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ABSTRACT

This EGAG Idaho, Inc., report presents the results of our evaluation of
the Clinton Power Station, Unit 1, Inservice Testing Program for pumps and
valves whose function is safety-related.

PREFATE

This report is supplied as part of the "Review of Pump and Vaive
Inservice Testing Programs for Op2arating Reactors (II1I)" program being
conducted for the U.S. Nuclear Regulatory Commission, Office of Nuclear
Reactor Regulation, Mechanical Engineering Branch, by EG&G ldaho, Inc.,
Regulatory and Technical Assistance Unit.
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are not intended to provide the basis to change the licensee’s current
Technical Specifications for system test requirements.

Section 2 of this report presents the I1linois Power Company bases for
requesting relief from the Section X1 requirements for the Clinton Power
Station, Unit 1, pump testing program and the reviewer's evaluations and
conclusions regarding these requests. Similar information ic presented in
Section 3 for the valve testing program.

Inconsistencies and omissions in the licensee’s IST program noted
during the course of this review are listed in Appendix A. The licensee
should resolve these items in accordance with the evaluations, conclusions,
and guidelines presented in this report.

A listing of the P&ID's used for this review is contained in
Appendix B.

Justifications for exercising Category A, B, and C valves during cold
shutdowns and refueling outages instead of quarterly during power operations
were reviewed and found acceptable except as noted in Appendix A.



2. PUMP TESTING PROGRAM

The Clinton Power Station, Unit 1, IST program submitted by I11inois
Power Company was examined to verify that all pumps that are included in the
IST program are subjected to the periodic tests required by the ASME Code,
Section X1, except where specific relief from testing has been reguected as
identified below. Each 11linois Power Company basis for requesting relief
from the pump testing requirements and the reviewer's evaluation of that
request are summarized below.

2.1 Al) Pymps in the IST Program
2.1.1 Pump Bearing Temperature Measurements

2.1.1.1 Relief Reqguest. The licensee has requested relief from the
bearing temperature measurement requirements of Section XI, Paragraph
IWP-3100, for all pumps listed in their IST program and proposed to measure
the required pump hydraulic parameters and vibration to determine pump
operability and mechanical degradation.

2.1.1.1.1 Licensee’'s Basis for Requesting Relief--The measurement

of the pump bearing temperatures annually does not increase any confiden.e in
the reliability of the pumps because bearing temperature rises just minutes
prior to failure of the pump bearing. In order to measure this parameter,
bearing temperature is required Lo be stabilized per [WP-3500(b), which
requires the pump to be running at least an hour. Since this bearing
temperature measurement does not increase any confidence in the pump
reliability and will reduce the pump 1ifo due to the time required to run the
pump, this measurement does not provide meaningful data. Therefore,
measurement of the pump bearing temperatures annually as required by the Code
will not be performed.

2.1.1.1.2 Evaluation--IWP-3300 requires that pump bearing
temperature measurements be taken during at least one inservice test each
year and IWP-3500(b) requires that a pump be run until bearing temperatures
stabilize (three successive readings taken at 10 minute intervals cannot vary



by more than 3%). Industry experience has shown that a yearly measurement of
pump bearing temperature provides limited information for detecting bearing
degradation. Factors such as working fluid temperature and ambient
temperature affect the measured bearing temperature and could mask any
bearing condition change short of a catastrophic failure. In addition, it is
difficult to obtain representative bearing temperature measurements for these
pumps because they do not have temperature sensors installed in the bearings.

To obtain pump bearing temperature measurements it is necessary to start
standby pumps and operate them for at least 1/2 hour. Some of these pumps
can only be tested in a minimum flow recirculation loop and operation at the
low flow conditions achievable in these flow paths could result in rapid wear
and possible pump damage. It is a hardship for the licensee to take these
measurements and cause wear and possible damage to safety related pumps.
Because of the limited ability to detect bearing degradation, yearly bearing
temperature measurements would not provide a compensating increase in the
level of quality and safety. The licensee’s propo:al to measure pump
hydraulic parameters and vibration quarterly should provide an adequate
indication of pump bearing condition and monitor bearing degradation.

Based on the determination that requiring the licensee to comply with
the Code requirements would be a hardship without a compensating increase in
the level of quality and safety, and considering that the proposed testing
should provide reasonable assurance of pump operational readiness, relief may
pe granted from the Code requirements as requested.

2.1.2 Al le Ran f ] nd Diff i Pressur

2.1 *.1 Relief Request. The licensee has requested relief from the
allowable range requirements of Section XI, Paragraph IWP-3210 and
Table IWP-3100-2, for pump flow rates and differential pressures, for all
pumps in the IST program and proposed to use allowable ranges that are less
restrictive on the upper limits for these pump test parameters.

2.1.2.1.1 Licensee's Basis for Reguesting Relief--The allowable

ranges provided in the Code are unrealistic since Subsection IWP-4110 allows






hydraulic parameters are important since they could indicate problems with
test instrumentation or other system equipment. These problems should be

evaluated and corrected since they introduce uncertainties that cause pump
testing to be questionable. These uncertainties in test measurements could

result in significant pump degradation going undetected and uncorrected.

Based on the above concerns, general relief should not be granted from
the Code requirements as requested. The licensee should comply with the Code
allowable ranges for all pumps except where specific relief has been
requested and granted.

2.2 Standby Liguid Control Pumps
2.2.1 Pump Flow Rate Measurements

2.2.1.1 Relief Request. The licensee has requested relief from the
pump flow rate measurement requirement of Section XI, Paragraph IWP-3100, for
the standby liquid control pumps, and proposed to calculate the pump flow
rate by dividing the change in level of the standby 1iquid control test tank
by the time the standby liquid control pump is in operation.

2.2.1.1.1 Licensee’s Basis for Reguesting Relief--The standby

Tiquid control pumps are tested by pumping demineralized water into a test
tank. Therv are no flow rate measuring instruments installed in this test
flow path. The flow rate of the pumps will be calculated by dividing the
change in level of the standby 1iquid control test tank by the time the
standby liquid control pump is in operation.

2.2.1.1.2 Evaluation--IWP-3100 requires the quarterly measurement
of pump test quantities including pump flow rate. It is not practical for
the licensee to run the standby liquid control pumps in their normal flow
path quarterly during power operations because this would require firing an
explosive valve and establishing flow into the RCS. ODuring power operations,
the only flow path available to test these pumps is into a test tank and
there are ru flow instruments instalied in these flow paths to allow direct
measuremert of pump flow rates.



The licensee has proposed to calculate pump flow rate by measuring the
change in the volume of water in the test tank and dividing that by the
measured time that the pump was in operation, Although the licensee is not
directly measuring the flow rates for the standby liquid control pumps, their
proposed testing will provide a calculated pump flow rate that can be used to
evaluate pump condition and detect pump hydraulic degradation. This proposed
testing should give reasonable assurance of pump oper.tional readiness and
provide an acceptable alternative to the Code required trsting. System
modifications would be necessary to allow the direct measurement of pump flow
rates and requiring the licensee to perform these modifications would be
burdensome due to the costs involved. Also, installing instrumentation would
not produce a significant increase in the ability to determine pump hydraulic
condition and detect degradation,

Based on the impracticality of directly measuring pump flow rates, the
burden on the licensee if these Code requirements were imposed, and the
licensee’s proposal to calculate pump flow rates by measuring the change in
test tank volume and the pumping time, relief may be granted from the
Section XI requirements as requested.

2.2.2 Pump Run Times During Testing

2.2.2.1 Relief Request. The lTicensee has requested relief from the
requirement of Section XI, Paragraph [WP-3500(a), of running the standby
Tiquid contrel pumps for five minutes during testing prior to measuring the
Code specified parameters and proposed to run the pumps for at least one
minute during testing.

2.2.2.1.1 Ligcensee’s Basis for Reguesting Relief--The standby liquid

control pumps are tested by pumping demineralized water into a test tank.

The capacity of the test tank does not permit running these pumps for five
minutes. Since these pumps are positive displacement type pumps and the
inlet water is at a constant temperature, the flow conditions will be
stabilized within a few seconds of starting the pumps. Letting the pumps run
one minute before measuring/cbserving the required parameters will ensure the
flow conditions are stabilized



.1WP-3500(a) requires that pumps be run at least
jor to making the required measurement or
It is impractical for the licensee to run

their normal flow path quarterly during
osive valve and

2.2.2.1.2 Evaluation-
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observation of each test quantity.
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required five minutes. Operating the pumps for five minutes using the test
flow path could result in overfilling the test tank unless system

modifications were made to install a larger capacity test tank. Installation

of a larger test +ank would be burdensome to the licensee due 0O the costs

involved.
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1d produce stable test conditions

have operating characteristics that wou
immediately after start. There should be no appreciable change in the test

parameters as these pumps warm up. The licensee's proposal of running the
standby liguid control pumps for at least one minute should provide test
conditions sufficiently stable to produce representative test data for these

positive displacement pumps. The proposed testing should provide an
ac. :ptable level of quality and cafety and serve as 2 reasonable alternative

to the Code requirements.
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2.3.1.1 Relief Reguest. The licensee ha

flow rate measurement requirements of Section XI,

s requested relief from the
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diesel fuel oil transfer pumps and proposed to calculate che pump flow rate
by measuring the change in the volume of fuel o1l in the day tank and
dividing that by the measured time that the pump was in operation.

2.3.1.1.1 Licensee's Basis for Requesting Relief--These pumps do

not have a flow rate instrument installed. A calculation is used to
determine an approximate flow rate. As this calculation involves utilizing
% full gauges and conversion charts, the data has heen relatively
inconsistent,

As the existing piping systems do not have a flow rate instrument, the
new acceptance ranges below were chosen based on the design requirements of
the diesel generator systems. The engines are supplied with skid mounted
pumps which supply fuel oil at a rate of 4 gpm per engine. The engines burn
less than 3 gpm per engine with the excess routed back to the day tank,
Pumps 1D00!PA and 1D001PB supply two engines each and therefore 8 gpm was
determined to be the limiting flow rate. Pump 1D00IPC supplies one engine
and therefore 4 gpm would be the limiting flow rate for this system.

[11inois Power Company will calculate the flow rate (Q) of the Diesel
Fuel 0i1 Transfer Pumps by dividing the change in level of the diesel fuel
day tank by the time the Diesel Fuel Oil Transfer Pump is in operaticn. The
following criteria will be utilized in lieu of the Code.

Pump Acceptance Criteria Ale.t Range Action Range
1D001PA, PB > 13 GPM > 10 GPM to <13 GPM < 10 GPM
10001PC > 13 GPM > 5 GPM to <13 GPM < 5 GPM

2.3.1.1.2 Evaluation--IWP-3100 requires the quarterly measurement
of pump test quantities including pump flow rate. There are no installed
instruments on the diesel fuel oil transfer system that allow a direct
measurement of the flow rate when testing these pumps quarterly. In lieu of
installing flow instrumentation, the )icensee proposed that the pump flow
rate be calculated by measuring the change in day tank level or volume and
the pump operation time that was required to make that change. This method
does yield a value for pump flow rate that can be used to evaluate pump
hydraulic condition against the proposed allowable ranges. However, the



licenrsee has not provided sufficient information to demonstrate that by using
the prorosed -est method and acceptance criteria, pump degradation will be
detecied prior to the pump being unable to perform its safety function.

Additional information is necessary to justify the acceptability of the
proposed test method and acceptance criteria. The licensee has proposed less
restrictive flow rate ranges which are based on the system performance
criteria of supplying sufficient fuel to the emergency diesel generators.
Section XI testing is conducted to detect degraded components and repair them
prior to their failure to perform their safety function. The licensee’s
proposed allowable ranges are not an acceptable alternative to the Code
requirements because substantial pump degradation could occur prior to
corrective action being required. The allowable range: should be based on
deviation from reference values as per Table IWP-3100-2 of the Code instead
of using minimum values based on system performance. Deviation from a
reference value indicates a change in the pump condition that is indicative
of degradation.

Since the licensee’s proposed acceptance criteria does not provide a
reasonable alternative to the Code requirements, relief should not be granted
as requested.

If pump flow rates can be calculated with adequate accuracy and
repeatability to allow the lic: e to use the calculated flow rates in
conjunction with the pump diffe tial pressure measurements to monitor pump
hydraulic condition and degradation, then the licensee may use this method of
testing. However, if the accuracy and repeatability of the calculated flow
rates are not adequate to allow a meaningful evaluation of pump hydraulic
condition, then the licensee should install instrumentation that meets the
requirements of IWP-4110 and 4120. If pump flow rates are calculated, the
licensee should evaluate them against the Code specified allowable ranges of
Table IWP-3100-2.

Based on the impracticality of directly measuring pump flow rate, the
burden to the licensee of making system modifications to install
instrumentation, and considering the licensee’s proposal to determine flow

10



rate by measuring a change in day tank level over time, relief may be granted
from the Code test method requirement provided the calculated flow rates
provide an accuracy equivalent to that which would resull from using an
instrument meeting 1WP-4110 and 1WP-4120.
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3. VALVE TESTING PROGRAM

The Clinton Power Station, Unit 1, IST program submitted by I1linois
Power Company was examined to verify that all valves included in the program
are subjected to the periodic tests required by the ASME Code, Section XI,
and the NRC positions and guidelines. The reviewer found that, except as
noted in Appendix C or where specific relief from testing has been requested,
these valves are tested to the Code requirements and established NRC
positions., Each I1linois Power Company basis for requesting relief from the
valve testing requirements and the reviewer's evaluation of that request are
summarized below and grouped according to system and valve category.

3.1 General Relief Requests

3.1.1 Stroke Time Measurements for Rapid Acting Valves

3.1.1.1 Relief Request. The licensee has requested relief from the
stroke time trending and corrective action requirements of Section XI,
Paragraph IWV-3417(a), for valves that normally stroke in 2 seconds or less,
and proposed to assign a limiting value of full-stroke time of 2 seconds to
these valves and perform corrective actions when the 2 second limit is
exceeded.

3.1.1.1.1 Llicensee’s Basis for Reguesting Reljef--As these valves

stroke rapidly, measurement of the stroke time of these valves to the nearest
second per IWV-3413(b) means that a very small increase in stroke time would
result in an extremely large percentage of change. The verification that
these valves meet a specified maximum stroke time of a relatively short
duration provides adequate assurance of operability of these valves.

I11inois Power Company will assign a maximum <troke time of two (2) seconds
for these valves. If this Timiting stroke time is exceeded, the valve will
be declared inoperable and corrective action will be taken.

3.1.1.1.2 Evaluation--IWV-3413(b) requires that the stroke time of

power operated valves be measured to the nearest second for valves with
stroke times of 10 seconds or less. IWV-3417(a) requires that the measured

13



stroke times be compared to the previous stroke times and corrective actions
be taken if a measured stroke time increases by 50% or more from one test to
the ne (for valves -ith full-stroke times less than or equal to 10
seconds). Some air and solenoid operated valves stroke extremely rapidly
which makes it difficult to obtain an accurate measurement of their stroke
times, thereby making the Code required comparison of valve stroke times from
test to test impractical. Furthermore, measurement variations cue to factors
such as response time of the individual performing the testing, different
test operators, and expected changes in system parameters, could result in
data scatter that would require an increased testing freguency or repairs on
rapid acting valves that are in good condition and operating properly.

Generic Letter No. 89-04, Attachment 1, Iter 6, states in part: "Power
operated valves with normal stroke times of 2 seconds or less are referred to
by the staff as "rapid-acting valves." Relief may be granted from the
requirements of Section XI, Paragraph IWV-3417(a) for these valves provided
the licensee assigns a maximum limiting value of full-stroke time of 2
seconds to these valves and, upon exceeding this limit, declares the valve
incperable and takes corrective action in accordance with IWV-3417(b)." The
licensee’s proposed testing is in accordance with this Generic Letter
position and should provide an acceptable Tevel of quality and safety.

Based on the determination that the proposed alternate testing would
provide an acceptable level of quality and safety, relief may be granted from
the Code requirements as requested.

3.1.2 Jesting Components When the Redundant Subsystem is Out of Service
3.1.2.1 Relief Reqguest. The licensee has requested relief from the

requirements of Section XI of performing component testing on safety related
pumps or valves in their IST program that must be removed from service for
testing. The licensee proposes to defer testing of these components when the
redundant subsystem is out of service for maintenance or repairs, and to
perform the required testing within 7 days after the out of service subsystem
is returned to service.

14






readiness of key active components within these systems is routinely
verified, these systems cannot be relied upon to perform their analyzed
functions when called upon. Inservice testing of safety-related components
is implemented by plant Technical Specifications to provide assurance of
component operational readiness. When a train of a safety syscem is out of
service for maintenance or repair, the operability of active components in
the redundant train has increased safety significance and deferring the
routine testing of these components may not be prudent or warranted. Because
of this concern, Technical Specifications frequently require testing of
redundant trains or subsystems when a safety <ystem train or subsystem is
declared out of service.

Clinton Puwer Station Technical Specification 4.0.2 provides for a 25%
extension of specified surveillance intervals not to exceed 3.25 times the
interval for any three consecutive test intervals. These allowed extensions
should circumvent many of the situations where IST might requ e entrance
into LCO Action Statements.

The lirensee has not adequately demonstrated the impracticality of
complying with the Code specified testing frequencies, nor have they shown
that doing so would be a hardship without a compensating increase in the
level of quality and safety, therefore, relief should not be granted as
requested. There might be particular cases where the LCO Action Statement
would not provide sufficient time for component testiny when a redundant
train or subsystem is out of service. The licensee should submit specific
requests for relief for the affected components in these systems. The
infreguent occurrence of these situations coupled with the permitted interval
extension should minim‘ze the impact of this relief denial until any
necessary specific relief requests are submitted and approved.

- §p o R Testin ntain i ]
3.1.3.1 Relief Reguest. The licensee has requested relief from the

individual valve leakage rate measurement and trending requirements of
Section XI, Paragraph IWV-3420, for certain system penetrations of primary
containment where there are no provisions for measuring the individual

16



leakage of the inboar. and the outboard containment isolation valves, and
proposed to measure and trend the combined leakage of these valve pairs.

3.1.3.1.1 Licensee's Basis for Requesting Relief--The Nuciear

Regulatory Commission has concluded that the applicable leak rate test
procedures and requirements for containment isolation valves are determined
by 10CFR50, Appendix J. The ASME Code requires individual valve leak rate
tests, while 10CFR50, Appendix J, allows testing valves in groups. In many
casos, there are no provisions to leak rate test inboard and outboard
containment isolation valves individually. Therefore, the maximum
permissible leakage rate for individual valves cannot be specified. and the
evaluation for individual valves cannot be performed. As the purpose of
these valves is to isolate the containment, testing in groups, i.e., by
containment penetration, would verify the integrity of the containment
boundary.

Also, Section XI, IWV-3427(b), specifies additional requirements for
valve sizes of six inches and larger, beyond the requirements of
IWV-3427(a). These requirements involve the use of leak rate trending in
determining subsequent test intervals. However, industry data has shown that
the trending of leak rates is not a meaningful way to predict failure.

ITlinois Power Company will utilize 10CFR50, Appendix J, and CPS
Technical Specifications to determine the differential test pressure for
these containment isolation valves. The maximum permissible leakage rate for
a specific containment penetration (inboard and outboard isolation valves
combined) will be specified instead of a leakage rate for individual valves
as required by IWV-3426, Analysis of Leakage Rates. The evaluation of test
results will be based on the penetration leakage rate (inboard and outboard
isolation valves combined) instead of on the individual valve leakage rate
required by IWV-3427, Corrective Action.

The trending requirements of IWV-3427(b) will not be implemented since
meaningful trends cannot be established.

17



3.1.3.1,2 fvaluation--The leak test procedures and requirements
for containment isolation valves identified by 10 CFR 50, Appendix J, are
essentially equivalent to those contained in Section XI, Paragriphs IWV-342]
through -3425. Appendix J, Type C, leak rate testing adequately determines
the leak-tight integrity of these valves. However, the 10 CFR 50,
Appendix J, leak rate testing does not require that individual valve leakage
limits be defined nor is corrective action required based on individual valve
leakage rates. Therefore, it is an NRC position that the licensee must
comply with the Analysis of Leakage Rates and Corrective Action requirements
of IWV-3426 and -3427(a).

There are cases where it may be impractical to leak rate test inboard
and outboard containment isolation valve -<ndividually due the lack of test
connections or necessary isolation valves. The licensee has proposed to test
these valves in groups by containment penetration and not to specify or
measure the leakage rate for irdividual valves. System modifications would
be necessary to install test taps and/or isolation valves to permit
individual leak rate testing of some of these valves. It would be burdensome
to require the licensee to make these modifications due to the costs
involved. Section XI is a compcnent test Code to myn tor individual
component condition and degradation to access their cperational readiness,
therefore, these valves should be individually leak rate tested where
practicable. When individual leak rate testing is impractical because of the
lack of necessary test taps and/or solation valves, testing in groups can be
acceptable if the group leakage limits are conservatively set such that
excessive leakage through any individual valve in the group can be detected
and the appropriate corrective actions taken.

Paragraph IWV-3427(b) specifies additional requirements for increased
test frequencies and repair or replacemznt (concerning valve sizes of six in.
or larger) beyond the requirements of Puragraph IWV-3427(a). Based on the
input from many utilities and review of test data at some .lants, trending
the lea'. ~ate information from test to test doves not contribute sufficient
data to utiiio= in predicting when a given valve would exceed its leakage
Timit and, theretore, the usefulness of Paragraph IWV-3427(b) does not
Justify the burden of complying with this requirement.

18






3.1.4.1.1 Licensee's Basis for Requesting Relief--Operational

conditions or other circumstances may not allow the performance of
full-st-oke exercise and timing of valves following adjustment of stem
packing without reducing load or entering the cold shutdown mode. In these
situations, the valve is not taken out of service to perform packing
adjustments, so the applicability of the Code requirement is unclear.
Packing adjustment within limits specified by engineering personnel is
preferable to allowing continued leakage and deterioration of safety-related
valves because stroke-time testing cannot be performed.

I11incis Power Company will utilize engineering approved limits on
maximum gland nut torque to determine whether post-maintenance testing is
required following packing & ‘ustment. These torque values, which were
obtained from the various va. ¢ manufacturers, are controlled within the
valve packing adjustment procedure. As long as the limiting values are not
exceeded, the Shift Supervisor may waive the exercise or stroke time
requirement, for the valves on the attached list, if necessitated by plant
conditions or other circumstances. Stroke time tests will subsequently be
performed at the next scheduled frequency identified in the ISI Program.

3.1.4.1.2 Evaluation--IWV-3200 states that if a valve or its
control system has been replaced or repaired or has undergone maintenance
that could affect its performance (adjustment of stem packing, removal of the
bonnet, stem assembly, or actuator, and disconnection of hydraulic or
electrical lines are examples of maintenance that could affect valve
performance parameters), and prior to the time it is returned to service, it
shall be tested to demonstrate that the performance parameters which could be
affected by the replacement, repair, or maintenance are within acceptable
limits.

Performing any maintenance on a valve which could affect its performance
is seen as removing it from service because its ability to perform its safety
function is in question after the mainter2nce has been performed until it has

been tested to demonstrate proper opera. Adjust >nt of valve “em
packing could affect valve operability a nder it apable of 3ing
position to pe. orm its function. Industry experienc. .as also d¢ trated
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that this could be a common mode failure mechanism which could disable more
than one train of a safety system.

Some 1+ <ing adjustments, if properly performed using good maintenance
procedures, are minor corrective actions to stop stem leakage and may not
significantly affect the performance parameters of a valve. It is burdensome
for the licensee to have to shut down the reactor in order to perform valve
testing as a result of making minor packing adjustments on valves which
cannot be exerciced during power operations. The licensee has presented
bases in relief requests or cold shutdown justifications for not exercising
the listed valves during power operations. The relief request bases have
been evaluated in Section 4 of this TER and the cold shutdown justification
bases are discussed in Appendix A. Unless relief has been denied or the
testing of specific valves are discussed in Appe<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>