be performed on the check valves,
including their frequency (e.g., every refueling outage), or the specific burden
associated with performing the post-maintenance test. Therefore, without additional
information regarding the specific maintenance activity and burden of performing
the required post-maintenance test, generic relief from 1 IWV-3200 cannot be
recommended. However, as discussed in TER Section 3.4.1, when full-stroke
exercising with flow is impractical, Generic Letter 89-04 provides relief to
disassemble, inspect, manually stroke, and partial exercise the valve with flow
following reassembly. Therefore, if the valve is disassembled for maintenance and
Position 2 is utilized, relief is granted per the Generic Letter. The licensee's IST
Program should be revised to document use of this position. The licensee must
revise and resubmit the request if relief from post-maintenance testing is required
for maintenance that does not involve disassembly but could affect the valves
performance parameters.
Additionally, relief from exercising the valves quarterly or at cold shutdowns is not
required provided that the licensee implements OM Part 10, 14.3.2.2 and all related
requirements. This includes partial-stroke exercising the valves quarterly or
providing justification of the impracticality. Implementation of related
requirements is subject to NRC inspection. (TER Section 3.3.1, 3.3.2, 3.3.3, 3.3.4,
3.3.5, 3.3.6, 3.10.1)
5.20

As discussed in Generic Letter 89-04, when exercising a valve using flowrate is
impractical, disassembly and inspection is an acceptable alternative technique.
However, the NRC considers disassembly and inspection a maintenance procedure and
not a test equivalent to the exercising produced by fluid flow. This procedure has
some risk, which makes its routine use as a substitute for testing undesirable when
some other method of testing is practical. Check valve disassembly is a valuable
maintenance tool that can provide much information about a valve's internal
condition and, as such, should be performed under the maintenance program at a
frequency commensurate with the valve type and service. The licensee has proposed
disassembly and inspection as an alternative to testing with flow in Valve Relief
Requests #1, 2, 13, 15, 23, 26, 27 and 31. Relief is recommended provided the
licensee complies with all the criteria in Generic Letter 89-04, Position 2. The
licensee should, however, be aware of the risks associated with disassembly and
investigate alternative methods to verify the valve's position, for example non
intrusive methods. Disassembly should only be used as an alternative when no other
means of testing is practical.
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5.21

The licensee's proposed testing for the LDST outlet check valve meets the Code
requirements for verifying closure and relief is not required from I IWV-3520.
The licensee should revise this "request" into a "cold shutdown justification."
The licensee has also requested relief from 1 IWV-3420, which requires a leak rate
test every two years. It is not apparent which specific requirements of T IWV-3420
the licensee is requesting relief from. Paragraph IWV-3424 allows the
determination of seat leakage by measuring leakage through a telltale connection or
the feed rate. It appears that the feed rate may be determined every two years
utilizing test connections upstream of the HPI pumps. The licensee should review
this request and determine if relief from 1 IWV-3420 is still required. If required,
the licensee should discuss the specific paragraphs in the Code for which relief is
requested. (TER Section 3.3.8)

5.22

Relief from the Code required test method has been recommended for the CFT outlet
and LPI inlet header check valves provided the licensee complies with all the criteria
in Generic Letter 89-04, Position 1, including qualifying the test method. The
licensee should review the LPI inlet header check valves and determine if relief from
post-maintenance testing is also required. Relief from post-maintenance (requiring
disassembly) full-stroke exercising is granted in accordance with Generic Letter 89
04, Position 2 for the CFT outlet valves, provided that the licensee inspects and
manually full-stroke exercises the valve following maintenance, in addition to leak
testing and partial-stroke exercising the valve. Additionally, the licensee should
provide an explanation of the effect of testing on shutdown risk in Relief Request
(TER Sections 3.4.1 and 3.4.2)
#10.

5.23

The licensee has proposed only to partial-stroke exercise the RBS pump suction and
discharge check valves quarterly and has not provided justification for not using the
Generic Letter alternatives for full-stroke testing. The licensee should investigate
the use of non-intrusive testing to verify the valve is full open, if the recirculation
flowrate is adequate to fully open the valve, or disassembly and inspection in
accordance with the Generic Letter. Granting relief, as requested, cannot be
recommended. (TER Sections 3.5.1 and 3.5.2)

5.24

The licensee has not shown that it is impractical or burdensome to test the RCS vent
and vent block valves during cold shutdowns. OM Part 10, T4.2.1.2 requires valves
to be exercised during cold shutdowns, when exercising during operation is
impractical and exercising during cold shutdowns is practical. The licensee must
exercise the valves during cold shutdowns, if practical. If the licensee reviews this
request and determines that exercising during cold shutdowns is impractical, OM
Part 10 allows the valves to be exercised at refueling outages. Therefore, provided
the licensee utilizes Part 10, T4.2.1 and all related requirements, including
documentation of the justification for deferral of testing, relief to test the valves at
(TER Section
refueling outages is not required pursuant to §50.55a (f)(4)(iv).
3.9.1)

5.25

The licensee has not provided in Relief Request #24, the test method for full-stroke
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exercising the reactor vessel internal vent check valves. The evaluation was based
on information contained in the FSAR. Relief was recommended pursuant to Generic
Letter 89-04, Position 2, provided that all the criteria of that position are met.
The licensee should confirm that the test method described in the FSAR is used,
revise the request to describe the full-stroke test method, and submit it to the NRC
for review. (TER Section 3.9.2)
5.26

Section XI, I IWV-3413 requires that stroke times be measured as a means to
monitor valve condition and detect degradation. The licensee has requested relief
from measuring the PORVs' stroke time. The licensee's proposed alternative does
not, however, provide a means to monitor the valve's condition. The licensee should
evaluate non-intrusive diagnostic techniques or an alternate indirect method to
measure stroke time (such as flow rate versus time). Any indirect method should
include sufficiently restrictive acceptance criteria to permit monitoring and
determination of valve degradation. Therefore, relief as requested from 1 IWV
3413 for the PORVs cannot be recommended. (TER Section 3.9.3)

5.27

The licensee has proposed verifying a change in air pressure in lieu of measuring the
stroke time of solenoid valves in the post accident gas sampling system. However,
without some way to ensure the stroke time, based on monitoring a system
parameter such as air pressure, is less than a limit, the valves' condition is not
monitored and degradation may go undetected. Provided a limit for taking corrective
action on a degraded component is developed, monitoring valve degradation based on a
change of pressure is an acceptable alternative to the.Code requirements. Therefore,
provided the licensee establishes limits for the change in air pressure, relief can be
recommended. (TER Section 3.11.1)

5.28

Relief from the Code required test frequencies cannot be recommended at this time
for the LPSW to turbine building header valve because the request contains
insufficient information. The licensee should revise Relief Request 29 and provide
additional information and justification. This, at least, should include information
concerning the test time and consequences, the safety function and the consequences
of the valve not performing this function, and the estimated frequency of full-stroke
testing the valve. (TER Section 3.12.1)

5.29

In general there is insufficient information in the cold shutdown justifications. The
licensee does not generally discuss the impracticality of partial-stroke exercising
the valves quarterly. The licensee states in numerous justifications that the testing
cannot be performed because of consequences if the valve failed during testing.
Section 4 of this TER provides a discussion of the acceptable basis for not performing
tests at operation. The licensee should review all the cold shutdown justifications
given this direction and provide additional information to support not testing the
valves quarterly. (TER Section 4)
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