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ABSTRACT

This EG&G Idaho, Inc., report presents the results of our evaluation of
the Peach Bottom Atomic Power Station, Units 2 and 3, Inservice Testing
Program for pumps and valves whose function is safety-related.

PREFACE

This report is supplied as part of the " Review of Pump and Valve
Inservice Testing;Progranis for Operating Reactors (III)" being conducted for
the U.S. Nuclear Regulatory Commission Office of Nuclear Reactor

Regulation, Mechanical Engineering Branch, by EG&G Idaho, Inc., Regulatory I
i and Technical Assistance Unit.
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TECHNICAL EVALUATION REPORT' '

PUNP AND VALVE INSERVICE TESTING PROGRAM

PEACH P;0TTOM ATOMIC POWER STATION. UNITS 2 AND 3

1. INTRODUCTION

Contained herein is a technical evaluation of the pump and valve
inservice testing (IST) program submitted by the Philadelphia Electric
Company for its Peach Bottom Atomic Power Station, Units 2 and 3.

By a letter dated June 28, 1984, Philadelphia Electric Company submitted
an IST program for the Peach Bottom Atomic Power Station, Units 2 and 3. The

working session with Philadelphia Electric and Peach 30ttom representatives
was conducted on February 22 and 23, 1988. * Ps IST program dated1

June 29, 1988, as amended by his letter t1 caud September 11, 1990,. .. u.

was reviewed to verify compliance of proposed tests of pumps and valves whose
function is safety-related with the requirements of the ASME Boiler and
Pressure Vessel Code (the Code), 1980 Edition, through the Winter of 1981
Addenda. *

|

I
This technical evaluation report (TER) does not address any IST program

revisions subsequent to those noted above. Program changes involving
additional or revised relief ruquests should be submitted to the NRC under
separate cover in .tder to receive prompt attention, but should not be
implemented prior to review snd approval by the NRC. Other IST program

|. revisions should follow the guidance in Section D of Generic Letter No.

L 89 04, " Guidance on Developing Acceptable Inservice Testing Programs."

In its IST program, Philadelphia Electric Company has requested relief
from the ASME Code testing requirements for specific pumps and valves and
these requests have been evaluated individually to determine if the criteria
in 10 CFR 50.55a for granting relief are met for the specific pumps and
valves. This review was performed utilizing the acceptance criteria of the
Standard Review Plan, Section 3.9.6, the Draft Regulatory Guide and

| Value/ impact Statement titled " Identification of Valves for Inclusion in

1

.
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Inservice Testing Prograts" and GenJric Letter No. 89 04, " Guidance on- '

Developing Acceptable Inservice Testing Programs.' IST Program testing
requirements apply only to component testing (i.e., pumps and valves) and 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 Philadelphia Electric Company
bases for requesting reitef from the Section XI requirements for the Peach
Bottom, Units 2 and 3, pump testing program and EG&G's evaluations and
conclusions regarding these requests. Section 3 presents similar information
for the valve testing program.

Category A, B, and C valves that are exercised during cold shutdowns and
refueling outages and meet the requirements of the ASME Code, Section XI, are
discussed in Appendix A.

Appendix B contains a listing of P&lDs used for this review.

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

This TER, including all relief requests and component identification
numbers, is applicable to Units 2 and 3. The Unit 3 designator has been
placed in parentheses, where possible, to minimize repetition, i.e.,

M0 2(3)-02-53A. A zero used as a designator indicates that the component is
common to both Units 2 and 3.

|

2
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2. PUMP TESTING PROGRAM
. .

The Peach Bottom Atomic Power Station IST program submitted by
| Philadelphia Electric was examined to verify that all pumps that are included
I

in the program are subjected to the periodic tests required by the ASME Code,
Section XI, except those cases identified below for which specific relief
from testing has been requested and as summarized in Appendix C. Each

Philadelphia Electric basis for requesting relief from the pump testing
requirements and the reviewer's evaluation of that request is summarized
below.

2.1 All Pumos in the IST Procram

2.1.1 Vibration Measurements

2.1.1.1 Relief Reauest. The licensee has requested relief from
measuring vibration amplitude on all pumps in the IST program in accordance
with the requirements of Section XI, Paragraph IWP 4510, and proposed to
measure vibration velocity during pump tests.

.

2.1.1.1.1 Licensee's Basis for Reauestina Relief--ASME Section XI
requires pump vibration measurement in displacement amplitude, peak to-peak
composite, to be taken during each inservice test. Although not identified
by Section XI, vibration also can be accurately measured using vibration
velocity measurements.

The criteria for vibration measurement are not
sensitive / dependent on the pumps speed and provides an absolute value for
acceptable limits on vibration. In addition, this technique is an industry
accepted method which is sensitive to vibration changes that are indicative
of developing mechanical problems. Velocity measurements provide an
acceptable predictive tool to detect changes in the vibration that indicate a
mechanical problem.

Since Section XI does not address vibration velocity measurement,
methods for testing and acceptance criteria will be in accordance with
ANSI /ASME OH, Part 6 - 1987/1987A.

3
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Alternate Testina: Pump vibration measurements will be in vibration velocity
(in/sec). Acceptance criteria from ANSI /ASME OM, Part 6-1987/1987A is
summarized in Table 1 below.

TABLE 1. VIBRATION VELOCITY (in/sec) ACCEPTANCE CRITERIA *

Acceotable Ranae Alert Ranae Reauired Action

Verticai and 0-2.5V >2.5V *fV >6Vr r r r
Horizontti or or or
Centrifugal Pumps 0 .325 in/sec ).325 .7 in/sec >.7 in/sec
(>600 RPM)

* NOTE: The most limiting of the two ranges given is applicable.

Acceotable Rance Alert Ranae Reauired Action

Positive 0-2.5V >2.5V >6Vr r r
Displacement Pumps

V = Vibration Reference Valuer

2.1.1.1.'2 Evaluation Pump bearing degradation results in
increased bearing noise at frequencies 5 to 100 times the rotational
frequency of the pump. These high frequency bearing noises would not produce
a significant increase in pump vibration displacement measurements and could
go undetected. However, the high frequency noises would result in rplatively
large changes in pump vibration measurements that could permit corrective
action prior to catastrophic failure of the bearing. Because of the high

'

frequencies of the vibrations associated with the pump bearings, vibration
velocity measurements are generally much better than vibration displacement
measurements in monitoring the mechanical condition of pumps and detecting

pump bearing degradation.

The advantages of using vibration velocity instead of displacement for
monitoring the mechanical condition of pumps, except for reciprocating pumps,
are widely acknowledged in the industry. The use of pump vibration velocity
measurements can provide a great deal of information about pump mechanical
condition that could not be obtained by using vibration displacement
readings. Therefore, the licentoe's proposed alternate test method should

|

4
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| give adequate assurance of pump operational readiness and provide a
reasonable alternative to the Code requirements.

Section XI does not provide allowable ranges for vibration velocities
and, since the relationship between displacement and velocity is frequency
dependent, a mathematical conversion of the Code displacement ranges is not
appropriate. ANSI /ASME OM 6, Draft 8 or later, provides a set of allowable
ranges for pump vibration velocity measurementt that has been found
acceptable by the NRC. The licensee has indicated that they are using the
acceptance criteria specified in OM-6. This is acceptable provided the
licensee complies with all the vibration measurement requirements of
ANSI /ASME OM 6, which they have agreed to do.

Based on the determination that pump vibration velocity measurements
provide better information to evaluate pump mechanical condition and to
detect bearing degradation than the Code required displacement readings, and
considering the licensee's proposal to measure pump vibration velocity in
accordance with the requirements of ANSI /ASME OH-6 and to use the allowable

ranges and limits specified in that document, relief may be granted from the
Code requirements'as requested.

2.1.2 Bearina Temoerature Measurements

2.1.2.1 Relief Reauest. The licensee has requested relier ' om
measuring bearing temperature annually on all pumps in the IST , ; ram in

accordance with the requirements of Section XI, Paragraph IWP-3300, and
proposed to measure vibration velocity to monitor bearing degradation.

2.1.2.1.1 Licensee's Basis for Reauestino Relief- The measuring of
.

bearing temperatures along with vibration monitoring are both means of
determining the mechanical condition of a pump. However, the condition of a
pump bearing would have to seriously degrade to cause a detectable rise of
temperature on the bearing housing. Measuring vibration in velocity provides
the ability to detect changes in the mechanical condition of a pump.
Therefore, any degradation of a bearing would be detected before an increase
of temperature on the bearing housing occurred.

5
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Alternate Testino:-

Pump / bearing mechanical condition will be determined

using the vibration monitoring program, i.e., measure vibration velocity.
Bearing temperature will not be measured.

2.1.2.1.2 Evaluation- The annual bearing temperature measurement
is an unreliable method of detecting bearing failure for the reasons

discussed above and deletion of this measurement will not affect the
1 :ensee's pump monitoring program. Measurement of vibration velocity to
determine pump mechanical condition is a more reliable approach than the Code
required measurement of vibration amplitude and annual bearing temperatures.
The licensea has described the vibration velocity monitot ing program used at
Peach Bottom Atomic Power Station in a separate relief request (see Item
2.1.1.1 of this report).

Based on the acceptability of the licensee's alternate testing of using
vibration velocity measurements to determine pump mechanical condition,
relief may be granted from the Section XI requirements to measure bearing
temperature annually on all pumps in the IST program.

*

2.2 Standbv Liouid Control Pumos

2.2.1 Flow Measurement

2.2.1.1 Relief Reauest. The licensee has requested relief from the
i

flow rate instrument accuracy requirements of Section XI, Paragraph IWP-4110,
for the standby liquid control pumps, 2(3)APO40 and 2(3)BPO40, and proposed
to calculate flow rate by measuring the rate of test tank level change per
unit of time.

2.2.1.1.1
Licensee's Basis for Reauestino Relief--The test

circuits for these pumps are not provided with in place flowmeters. Testing
of each individual pump is accomplished by pumping boron solution from the
storage tank to the test tank against a system head of 1225 PSIG. During
this test, a rate.of level increase in the test tank per unit of time is
determined.

This rate of level increase is then converted to a flow rate via
a calculation.

|
|

6
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6,lternate Testino:
Flow rate will be determined by a rate of test tank level

change per unit of time calculation.

2.2.1.1.2 Evaluation -The standby liquid control pump test loop
design does not have installed flow rate instruments and establishing flow
through the instrumented path would require firing an explosive valve and
injecting water with a high concentration of boron into the RCS which would
result in fluctuations in reactor power and a possible shutdown. Therefore,
it is impractical to directly measure the pump flow rate during pump
testing.

However, the flow rate can be readily obtained by measuring the
level change of the test tank over time.

This method of indirect measurement
should provide sufficiently accurate and repeatable data to utilize in
monitoring pump degradation.

The licensee's proposed testing should provide
reasonable assurance of pump operational readiness. System modifications
would be necessary to install flow instrumentation to permit direct flow rate
measurements. These modifications would provide little or no increase in the
licensee's ability to determine pump condition and requiring the licensee to

install instrumentation would be burdensome due to the costs involved.

Based on the determination that it is impractical to directly measure
pump flow rate, the burden on the licensee if the Code requirements were
imposed, and considering that the proposed alternate testing should provide
sufficient information to adequately monitor the hydraulic condition of these
pumps, relief may be granted from the Section XI requirements as requested.

2.3
Emeroency Service Water and Emeroency Service Water Booster Pumos

2.3.1 Flow Measurement
,

2.3.1.1 Relief Reouest. The licensee has requested relief from
measuring flow rate on the emergency service water and emergency service
water booster pumps, OAP057, OBP057, OAP163, and OBP163, in accordance with

the requirements of Section XI. IWP-4600, and proposed to conduct pump
shutoff head testing until modifications are performed to permit pump flow
rate measurements.

I

7
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2.3.1.1.1 Licensee's_ Basis for Reauestino Relief--The test circuits
for these pumps do not have a flowmeter nor do they have a. suitable means of
calculating pump flow rates using other means, i.e., change in tank level over
a period of time, etc. Relief from measuring pump flow rates is requested
until modifications to the system can be effected which will allow flow rates
to be measured.

Alternate Testino: Pump flow rates will not be measured until system
modifications are completed. The pumps will be run at a shutoff condition and
flow capability will be checked using pump discharge pressure in accordance
with Technical Specification 4.9.C.

2.3.1.1.2 Evaluation- Pump testing under no flow conditions-

provides only discharge pressure as an indicator of pump hydraulic
performance. Measurement of pump discharge pressure at shutoff conditions

provides one data point on the flat portion of the pump characteristic curve,
which is of some benefit in monitoring pump hydraulic condition. However,
some forms of pump degradation could leave this no flow point essentially
unchanged while caus.ing large changes when the pump is producing flow.

Shutoff testing would not detect pump degradation that is manifest only after
flow has been established. Since the licensee's proposed testing may not
detect pump degradation, it does not provide adequate long term assurance of
pump operational readiness, therefore, this testing is not acceptable as an
alternative to the Code required testing.

The licensee has informed the NRC staff that system modifications will be
made to permit flow rate measurements during pump testing. Requiring these
modifications prior to the next Unit 2 refueling outage would impose an
unreasonable hardship on the licensee even considering the increase in safety
that would be obtained. The proposed testing, while not acceptable on a long
term basis, should provide an indication of pump condition sufficient for the
interim period until the modifications have been completed. Therefore, relief
may be granted to test these pumps as proposed during the interim period,
however, prior to plant start-up from the next Unit 2 refueling outage, the
licensee should complete modifications that enable them to take the Code
required flow rate measurements.

{
|
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2.3.1.2 Relief Raouest. The licensee has requested relief from
. -

measuring flow rate on the emergency cooling water pump, 00P186, in accordance
with the requirements of Section XI, Paragraph IWP 4600, and proposed to
conduct pump shutoff head testing until modifications are performed to permit
pump flow rate measuremerits.

2.3.1.2.1 Licensee's Basis for Reauestino Relief--The test circuit
for this pump does not have a flowmeter nor does it have a suitable means of
calculating pump flow rate using other means (i.e., change in tank level over
time,etc.). Relief from mersuring pump flow rate is requested until
modifications to the systar can be effected which will allow flow rate to be
measured.

Alternate Testino: Pump flow rate will not be measured until system
modifications are completed. The pump will be run at a shutoff condition and
flow capability will be checked using pump discharge pressure.

2.3.1.2.2 Evaluation--Pump testing under no flow conditions
provides only discharge pressure as an indicator of pump hydraulic
performance. Measurement of pump discharge pressure at shutoff conditions

provides one data point on the flat portion of the pump characteristic curve,
| which is of some benefit in monitoring pump hydraulic condition. However,
'

some forms of pump degradation could leave this no flow point essentially
unchanged while causing large changes when the pump is producing flow.

Shutoff testing would not detect pump degradation that is manifest only after
- flow has been established. Since the licensee's proposed testing may not
detect pump degradation, it does not provide adequate long term assurance of
pump operational readiness, therefore, this testing is not acceptable as an
alternative to the Code requirements.

The licensee has informed the NRC staff that system modifications will be
made to permit flow rate measurements during pump testing. Requiring these
modifications prior to-the next Unit 2 refueling outage would impose an
unreasonable hardship on' the licensee even considering the increase in safety
that would be obtained. The proposed testing, while not acceptable on a long
term basis, should provide an indication of pump condition sufficient for the

I interim period until the modifications are completed. Therefore, relief may
! be granted to test these pumps as proposed during the interim period, however,
I prior to plant start-up from the next Unit 2 refueling outage, the licensee
I g
|
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[ should complete modifications that enable them to take the Code required flow
rate measurements.

2.4 Emeroency Diesel Generator Fuel Oil Transfer Pumos

2.4.1 Flow Measurement

2.4.1.1 Relief Reauest. The licensee has requested relief from the flow
rate instrument accuracy requirements of Section XI, Paragraph IWP 4110, for
the emergency diesel generator fuel oil transfer pumps, OAP060, OBP060,

OCP060, and ODP060, and proposed to calculate flow rate by measuring the level
increase in the day tank per unit of time.

2.4.1.1.1 Licensee's Basis for Reauestina Relief--Flowmeters are
not provided within the pump test circuits. Flow rate will be accomplished by
timing the level increase in the fuel oil day tank while transferring fuel oil
from the storage tank to the day tank. This rate of level increase is then
converted to a flow rate via calculations. Testing is to be performed when
the associated diese,1 is not running.

Alternate Testina: Flow rate will be calculated by measuring the level
increase in the day tank per unit of time.

2.4.1.1.2 Evaluation--The diesel generator fuel oil transfer pump
test circuit does not have installed flow rate instruments, therefore, it is
impractical to measure directly pump flow rate. However, the flow rate can be

. readily obtained by measuring the level change of the fuel oil day tank over
time. This method of indirect measurement is an acceptable alternative
because the results obtained are essentially equivalent to the results
obtained by direct measurements and should provide sufficiently accurate and
repeatable data to use for monitoring pump degradation. A system modification
would be necessary to allow direct measurement of pump flow rate and the
additional information provided would have a minimal impact on the licensee's
ability to detect pump hydraulic degradation. Imposing the Code requirements

on the licensee would constitute a burden due to the costs involved.

Based on the determination that it is impractical to directly measure
pump flow rate, the burden on the licensee if the Code requirements were
imposed, and considering that the proposed alternate testing should provide

i

10
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| sufficient information to adequately monitor the hydraulic condition of these. .

pumps, relief may be granted from the Section XI requirements as requested.

.

1
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3. VALVE TESTING PROGRAM

>

The Peach Bottom Atomic Power Station IST program submitted by
Philadelphia Electric was examined to verify that all valves included in the
program are subjected to the periodic tests required by the ASME Cc"e,
Section XI, and the NRC positions and guidelines. The reviewers 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 po;;itions. Each Philadelphia Electric basis for requesting relief from
the valve testing requirements and the reviewer's evaluation of that request
is sumarized below and grouped according to system and valve category.

3.1 All Systems

-3.1.1' Containment Isolation Valves

3.1.1.1 Relief Reauest. The licensee has requested relief from leak
testing all primary containment isolation valves in accordance with the
requirements of Section XI, Paragraphs IWV 3420 through -3425, and proposed
to leak test these' valves in accordance with 10 CFR 50, Appendix J.

i

3.1.1.1.1 Licensee's Basis for Reauestino Relief--Containment
isolation. valves are required to be leakage rate tested in accordance with
10 CFR 50, Appendix J. The leakage rate requirement is based on a total

allowable leakage rate for all valves instead of an individual valve leakage
rate. IWV-2200(a) defines-Category A as " valves for which seat leakage is-
limited to a specified maximum amount in the closed position of fulfillment
of.their. function".- Although leakage rates for containment isolation valves
are not limited on an individual basis, they have been determined to be
Category A valves.

-Since containment isolation valves are^ Category A, the leakage rate-
testing requirements of IWV-3420 must be satisfied. The leakage rate testing
perfomed per Appendix J satisfies the requirements of IWY-3421 through
3425,.however,,it does not satisfy the individual valve leakage rate

analysis and corrective actions of IWV-3426 and 34?7. In order to prevent

13
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duplicate leakage testing of these valves, individual leakage rates will be

| assigned for each containment isolation valve and a maximum permissible
leakage calculated for each local leak rate test. If this value is exceeded,
then corr 6 dive action will be taken to restore valve leakage rates to within
acceptable limits. The proposed actions will be taken in lieu of IWV 3426
and IWV-3427.

Alternate Testina: Containment isolation valves will be leak rate tested in
accordance with the 10 CFR 50, Appendix J, testing program. In addition,
individual leak rates will be assignod and a maximum permissible leakage
criterion established for each local leak rate test.

3.1.1.1.2 Evaluation--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, Paragraphs IWV-3421
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. The licensee has stated that individual leakage limits will
be assigned and maximum permissible leakage calculated for each local leak
rate test. The licensee further stated that if this value is exceeded,
corrective action will be taken to restore valve leakage rates to within
acceptable limits. Section XI is a component test Code to monitor individual
component condition and degradation to access their operational 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 isolation 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 replacement (concerning valve sizes of six in,
or larger) beyond the requirements of Paragraph IWV 3427(a). Based on the
input from many utilities and review of test data at some plants, trending

14
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the leak rate information from test to test does not contribute sufficient
data to utilize in predicting when a given valve would exceed its leakage
limit and, therefore, the usefulness of Paragraph IWV-3427(b) does not
justify the burden of complying with this requirement.

Based on the adequacy of the 10 CFR 50, Appendix J, Type C, leak rate
testing and the lack of usefulness of trending the leakage of valves 6 inches
and larger, relief may be granted from the Section XI leak rate requirements
of Paragraphs IWV 3421 through IWV 3425 and IWV 3427(b). Based on the

impracticality of individually leak rate testing certain valves, relief may
be granted from testing and evaluating them in accordance with the
requirements of Paragraphs Ic 3426 and IWV-3427(a), provided that the
licensee leak rate tests the e valves in groups and assigns maximum group
leakage rate limits that ace conservatively based on the smallest valve in
the group so that corrective actions will be taken whenever the leak tight
integrity of any of the affected valves is in question.

3.1.2 Excess Flow Check Valvel
l

3.1.2.1 Relief Recuest. The licensee has requested relief from the
exercising requirements of Section XI, Paragraph IWV-3521, for all excess I

flow check valves in the IST program and proposed to functionally test them
during refueling outages.

3.1.2.1.1 Licensee's Basis for Reauestina Relief--Excess flow
check valves are installed on instrument lines penetrating containment to
minimize leakage in the event of an instrument line failure outside the
containment in accordance with Regulatory Guide 1.11. The excess flow check
valve is basically a spring loaded ball check valve. Since the system is

!- normally in a static condition, the valve ball is held open by the s;, ring.
Any sudden increase in flow through the valve (i.e., line break) will result
in a differential pressure across the valve which will overcome the spring
and close the valve. Functional testing of valve closure is accomplished by
venting the instrument side of the valve while the process side is under

! pressure and verifying the absence of leakage through the vent.

|
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The testing described above requires the removal of the associated
instrument or instruments'from service. Since these instruments are in use
during plant operation and cold shutdown, removal of any of these instruments
from service may cause a spurious signal which could result in a plant trip,:

an. inadvertent initiation of a safety system, loss of decay heat removal
and/or the defeating of safety interlocks.

I

In addition to the plant safety concerns, personnel safety concerns must |

be-considered since the process side of these valves is normally high i

pressure (>500psig)and/orhightemperature(>200F)andhighlycontaminated I

reactor coolcnt.
l

1

In summary, due to the plant and personnel safety concerns and plant i

operating conditions ~ that prohibit the testing of these valves quarterly or
I

at cold shutdown,- testing will be performed at refuel'ing when decay heat )
loads are at a minimum and safety systems can be removed from service to
prevent. inadvertent initiation.

L

Alternate Testina:. Functional testing will be performed at refueling.
1

[ 3.1.2.1.2 Evaluation--These valves are excess flow check valves on

! - instrument sensing lines-that penetrate the primary containment. Their
function.is to close against excessive. flow to perform a containment 1

isolation function, therefore, they should he categorized A/C instead of C in
L -the IST program.- It. is impractical to exercise these valves during power

operation b'ecause various instrument sensing lines must be vented thus
~

removing from service reactor instrumentation that provides reactor
protection:and control signals. Loss of this reactor instrumentation during
power operation could result in=a reactor trip. Additionally, it is

g imp actical to exercise these valves during cold shutdown because removal of-

? the associated instruments from service could prevent operation of systems'
-

required for decay heat remcval.

It would be necessary to make substantial system modifications to permit
testing these' valves to the Code requirements. These modifications would be
costly and could result in reduced system reliability. Requiring the

L 16 !
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licensee to make these' modifications would be'a hardship without a

'-

commensurate' increase in tho' level of quality and safety.
*

The, licensee's proposal to perform a modified leak rate test on the
..

:

!

- excess-flow vtives should serve as a reasonable alternative to the Code
requirennents and provide assurance that they can perform their safety
function.

Based on the-impracticality of complying with the. Code requirements and
>

since; full-stroke exercising these valves during the performance of a,

modified leak rate test during refueling outages should provide an adequate
~ demonstration-of valve operational readiness, relief may be granted from the

'

; exercising requirements -of.Section XI as requested.

3.1.3: Ranid-Actino Valves

i
- 3.1.3.1 ~ Relief Reanit.: Thellicensee has requested relief from the

, ,

: valve stroke timing r'equirements of Section XI, Paragraph IWV-3417, for all
rapid-acting. valves-in the IST program and proposed to apply a maximum stroke3

time of Ltwo seconds to these valves.
'

-

!3.1.3.1.1 -Licensee's Basis for Reauestino Relief--For rapid
g i

[
actuating power-operated valves, the'' application of the above criteria.(of

~

~Section:XI, Paragraph IWV-3417) could result in.-increased testing'when th'
,

. valves are functioning normally. These valves generally are small: air.snd fe-
4

, solenoid operated valves which, because'of their size and actuator types,
:. stroke very quickly. . Operating history on this type of . valve indicates .that
.they generally either operateLimmediately or fail to operate.- The intent of
the referenced testing: requirement is to trend valve stroke time as-a means i

-of detecting valve degradation. For rapid-actuating. power-operated valves, ;

< comparison'of stroke times to the~ previous stroke times is not an effective'

7 -means'of detecting valve degradation.
Because of the reasons mentioned-

-

above, rapid _ actuating power-operated valve stroke times will not be compared
>

~ ith'the previous-stroke times, but will be assigned a maximum limiting -

w
-

stroke time of!2' seconds.

17 4
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Alternate Testina: A maximum limiting stroke time of 2 seconds will be
specified for each rapid actuating power operated valve. If the valve
strokes in 2 seconds or less, it will be considered acceptable and no
corrective action .:111 be required. If the valve exceeds 2 seconds,
appropriate corrective action will be taken.

3.1.3.1.2 Evaluation--Generic Letter No. 89-04, Attachment 1,
Item 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 inoperable and takes corrective action in '

accordance with IWV-3417(b)." If the licensee takes corrective action in
accordance with this Generic' Letter position, their proposed alternate
testing would be in compliance with the staff position and would provide an
acceptable level 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 as

g requested.

.

|: 3.2 Main Steam System

-3.2.'lL Cateaory B/C Valves

L

3.2.1.1 Relief Renuest. The licensee has requested relief from

( exercising and measuring the stroke time of the main steam automatic
,

! depressurization valves, RV-2(3)-01-071A, -071B, -071C, 071G, and -071K, and

proposed to full-stroke exercise them following each refueling outage.

! 3.2.1.1.1 Licensee's Basis for Reauestina Relief--If any of these
valves fail to reclose after testing, the plant would be placed in a LOCA-
condition. In adgition, a recent study (BWR Owner's Group Evaluation of
NUREG-0737- Item II.K.3.16, Reduction of Challenges and Failures of Relief,

Valves) recomends that the number of ADS openings be reduced as much as

18
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possible. Based on this study and the potential for causing a LOCA i

condition, exercise testing of the ADS valves will be delayed to restart I
after refueling. I

I
Stroke time on these valves cannot be accurately determined since the

control room indication Indicates only ADS relief valve pilot position and
not the actual valve disk position. The only way possible to determine the

opening of the relief valve is by acoustic monitoring of the SRV line
discharge to the torus. Measuring the time from the initiation signal for
the valve and the acoustic monitoring detection does not provide meaningful
data for predicting valve degradation.

Alternate Testino: Exercise during restart after refueling.

3.2.1.1.2 Evaluation--It is impractical to exercise the ADS valves
during power operations because opening an ADS valve causes reactor pressure

|
and power transients that could result in a reactor trip. Also, failure of

one of these valves in the open position could result in rapid
depressurization and cooldown of the reactor vessel and a reactor trip.
These valves must be exercised while reactor steam pressure is available

because steam pressure is the motive force. Therefore, they cannot be

operated during cold shutdowns or refueling outages when steam pressure is

not available. However, these valves can be exercised while going into or

exiting the cold shutdown or refueling conditions. It would be burdensome to

require the licensee to exercise the ADS valves at a cold shutdown frequency
because frequent cycling damages the valves and increases the chance that

they will fall to reclose. Further, the BWR Owner's Group Evaluation of

NUREG-0737, recomends that the number of challenges to these valves be kept

i to a minimue.

These valves have extremely short stroke times that are dependent on

steam pressure, which makes it impractical to measure them using normal
methods and meaningless to trend since measurement response times and test

pressure variations could mask changes in valve condition. Another factor
,

that makes it impractical to obtain trendable stroke times for these valves
is that they do not have remote valve disk position indication and have to

19



. - . ..- - _ . . -. - - . _ . -. . - . .---

~'

z,3 ,

<.c v

rely on indirect-indication to determine when the valve is open. This
indirect indication does not. yield stroke time measurements that are
sufficiently. repeatable to be trended in order to detect valve degradation'.
'It would be necessary to install special test and timing equipment to obtain
accurate stroke time measurements for these valves.

,

Itwouldbebydensome
to require the licensee to install special valve timing equipment.gfor the

i

reasons stated above,-it would_not provide a compensating increase in the
11evel of quality .and safety.

The licensae's proposal to exercise these valves during refueling a

outages should' demonstrate thair ability to stroke to their safety function
position. However_, to monitor for valve degradation, the licensee should
assign'a maximum stroke time limit that is based on previous test data to

'these valves.and verify that they stroke within.that limit during testing.
The measured stroke times need not be trended or compared to previous values,
but if the maximum limit is exceeded, the valve should h declared inoperable
and corrective actions' taken in accordance with IWV-34D(iq.

4

|

Based on.the determination that it is impractical to exercise the ADS
valves.during power operations or cold shutdowns, that it would-be a burden'

"

; - on the licensee if the Code requirements were imposed, and considering that
the : licensee's proposed alternate testing of-the ADS valves during refueling
outages should provide an adequate-demonstration of valve operational
readiness, relief may be granted from the Section XI requirements provided

'

thatethe licensee measures the stroke times as discussed above.

3.3, Control Rod Drive Hydraulic System |

i . - 3.3.1 Cateaorv B Valves -

,
,

c 3.3.1.1 ' Relief Reauest. -The licensee'has requested relief from
exercising and stroke tii.iing valves CV-2(3)-03-13126AA through HC and,

CV-2(3)-03-13127AA-throughHC, control.rodscraminletandoutlet,in
accordance with the-requirements of Section XI, Paragraphs IWV-3411-and

i -3413(b), and proposed -to verify proper valve operation during the
;

;

|

.

;

,
20
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performance of individual control rod scram testing in accordance with plant
Technical Specifications.

3.3.1.1.1 Licensee's Basis for Reauestino Relief -These valves are
located on the hydraulic control units whose function is to rapidly insert
the control rods on a signal from the reactor protection system. %e proper
functioning of these valves as a unit is most practically verified oy,

'

performing an actual scram test and measuring control rod insertion times.

Alternate Testina: The controi rod scram insertion time testing required by
Technical Specification 4.3.C will be performed in lieu of the Section XI
testing.

a. After each refueling outage, and prior to synchronizing the main
turbine generator initially following restart of the plant, all
operable fully withdrawn insequence rods shall be scram time tested
during start-up from the fully withdrawn position with the nuclear
system pressure above 800 psig,

b. After exceeding 30% power, all previously untested operable control
rods shall be tested, as described above, prior to exceeding 40%
power,

c. Whenever such scram time measurements are made (such as when a
scram occurs and the scram insertion time recorders are operable)
an eval"ation shall be made to provide reasonable assurance that
proper contro*l rod drive performance is being maintained.

3.3.1.1.2 Evaluation--The NRC staff position cn exercising these
valves and measuring their full stroke times is contained in Generic
Letter 89-04, Attachment 1, Item 7. The Generic Letter states: "... for

those control rod drive system valves where' testing could result in the rapid
insertion of one or more control rods, the rod scram test frequency
identified in the facility TS may be used as the valve testing frequency to
minimize rapid reactivity transients and wear of the control rod drive
mechanisms." The Generic Letter further states: "The scram inlet and outlet

21
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valves are power operated valves that full stroke in milliseconds and are not
equipped with indication for both positions, therefore, measuring their
full-stroke time as required by the Code may be impractical. Verifying that
the associated control rod meets the scram insertion time limits defined in
the plant TS can be an acceptable alternate menod of detecting degradation
of tMse valves. Also, trending the stroke times of these valves may be
impractical and unnecessary since they are indirectly stroke timed and no
meaningful correlation between the scram time and valve stroke time may be
obtained, and furthermore, conservative limits are placed on the control rod
scram insertion times. If the above test is used to verify the operability
of scram inlet and outlet valves, it should be specifically documented in the
IST program."

Requiring the licensee to scram all control rods quarterly during power
operations would be a hardship without a compensating increase in safety.
Based on the determination that the licensee's proposed testing is in
accordance with Gener c letter 89-04, Attachment 1, Item 7, and would provide
reasonable assurance of operational readiness, relief may be granted as
requested. -

3.3.2 Cateaory C Valves

3.3.2.1 Relief Reauest. The licensee has requested relief from
exercising valves CHK-2(3)-03-13114AA through HC, control rod scram dische ge
header checks, in accordance with the requirements of Section XI, Paragraph )

IWV 3520, and proposed to full-stroke them during control rod scram testing.

3.3.2.1.1 Licensee's Basis for Reauestina Relief--The proper
fur.tioning of these valves as a unit is most practically verified by
performing an actual scram test and measuring control rod insertion times.

Alternate Testina: The control rod scram insertion time testing required by
Technical Specification 4.3.C will be performed in lieu of the Section XI
testing,

l,
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! a. After each refueling outage, and prior to synchronizing the main
turbine generator initially following restart of the plant, all
Operable fully withdrawn insequence rods shall be scram time tested

'during start-up from the fully withdrawn position with the nuclear
system pressure above 800 psig,

b. After exceeding 30% power, all previously untested operable control
rods shall be tested, as described above, prior to exceeding 40%
power.

c. Whenever such scram time measurements are made (such as when a scram
occurs and the scram insertion time recorders are operable) an
evaluation shall be made to provide reasonable assurance that proper
control rod drive performance is being maintained.

3.3.2.1.2 Ev;1uatich--The NRC staff position on exercising control rod
drive system valves is contained in Generic Letter 89-04, Attachment 1,
Item 7. The Generic Letter states: ... for those control rod drive system"

valves where testing could result in the rapid insertion of one or more
control rods, the ro'd scram test frequency identified in the facility TS may
be used as the valve testing frequency to minimize rapid reactivity transients
and wear of the control rod drive mechanisms. This alternate test frequency
should be clearly stated and documented in the IST program."

Requiring the licensee to scram all control rods quarterly during power
operations would be a hardship without a compensating increase in safety.

-Based on the determination that the licensee's proposed testing is in
accordance with Generic letter 89-04, Attachment 1, Item 7, and would provide
reasonable assurance of operational readiness, relief may be granted as
requested.

23

_ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ __-_-___-_ -___- _ -



. ..

_ _ _ _ _ - _ _ - _

-
. .

3.4 Feedwiter System

3.4.1 Cateaory A/C Valves

3.4.1.1 Relief Reauest. The licensee has requested relief from
exercising valves CHK-2(3)-06-028A, -0288, reactor feedwater header inboard
checks, -096A, and -0968, reactor feedwater header outboard checks, in
accordance with the requirements of Section XI, Paragraph IWV-3520, and
proposed to verify closure during refueling outages.

3.4.1.1.1 Licensee's Basis for Reouestino Relief--The only method
to verify reverse flow closure of these valves is by leak testing. Since

these valves are containment isolation valves, they are leak tested during
Appendix J, Type C, testing at refueling. In order to leak test
CHK-02(3)-028A,B, manual valves located inside the primary containment must be
opened. During power operation and normally at cold shutdown, the primary
containment atmosphere is inerted with nitrogen, limiting access to
emergencies only. In addition, d. ng cid shutdown, the condensate system is
placed in a short cycle flowpath wu .s used to maintain proper condensate
water quality. Since valves CHK-2(3)-06-096A,B must be open to provide a
flowpath for condensate cleanup, leak testing is not possible. Because leak
testing at power is not possible, and is impractical at cold shutdown and
could delay plant start-up, these valves will be leak tested at refueling.

Alternate Testina: Reverse flow closure will be verified during Appendix J,
Type C, testing during refueling.

3.4.1.1.2 Evaluation--The safety-related function of these valves
is to shut to isolate the reactor feedwater headers. It is impractical to
exercise these valves to the closed position quarterly during power operation
because closing them would interrupt feedwater flow and could result in a
reactor trip. It is impractical to exercise these check valves closed during
cold shutdowns because the only practical method to verify their reverse flow
closure is a leak rate test which requires that the associated feedwater
header be removed from service and drained. Some of the test connections

|
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required to. perform this testing are located inside containment and are
inaccessible during power operation and most cold shutdowns because the

containment atmosphere is maintained with a high concent' ration of inert gas
(inerted) and is not routinely de-inerted during cold shutdowns. Requiring
the licensee to de-inert containment solely to verify the closure of these
valves would be a hardship without a compensating increase in the level of
quality and safety. Performing this testing could delay reactor start up due
to the length of time required to drain the header and process the water.
Also, the reactor water cleanup system return flow path and the condensate
system cleanup flow path are through these valves so that both systems must
be removed from service to leak test these feedwater check valves. Stopping I

cleanup flow to leak test these valves during cold shutdowns could cause a l

loss of reactor coolant system chemistry control which could delay reactor |
start-up because the Technical Specification chemistry requirements must be
met prior to start up.

,

! Based on the impracticality of exercising these valves closed quarterly
;

or during cold shutdowns, the burden on the licensee if the C d: requirements
were imposed, and.considering that the licensee's proposed alternate testing
should provide an adequate demonstration of valve operational readiness,
relief may be granted from the exercising requirements of Section XI as
requested.

|

3.5 Residual Heat Removal Systeg
i

3.5.1 Cateaory C Valves

.-

3.5.1.1 Relief Reouest. The licensee has requested relief from
full-stroke exercising valves CHK-2(3)-10-019A, -0198, -019C, and -0190,
residual heat removal pump minimum flow line checks, in accordance with the
requirements of Section XI, Paragraph IWV-3521, and proposed to exercise them
open quarterly and to verify closure by disassembly and inspection during
refueling outages.

|

|
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3.5.1.1.1
Licensee's Basis for Reauestino Relief--Because of the

system configuration, these valves cannot be verified c.losed using visual
verification, system parameters, or by leak testing methods. Valve
d sr,sembly will be required to verify reverse direction closure.
7 , assembly of the valves, if attempted at cold shutdown, could result in a
selayed plant start-up.

Alternate Testino: Reverse flow closure will be verified at refueling by
valve disassembly.

3.5.1.1.2 Evaluation--These are simple check valves without remote
or other external indication of disk position. They are full-stroke
exercised open with flow during quarterly testing of the RHR pumps. These
valves perform a safety function in the closed position to prevent diversion
of flow through an idle train.

Valves CHK-2(3) 10-019A, -0198, -019C, and
0190 can be exercised closed when the associated RHR loop pump is idle and

the pump in the parallel path is operating, however, the system design makes
it impractical to verify closure by leak testing or observing a differential

.pressura across th.e valve, it would be necessary to install isolation valves
and test taps _ to permit leak testing these valves to verify their reverse
flow closure. Requiring the licensee to make these system modifications
would be burdensome due to the cost and reduced system reliability that could
result from failure or mispositioning of the additional components.

The Minutes of the Public Heeting on Generic letter 89 04 state that the
use of disassembly to verify closure capability may be found to be acceptable
depending on whether verification by flow or pressure measurements is
practical.

The licensee has shown the impracticality of verifying the
reverse flow closure of these valves by leak testing or observation of system
parameters.

The licensee's proposed disassembly and inspection program
appears to be the only practical alternate exercising method available for
these valves. However, the NRC staff considers valve disassembly and

inspection to be a maintenance procedure that is not equivalent to exercising
produced by fluid flow. This procedure has risks which may make its routine

use as a substitute for testing undesirable when some method of testing is
possible. Check valve disassembly is a valuable maintenance tool that can

26
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provide a great deal of information about a valve's internal condition and as
. -

I' such should be performed under the maintenance program at a frequency

commensurate with the valve type and service. The licensee should actively
pursue the use of non-intrusive diagnostic techniques such as acoustics or
radiography to demonstrate that these valves close when subjected to reverse
flow conditions.

The Minutes of the Public Meeting on Generic letter 89-04 also state

that partial-stroke exercise testing with flow is expected to be performed
after valve disassembly and inspection is completed but before returning the
valve to service. This post inspection testing provides a degree of
confidence that the disassembled valve has been reassembled properly and that
the disk moves freely.

Based on the determination that it is impractical to verify the reverse
flow closure of these valves by leak testing, the burden on the licensee of
making system modifications to permit leak testing, and considering that the
licensee's proposal to disassemble and inspect these valves should provide a
reasonable indication that they are capable of performing their safety
function in the closed position, relief may be granted from the exercising
requirements of the Code provided the licensee exercises the valves open
after they have been reassembled. Further, the licensee should investigate
the use of non-intrusive diagnostic tachniques to verify the reverse flow
closure capability of these valves. If another method is developed to verify
the reverse flow closure capability of these valves, this relief request
should be revised or withdrawn.

3.5.1.2 Relief Reauest. Tha licensee has requested relief from
full-stroke exercising the following series stay-fill check valves in
accordance with the requirements of Section XI, Paragraph IW-3521, and
proposed to verify closure during refueling outages.

Uostream Valve Downstream Valve Function

CHK 2(3)-10-063 CHK-2(3)-10 064 Reactor vessel head spray line stay-fill
CHK-2(3)-10183A CHK-2(3)-10184A Residual heat removal system A stay-fill
CHK 2(3)-10-183B CHK-2(3)-10 184B Residual heat removal system B stay-fill
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3.5.1.2.1 Licensee's Basis for Reauestino Relief--The above
stay-fill check valves are installed in pairs (series arrangement) with no
provisions for individual valve testing. The valves function, in series as a

pair, to prevent loss of RHR inventory to the stay-fill system in the event
of a stay-fill system failure. Because testing these valves as a pair is
preferable to valve disassembly and inspection, relief from testing
individual valves is requested. In addition, Technical Specification 3.5.G
requires that the discharge piping of the LPCI system be filled to prevent
water hammer upon system initiation. Testing these valves during power would
make the stay-fill system inoperable, requiring entry into the associated
limiting condition for operation. For this reason, testing of the above
pairs of valves will be performed at cold shutdowns.

Alternate Testina: Valves will be tested as a pair in the reverse direction
at cold shutdown. Both valves in the pair will be considered inoperable if
testing indicates the valves do not close on reverse flow.

3.5.1.2.2 Evaluation--The listed stay-fill valves are simple check
valves without rembte or other external indication of disk position. These

valves perform a safety function in the closed position to prevent diversion
of injection flow away from the reactor vessel. They can be exercised closed
during quarterly RHR pump testing, however, the system design makes it
impractical to verify closure by leak testing or observing a differential
pressure across each valve. These valve pairs are installed in series with
no test connections between the valves to permit leak testing of each valve.
It would be necessary to install test taps to permit individual leak testing

,

to verify valve reverse flow closure. Requiring the licensee to make these
system modifications would be burdensome due to the cost and reduced system
reliability that could result.

Only one valve in each of these stay-fill series check valve pairs is
required to perform the closed safety function of preventing diversion of
injection flow away from the RCS. The licensee proposed to test each series
check valve combination as a pair and to declare both valves inoperable when
the testing indicates that the pair does not close on reverse flow. This

testing does not provide indication of the condition of each valve, however,
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it 'does provide positive indication that at least one valve in the pair is
capable of performing the closed safety function. The licensee's proposed-
testing gives reasonable assurance of the operatior.al re'adiness of each check
valve pair and provides an acceptable alternative to the Code requirements.
If there is'an indication that the closure capability of the pair of valves
is questionable, both valves must be declared inoperable and repaired er
replaced before being returned to service.

Based on the determination that it is impractical to individually verify
the reverse flow closure of these valves, the burden on the licensee of
making system modifications to permit this testing, and considering that leak
testing these stay-fill series check valves as a pair should provide

| reasonable indication that the pair is capable of performing its safety
function in the closed position, relief may--be granted from the Code
requirements as requested.

3.6 Standby Liauid Control System

3.6.1 -Cateaory A/C Valves
'

|

3.6.1.1 Relief Reauest. The licensee has requested relief from |
exercising valve CHK-2(3)-ll-016, standby liquid control injection check, in |

| accordance with the requirements of Section XI, Paragraph IWV-3521, and |

proposed to full-stroke exercise it during refueling outages. |
|

3.6.1.1.1 Licensee's Basis for Reauestina Relief--Verifying
forward flow operability requires firing a squib valve and injecting water |

into the reactor coolant system using the standby liquid control pumps. |
Injection of borated water during operation will result in a reduction in |
power. Additionally, introduction of relatively colder water into the l

reactor coolant . system will cause a thermal cycle (shock) which can result in
the premature failure of system components (piping). Since the firing of |

.

squib valves requires valve disassembly to replace valve internals, firing j

should be minimized. Therefore, forward flow testing of this check valve
will be performed during SLC injection testing as required by Technical |
Specification 4.4. A. Reverse flow closure of CHK-2(3) 11-016 can be !

|

29
'

- _ - _ _ _ _ _ _ .



_ - _ _ _ - _ _ _ _

. .

' '

acco:plished only by leak testing which must be performed when a squib valve
has been fired (opened) to provide a leak test flowpath. Because firing
squib valves should be minimized as mentioned above, and replacing squib
valve internals at cold shutdown could delay plant start-up, reverse flow
closure will be verified at refueling.

s

Alternate Testina: Forward flow operability for CHK-2(3)-11-016 will be
verified at refueling during SLC injection testing. Reverse flow closure for
CHK-2(3)-ll-016 will be verified at refueling during Appendix J, Type C,
testing.

3.6.1.1.2 Evaluation -This check valve does not have a remote
operator and cannot be exercised without passing flow through it. To

exercise this valve with flow would require firing an explosive squib valve
and initiating standby liquid control system flow into the RCS. It is

impractical to establish standby liquid control flow into the RCS during
power operation because the standby liquid control system normally contains
high concentrations of boron whose injection into the RCS would cause a
reduction in reactor power and possible reactor shutdown. To avoid injecting
boron into the RCS, it would be necessary to remove the standby liquid
control system from service and flush it prior to valve testing. The standby
liquid control system cannot be removed from service during power operation
due to Technical Specifications requirements. Injecting relatively cold
water into the RCS would thermal shock the injection piping and nozzle and
could lead to their prematur= failure. Testing also requires firing an
explosive squib and then replacing the squib and the valve internals prior to
returning the system to service.

It would be burdensome to require the licensee to perform this testing
during cold shutdowns because flushing the system and replacing the explosive
valve charge and internals cculd delay returning the reactor to power.

The licensee's proposal to full-stroke exercise this check valve by
establishing standby liquid control flow into the RCS and to verify its leak
tight integrity by performing an Appendix J, Type C, leak rate test during
refueling outages should provide reasonable assurance of valve operational
readiness.

1
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Based on the impracticality of complying W th the Code requirements and. .

| the burden on th'e licensee if these requirements were imposed, and since the

| proposed alternate testing should provide an adequate demonstration of valve

| operational readiness, relief may be granted from the exercising frequency
requirements of Section XI as requested.

3.6.2 Cateoorv C Valves

3.6.2.1 Relief Recuest. The licensee has requested relief from

exercising valve CHK-2(3)-ll 017, the standby liquid control injection check,
in accordance with the requirements of Section XI, Paragraph IWV-3521, and
proposed to full-stroke exercise it during refueling outages.

3.6.2.1.1 Licensee's Basis for Recuestino Relief--Verifying
forward flow operability requires firing a squib valve and injecting water
into the reactor coolant system using the standby liquid control pumps.
Injection of borated water during operation will result in a reduction in
power. Additionally, introduction of relatively colder water into the
reactor coolant system will cause a thermal cycle (shock) which can result in
the premature failure of systam components (piping). Since the firing of
squib valves requires valve disassembly to replace valve internals, firing

'should be minimized. Therefore, forward flow testing of this check valve
will be performed during SLC injection testing as required by Technical
Specifications 4.4.A.

Alternate Testino: Forward flow operability for CHK-2(3)-11-017 will be
verified at refueling during SLC injection testing.

3.6.2.1.2 Evaluation--This check valve does not have a remote
operator and cannot be exercised without passing flow through it. To

exercise this valve with flow would require firing an explosive squib valve
and initiating standby liquid control system flow' into the RCS. It is

impractical to establish standby liquid control flow into the RCS during
power operation because the standby liquid control system normally contains
high concentrations of boron whose injection into the RCS would cause a
reduction in reactor power and possible reactor shutdown. To avoid injecting

|
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boron into the RCS, it would be necessary to remove the standby liquid
control system from service and flush it prior to valve testing. The standby
liquid control system cannot be removed from service during power operation
due to Technical Specifications requirements. Injecting relatively cold
water into the RCS would thermal shock the injection piping and nozzle and
could lead to their premature failure. Testing also requires firing an
explosive squib and then replacing the squib and the valve internals prior to
returning the system to service.

It would be burdensome to require the licensee to perform this testing
during cold shutdowns because flushing the system and replacing the explosive
valve charge and internals could delay returning the reactor to power.

The licensee's proposal to full stroke exercise this check valve by
establishing standby liquid control flow into the RCS during refueling
outages should provide reasonable assurance of valve operational readiness.

Based on the impracticality of complying with the Code requiroments and
,

the burden on the licensee if these requirements were imposed, and since the
proposed alternate testing should provide an adequate demonstration of valve
operational readiness, relief may be granted from the exercising frequency
requirements of Section XI as requested.

3.7 Reactor Core Isolation Coolina Svstem

3.7.1 Cateoory C Valves

3.7.1.1 Relief Reouest. The licensee requested relief from full-stroke
exercising valve CHK-2(3)-13-029, RCIC prin minimum flow line check, in
accordance with the requirements of Section XI, Paragraph IWV-3521, and
proposed to verify closure capability by disassembly and inspection during
refueling outages.

3.7.1.1.1 Licensee's Basis for Reauestino Relief--Because of the
system configuration, this valve cannot be verified closed using visual
verification, system parameters, or by leak testing methods. Valve

1
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disassembly will be required to verify reverse direction closure.
Disassembly of the valve, if attempted at cold shutdown, could result in a
delayed plant start-up.

-

Alternate Testino: Reverse flow closure will be verified at refueling by
valve disassembly.

3.7.1.1.2 Evaluation--This is a simple check valve without remote
7 or other external indication of disk position. It is full-stroke exercised

open with flow during quarterly testing of the RCIC pump. System design

makes it impractical to verify valve closure by leak testing or observing a
differential pressure across the valve. It would be necessary to install an
isolation valve and test taps to permit leak testing this valve to verify its
reverse flow closure. Requiring the licensee to make these system
modifications would be burdensome due to the cost and potential reduction in
system reliability.

The Minutes of the Public Meeting on Generic Letter 89-04 state that the
use of disassembly, to verify closure capability may be found to be acceptable
depending on whether verification by flow or pressure measurements is
practical. The licensee has shown the impracticality of verifying the
reverse flow closure of this valve by leak testing or observation of system
parameters. The licensee's proposed disassembly and inspection program
appears-to be the only practical alternate method available. However, the
NRC staff considers valve disassembly and inspection to be a maintenance
procedure that is not equivalent to exercising produced by fluid flow. This

-procedure has risks which may make its routine use as a substitute for
testing undesirable when.some method of testing is possible. Check valve

disassembly is a valuable maintenance tool that can provide a great deal of
information about a valve's internal ccndition and as such should be
performed under the maintenance program at .a frequency commensurate with the
valve type and service. The licensee should actively pursue the use of
non intrusive diagnostic techniques such as acoustics or radiography to
demonstrate that this valve closes when subjected to reverse flow conditions.

33
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! The Minutes of the Public Meeting on Generic Letter 89 04 also state
that partial stroke exerche testing with flow is expected to be performed
after valve disassembly and inspection is completed but before returning the
valve to service. This post inspection testing provides a degree of
confidence that the disassembled valve has been reassembled properly and that
the disk moves freely.

Based on the determination that it is impractical to verify the reverse
flow closure of this valve by leak testing, the burden on the licensee of
making system modifications to permit leak testing, and considering that the
licensee's proposal to disassemble and inspect this valve should provide a
reasonable indication that it is capable of perfctming its safety function ini

the closed position, relief may be granted from the exercising requirements
I of the Code provided the licensee exercises this valve open after it has been

reassembled. Further, the 1.icensee should investigate the use of
non-intrusive diagnostic techniques to verify the reverse flow closure
capability of this valve. If another method is developed to verify valve
closure, this relief request should be revised or withdrawn.

3.7.1.2 Relief Reauest. The licensee has requested relief from
exercising valve CHK 2(3)-13-040, RCIC suppression pool suction check, it,
accordance with the requirements of Section XI, Paragraph IWV-3521, and

proposed to part-stroke exercise it quarterly and to disassemble, inspect,
and manually exercise the valve disk during refueling outages.

'

3.7.1.2.1 Licensee's Basis for Reouestino Relief--Full-stroke
j exercising of this valve in the forward direction by normal system flow paths
{ would require injecting poor quality suppression pool water into either the
i reactor vessel or the condensate storage tank. Technical Specification 3.6.B

requires reactor coolant system conductivity and chloride levels to be within
specified levels. Injection of poor quality water from the suppression pool
into the condensate storage tank (reactor coolant makeup water) or reactor
coolant system could result in increased chloride and conductivity levels

f exceeding Tech. Spec. specified limits. This valve is partial exercised by
'

returning flow to the suppression pool via the test return loop, however, due
to the smaller line size of the test return loop, the flow rates that would
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be obtained would result in only a partial opening of the valve. Because no
means are available to verify a full-stroke in the open direction for this
valve,: valve disassembly will be required. Disassembly of the valve, if
attempted at cold shutdown, could result in a delayed plant start-up.

Alternate Testina: Valve will be part-stroked in the forward direction
quarterly. Full-stroke exercise will be verified at refueling by valve
disassembly.

3.7.1.2.2 Evaluation--Due to system design, it is impractical to
full stroke exercise this_ valve during power operation. The only full flow
paths through this valve take a suction from the suppression pool and
discharge into either the reactor vessel or the condensate storage tank. The

introduction of relatively low quality suppression pool water directly into
the reactor vessel or into the condensate storage tank and, from there, into
the reactor _ vessel, could force a unit shutdown due to the inability to
maintain reactor coolant chemistry specifications. Also, following this
test, considerable effort would be required to re establish water quality
conditions in the RCS and condensate storage system. Extensive system

modifications, such as installing a full flow test loop, would be necessary
to full-stroke -exercise this valve quarterly. It would be burdensome for the
licensee _to make such modifications because of the cost involved and possible
reduced- system reliability due to failures that could divert injection flow
away from the reactor vessel.

It is impractical to full-stroke exercise this valve during cold
shutdowns because steam is not available to power the turbine driven RCIC
pump. Performing this testing going into or coming out of cold shutdown is
not practical because it would degrade the quality of RCS and condensate
system water. This would necessitate flushing and cleanup to restore water
chemistry specifications prior to restart, which would be burdensome since it
could delay plant start-up from cold shutdown.

The licensee will part-stroke exercise this valve quarterly during power
operation. The flow path used for this part-stroke exercise is from the
suppression pool through the pump minimum flow line back into the suppression

,
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pool. This flow path involves smaller diameter piping which will not permit
passage of maximum required accident condition flow rate. The licensee's
proposal to part-stroke' exercise this valve quarterly and to partially
disassemble, inspect, and manually exercise the valve disk during refueling
outages should give reasonable assurance of valve operational readiness
provided the licensee performs a partial flow test of the valve after each
disassembly and inspection procedure.

Based on the impracticality of full-stroke exercising this valve
quarterly or during cold shutdowns, the burden on the licensee if the Code
requirements were imposed, and considering the licensee's proposed alternate
testing, relief may be granted from the Section XI requirements provided the
licensea performs a partial flow test of this valve prior to returning it to
service following the disassembly and inspection procedure. However, the NRC

staff considers valve disassembly and inspection to be a maintenance
procedure that is not equivalent to exercising produced by fluid flow. This
procedure has risks which may make its routine use as a substitute for
testing undesirable when some method of testing is possible. The licensee
should actively pursue the use of non intrusive diagnostic techniques to
demonstrate that these valves swing fully open during partial flow testing.

3.7.1.3 Relief Reauest. The licensee has requested relief from
exercising valve A0 2(3)-13-022, the RCIC injection testable check, in
accordance with the requirements of Section XI, Paragraph IWV-3521, and
proposed to part-stroke exercise this valve during cold shutdowns and to
full-stroke exercise it during refueling outages.

3.7.1.3.1 Licensee's Basis for Reauestino Relief--Testable check
valve A0 2(3)-13-022 cannot be exercised during operation without first
equalizing pressure across the valve, i.e., high differential pressure exists
between the feedwater system and RCIC. The equalizing valves for
A0-2(3)-13-02? are manually operated and are located in the steam tunnel.
During operat un the steam tunnel is a high temperature and high radiation
area thereby limiting access to emergencies only. Full-stroke exercising
us ag the RCIC pump cannot be accomplished because that would require

injection of relatively cold water from the condensate storage tank into the

i
1
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feedwater system. Introduction of relatively cold water into the feedwater
j system will cause a thermal cycle (shock) which could result in the premature

failure of system components (piping). Additionally, full-stroke exercising
is not possible utilizing the air operator currently mounted on the valve
because the operator moves the disk approximately 30% of its full travel.
Full-st'roking therefore, can be accomplished only by valve disassembly.
Valve disassembly, if attempted at cold shutdown, could result in a delayed
pir.nt start-up.

Alternate Testino: Partial stroking, in the forward direction, will be
performed during cold shutdown by utilizing the air operator. Full-stroke
exercising in the forward direction will be accomplished at refueling by
valve disassembly.

3.7.1.3.2 Evaluation--This testable check valve cannot be
exercised during power operation utilizing the test operator because the
operator is not capable of moving the valve disk when high differential
pressures are present and the pressure cannot be equalized because the

equalizing valves are located in the steam tunnel and are inaccessible during
power operation. 'Also, the test operator on this check valve is only capable
of mechanically stroking the valve disk to approximately 30% of full travel.
The only non-intrusive method available to full-stroke exercise this valve is
to pass the maximum required accident flow rate through it. The only
available flow path through this valve is into the feedwater header and then
into the reactor v9ssel. It is impractical to pump the relatively cold
condensate storage tank water into the feedwater header and reactor vessel

during power operations ber u se it would thermal shock the piping and could
result in its premature failure. This flow test cannot be performed during
cold shutdowns when the tempera ure difference would be at acceptable levels,
because reactor steam would net be available to power the turbine driven
pump. Extensive system modifications, such as installing a full flow test
loop, would be necessary to full stroke exercise this valve quarterly. It

would be burdensome for the licensee to make such modifications because of
the cost involved and possible reduced system reliability due to failures
that could divert injection flow away from the reactor vessel.

I
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Valve; disassembly, inspection, and manual exercise of the disk each,

refueling outage:should provide a reasonable indication of valve condition- !
'

and ' operational-. readiness.- However, the NRC staff considers valve
: disassembly'and' inspection to be a maintenance procedure that is not
equivalent to exercising produced by fluid flow. This procedure has risks>

<which may make~its routine use as a' substitute.for testing undesirable when
>

some method of testing is possible. Check valve disassembly is a-valuable
maintenance tool that can provide a great- deal of.information about a valve's
internal condition and as such should be performed under the maintenance

program at a frequency comensurate with the valve type and' service. The. 1

licensee shou'Id actively pursue the use of non-intrusive ' diagnostic--

: techniques, such as-acoustics, ultrasonics,:and-radiography, to demonstrate

J Lthat' this valve opens sufficiently to pass maximum required accident

| . condition flow during a: partial flow test at a refueling outage frequency. i
'

j

-The Minutes of.the Public Meeting on -Generic Letter 89 04 also state q

K that partial stroke exercise testing with flow is expected to be performed
b after valve disassembly:and inspectioniis completed but before returning the

_

valve to service. * This post-inspection testing provides a degree of 4-

confidence that :the disassembled valve-h'asLbeen reassembled properly-and that'

the. disk moves freely.
,

1
!

Based on'the determination that it'is impractical to full-stroke !

L exercise this Lyalve with flow,;the-burden on the-licensee of making syster '!
"

modifications to permit full-stroke exercising,. and considering_-that the L
-licensee's proposal to disassemble and inspect this valve should provide

i r_easonable. indication that-it -is capable of performing its safety function,
i relief may.be granted from the exercising _ requirements of;the Code provided

:the licensee part-stroke _ exercises this valve open with flow after it has
:'been reassembled. Further, the licensee should investigate the use of
non-intrusive. diagnostic techniques to verify the full-stroke capability of

_

L this valve. If.another method.is developed to verify the full-stroke
i

I

' i

capability of this valve, this relief request should be revised or withdrawn. l

l

I

|

h
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3.7.1.4 Relief Reauest. The licensee has requested relief from
exercising valves VRV-2(3)-13-139A, -1398, -139C, and -1390, RCIC turbine
exhaust line vacuum breaker checks, in accordance with the requirements of

] Section XI, Paragraph IWV-3521, and proposed to verify an operable flow path
quarterly.

3.7.1.4.1 Licensee's Basis for Reauestino Relief--These check
valves function as vacuum relief valves, are installed in series-parallel,
and were not provided with air operators to facilitate testing (exercising).
The piping configuration in the reactor core isolation cooling system does
not allow for individual testing of these valves. Since a series-parallel
arrangement was used, there are multiple combinations of flowpaths any one of
which would provide vacuum relief. No single valve failure would prevent the
system from providing vacuum relief. Because single valve failure will not
prevent.the system from functioning as designed, and system configuration
does not allow for individual valve testing, testing as a unit will verify
the system can provide vacuum relief as designed.

Alternate Testino:- These vacuum relief valves will be tested quarterly, in
the forward direction, as a unit.

3.7.1.4.2 Evaluation--Due to the system design, these simple check
valves cannot be individually verified to exercise open or closed because
they are not equipped with test operators, test connections, or position
indication. However, due to the valve arrangement, cross-connected
series parallel, no single valve failure can prevent flow in the forward
direction or allow flow in the reverse direction. Because of this design
feature, the licensee's proposal to verify valve operational readiness as a
unit, i.e., an operable fontard flow path through the four valve group,
should provide reasonable assurance of the groups ability to perform its
safety function in the open position. A system modification would be

required to permit individual valve testing. It would be burdensome for the
licensee to make such modifications because of the cost involved and possible
reduced system reliability.
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These valves also perform a function in the closed position to prevent
steam from being introduced directly into the torus airspace. Due to the
series parallel arrangement and the lack of test connections, these valves
cannot be individually verified in the closed position. However, the reverse
flow closure of the group can be verified by monitoring a high temperature
alarm installed upstream of the valve assembly that would indicate steam
leakage past these valves during turbine operation. This closure
verification can be performed during the quarterly pump test.

Group testing gives no inc :ation of individual valve condition. A
failed valve could remain undetected for extended periods and may not be
discover- until a second failure occurs. Since two failures must occur
prior to .atection by group testing, repairing only one valve is not
acceptable. When the group fails to permit maximum required forward flow or
allows passage of excessive reverse flow, all valves in the group are suspect
and should be declared inoperable until they are repaired, replaced, or
individually verified capable of performing their safety functions.

Based on the impracticality of indiv 1ually verifying operational
readiness of these' vacuum breaker check valves, the burden on the licensee if
these Code requirements were imposed, and considering that testing these
valves as a unit should provide reasonable assurance of the units ability to
perform its safety function to permit forward flow and block reverse flow,
relief may be granted from the exercising requirements of Section XI provided
that the licensee verifies valve reverse flow closure during quarterly pump
testing. Also, if either the forward flow or reverse flow closure capability
of this group becomes questionable, all valves in the group must be declared
inoperable and be repaired, replaced, or individually verified operable.

3.8 Core Soray System

3.8.1 Cateoorv A/C Valves

3.8.1.1 Relief Reauest. The licensee has requested relief from
exercising valves A0 2(3)-14-013A and -013B, core spray injection testable
checks, in accordance with the requirements of Section XI, Paragraph

40
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!Wa3521,1and proposed .to part stroke exercise them during cold shutdowns and
to disassemble, inspect, and manually exercise the valve disks during4

_

~

: refueling outages..

~

3.8.1.1.1 -Licensee's Basis for Reauestina Relief- Testable check
ivalves AO 2(3)-14-013A,B are closed during operation.and function as both ,

'

primary containment isolation valves and reactor coolant system pressure
isolationavalves.. During operation, these valves. protect th'e core spray'-

system from reactor coolant system pressure. The valves are located inside
.

? primary containment 'which is not accessible during operation since it is
;,inerted.with nitrogen and is a high radiation area. Because these-valves are j

required to be operable for primary containment isolation per Technical
Specifications and are inaccessible during op'eration, failure in the open ' '

position during testing would require a plant shutdown to repair the valves.
' + Additionally, full-' stroke exercising is not possible at cold shutdown

-utilizing the air operator currently mounted-on the valve because the ,

operator. moves the disc approximately 30% of its fullL travel. Full-stroking
can be accomplished only by valve disassembly. Valve disassembly, if

| attempted at cold , shutdown, could result in a. delayed plant . start-up.'

Alternate Testina:- Partial-stroking, in the forward and reverse direction,
willibe/ performed during cold shutdown by utilizing the air operator.
Full-stroke exercising in the forward direction will be accomplished at
refueling- byfvalve disassembly. Reverse flow closure.will be verified at
refuelingLby Appendix-J and Section XI leak rate testing.-

,

-
,

|
? 3.8.1.1.2 Evaluation--These testable check valves cannot be

exercised during power operation utilizing the test operators because'the
'

operators are not capable ~ of moving the valve disks when high differential
"

pressureslate present and the pressures cannot be equalized because the
L equalizing valves'are inaccessible during power operation. Also, the test

,

operators are only capable' of mechanically stroking the valve disks to
approximately 30% of full travel. Full-stroke exercising these valves open
with flow would require establishing maximum required accident flow rate
through them or. verifying that they open sufficiently to allow its passage.
The only available flow path through these valves is into the reactor

41
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vessel. This flow path cannot be utilized during power operation because the
i

core spray pumps do not develop sufficient discharge pressure to overcome RCS
Also, it is impractical to pump relatively cold suppression poolpressure.

or condensate storage tank water into the reactor vessel during power
operations because it could thermal shock the nozzles and could result in
their premature failure.

Extensive system modifications, such as installing
a full flow test loop, would be necessary to full-stroke exercise these
valves quarterly.

It would be burdensome for the licensee to make such
modifications because of the cost involved and possible reduced system
reliability due to failures that could divert injection flow away from the
reactor vessel.

The proposal to disassemble, inspect, and manually exercise the valves
each refueling outage in accordance with the provisions of Generic
Letter 89 04, Attachment 1, Position 2, should verify valve condition and
operational readiness.

However, the NRC staff considers valve disassembly
and inspection to be a maintenance procedure that is not equivalent to
exercising produced by fluid flow. This procedure has risks which may make
its rout i use as, a substituta for testing undesirable when some method of
testing possible. The licensee should actively pursue the use of
non-intrusive diagnostic techniques, such as acoustics, ultrasonics, and
radiography, to useanstrate that these valves open sufficiently to pass
m1ximum required accident condition flow during a partial flow test at a
refueling outage frequency.

The Minutes of the Public Meeting on Generic Letter 89-04 also state
that partial-stroke exercise testing with flow is expected to be performed
after valve disassembly and inspection is completed but before returning the
valve to service. This post inspection testing provides a degree of
confidence that the disassembled valve has been reassembled properly and that
the disk moves freely.

Based on the determination that it is impractical to full-stroke
exercise these valves with flow, the burden on the licensee of making system
modifications to permit full-stroke exercising, and considering that the
licensee's proposal to disassemble and inspect these valves should provide a

|
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reasonable indication that they are capable of performing their safety
function, relief may be granted from the exercising requirements of the Code
provided the licensee part-stroke exercises these valves open with flow after
they have been reassembled. Further, the licensee should investigate the use
of non-intrusive diagnostic techniques to verify the full-stroke capability
of these valves. If another method is developed to verify the full-stroke
capability of these valves, this relief request should be revised or
withdrawn.

3.8.2 Cateoory C Valves

3.8.2.1 Relier Reouest. The licensee has requested relief from
full-stroke exercising valves CHX-2(3)-14 066A, -0668, -066C, and -0660, core
spray pump minimum flow line checks, in accordance with the requirements of
Section XI, Paragraph IWV-3521, and proposed to exercise them open quarterly
and to verify closure by valve disassembly and inspection durir.g refueling
outages.

3.8.2.1.,1 Licensee's Basis for Reouestino Relief--Because of the
system configuration, these valves cannot be verified closed using visual
verification, system parameters, or by leak testing methods. Valve
disassembly will be required to verify reverse direction closure.
Disassembly of the valves, if attempted at cold shutdown, could result in a
delayed plant start-up.

Alternate Testino: Reverse flow closure will be verified at refueling by
valve disassembly.

3.8.2.1.2 Evaluation--These are simple check valves without remote
or other external indication of disk position. They are full-stroke
exercised open with flow during quarterly testing of the core spray pumps.
These valves perform a safety function in the closed position to prevent
diversion of flow through an idle train. Valves CHK-2(3)-14 066A, -066B,

-066C, and -066D can be exercised closed when the associated core spray loop
pump is idle and the pump in the parallel path is operating, however, the
system design makes it impractical to verify closure by leak testing or
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observing:a. differential pressure across the valve. It would be necessary to
install isolation valves and test taps to permit leak testing these valves to
verify their reverse flow closure. Requiring the licensee to make these
system modifications would be burdensome due to the cost and reduced system
reliability that would_ result from failure or mispositioning of the

- additional components.

The Minutes of the Public Meeting on Generic Letter 89-04 state that the
use of disassembly to verify closure capability may be found to be acceptable
depending on whether verification by flow or pressure measurements is
practical. The licensee has shown the impracticality of verifying the
reverse flow closure of these valves by leak testing or observation of system
parameters,. The licensee's proposed disassembly and inspection program
appears to be the only practical alternate exercising method available.
However, the NRC staff considers valve disassembly'and inspection to be a
maintenance procedure that is not equivalent to exercising produced by fluid

.

flow. This procedure has risks which may make its routine use as a

L substitute for testing undesirable when some method of testing is possible.
Check valve disassrembly is a valuable maintenance tool that can provide a
great deal of information about a valve's internal condition and as such
should be performed under the maintenance program at a frequency comensurate
with the valve type and service. The licensee should actively pursue the use

-

of non-intrusive diagnostic techniques such as acoustics or radiography to
demonstrate that these valves close when subjected to reverse flow

| -conditions.

The Minutes of the Public Meeting on Generic Letter 89-04 also state

| that partial-stroke exercise testing with flow is expected to be performed

L after valve disassembly and. inspection is completed but before returning the
valve to service. This post inspection testing provides a degree of

,

confidence that the disassembled valve has.been reassembled properly and that

| the disk moves freely.

|- Based on the determination that it is impractical to verify the reverse
flow closure of these valves by leak testing, the burden on the licensee of
making system modifications to permit leak testing, and considering that the

i
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licensee's proposal to disassemble and inspect these valves should provide a
reasonable indication that they are capable of performing their safety
function in the closed position, relief may be granted'from the exercising
reautrements of the Code provided the licensee exercises the valves open with
flow after they have been reassembled. Further, the licensee should
investigate the use of non-intrusive diagnostic techniques to verify the
reverse flow closure capability of these valves. If another method is
developed to verify the reverse flow closure capability of 'these valves, this
relief request should be revised or withdrawn.

3.8.2.2 Relief Reauest. The licensee has requested relief from
full-stroke exercising the core spray stay-fill check valves in accordance '

with the requirements of Section XI, Paragraph IWV 3521, and proposed to
verify closure by disassembly during reiueling outages. The valves are:

}
CHK-2-14-21541 CHK-3-14-31541
CHK-2-14-21577A CHK-3-14-31577A
CHK-2-14-215778 CHK 3-14-315778

CHK-2-14-29036A CHK-3-14-39036A
CHK-2 14-29036B ChK-3-14-39036B
CHK-2-14-29051A CHK-3-14-39051A

CHK-2-14-290518 CHK-3-14-39051B
CHK-2(3)-14-023A CHK-2(3)-14-0238
CHK-2(3)-14 023C CHK 2(3)-14-0230

3.8.2.2.1
Licensee's Basis for Reauestino Relief--Because of the

system configuration, these valves cannot be verified closed using visual
verification, system parameters, or by leak testing methods. Valve
disassembly will be required to verify reverse direction closure.
Disassembly of the valves, if attempted at cold shutdown, could result in a
delayed plant start-up.

Alternate Testina: Reverse flow closure will be verified at refueling by
valve disassembly.

3.8.2.2.2 Evaluation -These valves are simple check valves without
remote or other external indication of disk position. They perform a safety
function in the closed position to prevent diversion of core spray flow away
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from the reactor vessel. They can be exercised closed during quarterly core
spray pump testing, however, the system design makes it impractical to verify

,

chsurs by leak testing or observing a differential pressure across each
valve. These valve pairs are in a series arrangement with no test
connections between the valves to permit individual leak testing. It would
be necessary to install test taps to permit individual valve leak testing to
verify their reverse flow closure. Requiring the licensee to make these
system modifications would be burdensome due to the cost.

The Minutes of the Pu'olic Meeting on Generic letter 89-04 state that the
use of disasseebly to verify closure capability may be found to be acceptable
depending on whether verification by flow or pressure measurements is
practical. The licensee has shown the impracticality of verifying the

i reverse flow closure of these individual valves by leak testing, therefore,
H disassembly and inspection during refueling outages may be acceptable since

it provides an indication of valve condition. However, the NRC staff
cor:siders valve disassembly and inspection to be a maintenance procedure that
is not equivalent to exercising produced by fluid flow. This procedure has
risks which may make its routine use as a substitute for testing undesirable
when some mathod d' testing is possible. For these stay-fill series check
valve pairs, as in alternative to verifying each valve's closure capability,
the NRC has found acceptable verifying by positive means (such as leak
testing) that at least one of the series valves is closed once every three
months or at a reduced frequency if quarterly testirig is impractical. If

there is an indication that the closure capability of.the pair of valves is
questionable, then both valves must be declared inoperable and repaired or
replaced before being returned to service. If this test method is utilized,

both series check valves must be included in the IST program.

The Minutes of the Public Neeting on Generic Letter 39-04 also state
that partial-stroke exercise testing with flow is expecttd to be performed
after valve disassembly and inspection is completed but before returning the
valve to service. This post inspection testing provides a degree of
con?idence that the disassembled valve has been reassembled properly and that

the disk moves freely.
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Based on the determination that it is impractical to individually verify
the reverse flow closure of these valves by leak testing, the burden on the

'

licensee cf making system modifications to permit individual leak testing,
1nd considering that the licensee's proposed alternative provides indication
of valve condition and should give reasonable assurance of the valve's

capability to perform its safety function in the closed position, relief may
be granted from the exercising requirements of tha Code provided the licensee
part-stroke exercises these valves with flow prior to returning them to
service after reassembly.

3.9 Hiah Pressure Coolant Iniection System

3.9.1 Cateoory C Valves

3.9.1.1 Selief Reouest. The licensee has requested relief from
full-stroke exercising valve CHK-2(3)-23-062, HPCI pump minimum flow line I
check, in accordance with the requirements of Sect?on XI, Paragraph IW-3521,
and proposed to verify closure by disassembly and inapection during refueling
outages. (.

3.9.1.1.1 Licensee's Basis for Reouestina Relief--Becau'se of the
system configuration, this valve cannot be verified closed using visual
verification, system parameters, or by leak testing methods. Valve

disassembly will be required to verify reverse direction closure.
Disassembly of the valve, if attempted at cold shutdown, could result in a
delayed plant start-up.

Alternate Testina: Reverse flow closure will be verified at refueling by
valve disassembly.

3.9.1.1.2 Evaluation -This is a simple check valve without remote
or other external indication of disk position. It is fdl stroke exercised
open with flow during quarterly testing of the HPCI pump. System design

makes it impractical to verify valve closure ly leak testing or observing a
differential pressure across the valve. it would be necessary to install an
isolation valve and test taps to permit leak testing this valve to verify its

i
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reverse flow closure. P30uiring the licensee to make these system
modifications would hs burdensome due to the cost and poten''al reduction ir,

'system reliability.

The Minutes of the Public Meeting on Generic Letter 89 04 s. w that the
use d disassembly to veriff closure capability may be found to be acceptable
depending on whether verification by flow or pressure measurements is
practical. The licensee has shown the impracticality of verifying the
reverse flow closure of this valve by leak testing or observation of system
pr . meters. The licensee's proposed disassembly and inspection program
.ppears to ba the only practical alternate exercising method available.
However, the NRC staff considers valve disassembly and inspection to be a
maintenance procedure that is not equivalent to exercising produced by fluid
fl ow. ihis procedure has risks which may make its routine use as a
substitute for testing undesirable when some method of testing is possible.
Check valve disassembly is a valuable maintenance tool that can provide a
great deal of informt.cion 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 should actively pursue the use
of non-intrusive diagnostic techniques such as acoustics or radiography to
demonstrate that this valve closes when subjected to rever*e flow conditions.

The Minutes of the Public Meeting on Generic Letter 89 04 also state
that partial stroke exercise testing with flow is expected to be performed
after valve disassembly and inspection is completed but before returning the
valve to service. This post inspection testing provides a degree of
confidence that the disassembled valve has been reassembled properly and that
the disk moves freely.

Based on the determination that it is impractical to verify the reverse
flow closure of this valve by leak testing, the burden on the licensee of
making system modifications to permit leak testing, and considering that the
licensee's proposal to disassemble and inspect this valve should provide a
reasonable indication that it is capable of performing its safety function in
the closed position, relief may be granted from the exercising requirements
of the Me provided the licensee exercises this valve open with flow after
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it has been reassembled. Further, the licensee should investigate the use of
non-intrusive diagnostic techniques to verify the reverse flow closure
capability of this valve. If another method is developed to verify valve
closure, this relief request should be revised or withdrawn.

3.9.1.2 Relief Reauest. The licensee has requestsd relief from
exercising vad CHK-2(3)-23-061, HPCI suppression pool suction check, in
accordance w she requirements of Section XI, Paragraph IW 3521, and
proposed to a roke exercise it quarterly and to disassemble, inspect,
and manually exercise the valve disk during refueling outages.

3.9.1.2.1 Licensee's Basis for Reauestino Reliof--Full stroke
exercising of this valve in the forward direction by normal system flow paths
would require injecting poor quality suppression pool water into either the
reactor vessel or the condensate storage tank. Technical Specification 3.6.B
requires reactor coolant system conductivity and chloride levels to be within
specified levels. Injection of poor quality water from the suppression pool

'

into the condensate storage tank (reactor coolant makeup water) or reactor
coolant system could result in increased chloride and conductivity levels
exceeding Toch. $pec.'specified limits. This valve is partial exercised by
returning flow to the suppression pool via the test return loop, however, due
to the smaller line size of the test return loop, the flow rates that would
be obtained would result in only a partial opening of the valve. Because no
means are wailable to verify a full stroke in.the open direction for this
valve, valve riisassembly will-be required. Disassembly of the valve, if
attempted at cold shutdown, could result in a delayed plant start-up.

Alternate Testino: Valve will be part stroked in the forward direction
quarterly. Full-stroke exercise will be verified at refueling by valve
disassembly.

3.9.1.2.2 Evaluation--Due to system design, it is impractical to,

full-stroke exercise this valve during power operation, The only full flow
paths through this valve take a suction from the suppression pool and
discharge into either the rea tor vessel or the condensate storage tank. The

introduction of relatively low quality suppression pool water directly into
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the reactor vessel or into the condensate storage tank and, from there, into |

the reactor vessel, could force a unit shutdown due to the inability to
maintain reactor coolant chemistry specifications. Also, following this
test, considerable effort would be required to re establish water quality
conditions in the RCS and condensate storage system. Extensive system

modifications, such as installing a full flow test loop, would be necessary
to full-stroke exercise this valve quarterly. It would be burdensome for the I

licensee to make such modifications because of the cost involved and possible
reduced system reliability due to failures that could divert injection flow I
away from-the reactor vessel. |

|
It is impractical to full-stroke exercise this valve during cold

|
sr .cdown because steam is not available to power the turbine driven HPCI |
pump. Performing this testing going into or coming out of cold shutdown is I

not practical because it would degrade the quality of RCS and condensate
system water. This would necessitate flushing and cleanup to restore water
chemistry specifications prior to restart, which would be burdensome since it
could delay plant start up from cold shutdown.

The licensee will part stroke exercise this velve cuarterly during power
operation. The flow path used for this part stroke exercise is from the
suppression pool through the pump test return loop back into the suppression
pool. This flow path involves smaller diameter piping which will not permit
passage of maximum required accident condition flow rate. The licensee's
proposal- to part stroke exercise this valve quarterly and to partially
disassemble, inspect, and manually exercise the valve disk during refueling
outages should give reasonable assurance of valve operational readiness
provided the licensee performs a partial flow test of the valve after each
disassembly and inspection procedure.

Based on the impracticality of 'ill-stroke exercising this valve
quarterly or during cold shutdowns, the burden on the licensee if the Code
requirements were imposed, and considering t 9 licensee's proposed alternate
testing, relief may ee granted from the Section XI requirements provided the ;

licensee performs a partial flow test of this valve prior to returning it to |

service following the disassembly and inspection procedure. However, the NRC
|
|

|
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staff considers valve disassembly and inspection to be a maintenance> -

'

procedure that is not equivalent to exercising produced by fluid flow. This
procedure has risks which may make its routine use as a. substitute for

I testing undesirable when some method of testing is possible. The licensee
should actively pursue the use of non-intrusive diagnostic *echniques to
demonstrate that these valves swing fully open during partial ' low testing.

3.9.1.3 Relief Recuest. The licensee has requested relief from
exercising valve A0-2(3)-23-018 HPCI injection testable check, in accordance
with the requirements of Section XI, Paragraph IWV-3521, and proposed to
part-stroke exercise this valve during cold shutdowns and to disassemble,
inspect, and manually exarcise the valve disk during refueling outages.

3.,9,1.3.1 Licensee's Basis for Remestino Relief--Testable check
valve A0 2(3)-23-018 cannot be exercised during operation without first
equalizing pressure across the valve, i.e., high differential pressure exists
between the feedwater system and HPCI. The equalizing valves for
A02(3)-23018 are manually operated and are located in the steam tunnel.
During operation the steam tunnel is a high temperature and high radiation
area thereby limiting access to emergencies only. Full-stroke exercising
using the HPCI pump cannot be accomplished because that would require
injection of relatively cold water from the condensate storage tank into the
feedwater system. Introduction of relatively cold water into the feedwater
system will cause a thermal cycle (shock) which could result in the premature
failure of system components (piping). Additionally, full-stroke exercising
is not possible utilizing the air operator currently mounted on the valve
because the operator moves the disk approximately 30% of its full travel.
Full stroking therefore, can be accomplished only by valve disassembly.
Valve disassembly, if attempted at cold shutdown, could result in a celayed
plant start-up.

Alternate Testina: Partial-stroking, in the forward direction, will be
performed during cold shutdown by utilizing the air operator. Full-stroke
exercising in the forward direction will be accomplished at refueling by
valve disassembly.

l
'
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3.9.1.3.2 Evaluation--This testable check valve cannot be
exercised during power operation utilizing the test operator because the
operator is not capable of moving the valve disk when high differential
pressures are present and the pressure cannot be equalized because the

equalizing valves are located in the steam tunnel and are inaccessible during I

power operation. Also, the test operator on this check valve is only capable
of mechanically stroking the valve disk to approximately 30% of 'ull travel.
The only non-intrusive method available to full-stroke exercise this valve is I

,

to pass the maximum required accident flow rate through it. The only
available flow path through this valve is into the feedwater header and then |

into the reactor vessel. It is impractical to pump the relatively cold
condensate storage tank water into the feedwater header and reactor vessel |
during power operations because it would thermal shock the piping and could
result in its premature failure. This flow test cannot be performed during
cold shutdowns when the temperature difference would be at acceptable levels,
because reactor steam would not be available to power the turbine driven
pump. Extensive system modifications, such as installing a full flow test
1000, would be necessary to full-stroke exercise this valve quarterly. It

would be ' urdensome for the licensee to make such modifications because ofr

the cost involved and possible reduced system reliability due to failures

| that could divert injection flow away from the reactor vessel.

Valve disassembly, inspection, and manual exercise of the disk each
refueling outage should provide an indication of valve condition and
oparational readiness. However, the NRC staff considers valve disassembly

1

|
and inspection to be e maintenance procedure that is not equivalent to
exercising produced by fluid flow. This procedure has risks which may make

its routine use as a substitute for testing undesirable when some method of
testing is possible. The licensee should actively pursue the use of
non-intrusive diagnostic techniques, such as acoustics, ultrasonics, and

! radiography, to demonstrate that this valve opens sufficiently to pass
maximum required accident condition flow during a partial flow test at a
refueling outage frequency.

The Minutes of the Public Meeting on Genvic Letter 89 04 also state
that partial-stroke exercise testing with flow s expected to be performed
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after valve disassembly and inspection is completed but before returning the,

valve to service. This post inspection testing provides a degree of
confidence that the disassembled valve has been reassembled properly and that
the disk moves freely.

|

: Based on the determination that it is impractical to full-stroke
exercise this valve with flow, the burden on the licensee of making system
modifications to permit full-stroke exercising, and considering that the

L licensee's proposal to disassemble and inspect this valve should provide
reasonable indication that it is capable of performing its safety function,

i relief may be granted from the exercising requirements of the Code provided
the licensee part stroke exercises this valve open with flow after it has |

been reassembled. Further, the licensee should investigate the usa of |
non intrusive diagnostic techniques to verify the full stroke capability of
this valve. If another method is developed to verify the full stroke
capability of this valve, this relief request should be revised or withdrawn. I

1

3.9.1.4 Relief Recuest. The licensee has requested relief from
exercising valves,VRV-2(3)-23 140A, -140B, -1400, and -1400, HPCI turbine

!
exhaust line vacuum breaker checks, in accordance with the requirements of |
Section XI, Paragraph IWV-3521, and proposed to verify an operable. flow path
quarterly.

3.9.1.4.1 Licensee's Basis for Reauestina Relief--These check
valves function as vacuum relief valves, are installed in series-parallel,
and were not provided with air operators to facilitate testing (exercising).'

The piping configuration in the high pressure coolant injection system does
not allow for individual testing of these valves. Since a series-parallel.

arrangement was used, there are multiple combinations of flowpaths any one of
which would provide vacuum relief. No single valve failure would prevent the
system from providing vacuum relief. Because single valve failure will not

. prevent the system from functioning as designed, and system configuration

L does not allow for individual valve testing, tetting as a unit will verify
the system can provide-vacuum relief as designed.

1
1
.

. -
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Alternate Testino: These vacuum relief valves will be tested quarterly, in
the forward direction, as a unit.

3.9.1.4.2 Evaluation--Due to the system design, these simple check
valves cannot be individually verified to exercise open or closed because
they are not equipped with test operators, test connections, or position
indication. However, due to the valve arrangement, cross-connected

series parallel, no single valve failure can prevent flow in the forward
direction or allow flow in the reverse direction. Because of this design
feature, the licensee's proposal to verify valve operational readiness as a
unit, i.e., an operable forward flow path through the four valve group, |

should provide reasonable assurance of the groups ability to perform its
safety function in the open position. A system modification would be

| required to permit individual valve testing. It would be Mrdensome for the
'

. licensee to make :uch modifications because of the cost involved and possible
|

reduced system reliability. '

|

These valves also perform a function in the closed position to prevent|

L steam from being introduced directly into the ~orus airspace. Due to thi j.

series parallel arrangement and the lack of test connections, these valves
{

cannot be individually verified in the closed position. However, the reverse :

flow closure of the group can be verified by monitoring a high temperature
alarm installed upstream of the valve assembly that would indicate steam

1leakage past these valves during turbine operation. This closure
verification can be performed during the quarterly pump test.

Group testing gives no indication of individual valve condition. A 1

failed valve could remain undetected for extended periods and may not be
discovered until a second failure occurs. Since two failures must occur
prior to detection by group testing, repairing only one valve is not
acceptable. When the. group fails to permit maximum required forward flow or
allows passage of excessive reverse flow, all valve; in the group are suspect
and should be declared inoperable until they ara repaired, replaced, or
individually verified capable of performing their safety functions.

|
.

I
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Based on the impracticality of !ndividually verifying operational
readiness of these vacuum breaker check valves, the burden on the licensee if
these Code requirements were imposed, and considering that testing these
valves as a unit should provide reasonable assurance of the units ability to
perform its safety function to permit forward flow and block reverse flow,
relief may be granted from the exercising requirements of Section XI provided
that the licensee verifies valve reverse flow closure during quarterly pump
testing. Also, if either the forward flow or reverse flow closure capability
of this group becomes questionable, all valves in the group must be declared
inoperable and be repaired, replaced, or ino4vidually verified operable.

3,10 Diesel Generator Air Start System

3.10.1 Cateoorv 8 Valves

3.10.1.1 Relief Reauest. The licensee has request *d relisi irom
measuring the stroke time of valves A0 0 50-7231A, -72318, -72310. -72310,
-7232A, -72328, 7232C, 72320, SV 0-50 7235A, -72358, 72350, and -72350,
emergency diesel generator air start, in accordance with the requirements of
Section XI, Paragraph IWY-3413(a), and proposed to measure diesel generator
start time to monitor valve degradation.

3.10.1.1.1 Licensee's Basis for Reauestino Ralltf--These valves
are non ASME and were supplied as part of the diesel generator skid. The

valves were not provided with any position indication, therefore, stroke
timing by local or remote position indication is not possible. Significant
degradation or failure of these valves to operate would, however, be
indicated by an increased starting time on the emergency diesel generator or
its failure to start. Because it is not possible to measure individual valve

;
stroke times, emergency diesel generator starting times will be measured
instead.

Alternate Testino: In lieu of the individual valve stroke time testing
required by IWV-3413, failure of the emergency diesel generator to start

| within 10 seconds will be evaluated to determine if the cause can be
attributed to the associated stcrting air valves. NOTE: Start is defined as
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the diesel accelerating to 2')0 rpm in response to a start signal. Alternate
isolation of air headers will verify individual performance for valves 7231
and 7232.

3.10.1.1.2 f.yaluation--These valves are totally enclosed and have
no externally visible indication of valve position. It is impractical to

measure the stroke times of these valves because there is no way to determine
when a valve receives a signal to open or when it reaches the open position.
These valves are rapid-acting valves which normally stroke almost instantly
and when they do not operate promptly, they most comonly fail to operate at
all, Valve full-stroke times cannot be measured unless significant system
modifications are made to permit this testing. It would be burdensome for
the licensee to make such modifications because of the time and expense

involved and the limited amount of additional information that would tw
provided.

These valves function to admit starting air to the diesel generators,
therefore, valve opening can be indirectly verified by monitoring the diesel
generator start times to insure that the diesel starts within the Technical
Specification limit. Measuring the diesel start times gives an indication of
possible valve degradation since any significant change in valve stroke time
would result in longer diesel generator start times. The licensee's proposed

testing of measuring diesel generator start times while alternately isolating
the starting air headsrs should provide indication of proper valve operation
and allow detection of degradation, thereby giving reasonable assurance of
valve operational readiness.

Based on the determination that it is impractical to comply with the
Code required testing method and considering the adequacy of the licensee's
proposed alternate testing, relief may be granted from the Code requirements
as requested.

;

|
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3.11 Instrument Nitroaen System

3.11.1 Cateaory A/C Valves

3.11.1.1 Relief Reauest. The licensee has requested relief from
exercising valves CHK 2-51 23261 and -3-51-33261, drywel',/ torus vacuum
breakers nitrogen supply checks, in accordance with the requirements of
Section XI, Paragraph IWV-3521, and proposed to verify closure (their safety
position) during leak testing each refueling outage.

3.11.1.1.1 Licensee's Basis for Reauestina Relief--The only method
to verify reverse flow closure of these valves is by leak testing. Since

these valves have a primary function of containment isolation, they are leak
tested during Appendix J. Type C, testing at refueling. In order to leak
test the valves, a manual valve located inside the torus must be closed.
During power operation and cold shutdown, the containment atmosphere is
normally inerted with nitrogen, limiting access to emergencies only. Because

testing cannot be accomplished at power and leak testing at cold shutdown
could delay plant . start-up, these valves will be leak tested during
refueling.

Alternate Testina: Reverse flow closure will be verified during Appendix J,
Type C, testing during refueling.

3.11.1.1.2 Evaluation These valves are simple check valves that
are not equipped with pcsition indication. The only practical non-intrusive
method of verifying the reverse flow closure of these valves is to leak test
them. It is impractical to leak test these valves qu;Werly during power
operations because, although the valves are located outside containment, some

|
of the isolation valves and test connections necessary for leak testing are

| inaccessible since they are located inside containment. The containment

| atmosphere is always inerted with nitrogen gas during power operation and
access is limited to emergencies due to the personnel safety hazards

I involved. Containment is not routinely de-inerted during plant cold )
shutdowns. It would be burdensome to require the licensee to perform this
testing during cold shutdowns due to the costs involved and the possibility

l

|
,
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of delaying restart because of the time involved with purging the inert
atmosphere and then reestablishing it.

These valves are subjected to an Appendix J Type C, leak rate test
during refueling outages which should adequately demonstrate their ability to
perform their safety function in the closed position.

Based on the impracticality of full stroke exercising these valves
quarterly and during cold shutdowns, the burden on the licensee if these Code
requirements were imposed, and considering that the proposed alternate
testing should provide an adequate demonstration of valve operational
readiness, relief may be granted from the exercising requi m ents of
Section XI as requested.

3.11.2 Cateoorv C Valves

3.11.2.1 Relief Recuest. The licensee has requested relief from
exercising valves CHK-2(3) 51-257A, -2578, -257C, -257G, and -257K, main
steam safety / relief and automatic depressurization system accumulator
nitrogen supply checks, in accordance with Section XI, Paragraph IW-3521,
and proposed to full-stroke exercise them during those cold shutdowns when
the drywell is de-inerted and during refueling outages.

3.11.2.1.1 Licensee's Basis for Recuestino Relief--Verification of
reverse exercising requires isolating the associated instrument nitrogen
header and venting the upstream side through a test connection located inside
the primary containment. To verify forward exercising requires lowering the
pressure in the associated ADS accumulator with the nitrogen supply isolated,
then opening the nitrogen supply and observing that ADS accumulator pressure
increases. Since installed pressure indication is not provided for the ADS
accumulators, a test gauge must be installed on a test connection located
inside the primary containment. During power operation and cold shutdown,
the containment atmosphere is normally inerted with nitrogen limiting access
to emergencies only. In addition, high radiation levels during power
operations prohibit containment entry.

|

!
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Alternate Testing: Forward and reverse exercising will be verified during
. -

all refue'.ng outages and during cold shutdowns when the primary containment
is de inerted.

3.11.2.1.2 Evaluation- CHK 2(3)-51 257A, 2578, 257C. -257G, and
-257K are simple check valves that are not equipped with position
indication. The only practical non intrusive method of verifying the reverse
flow closure of these valves is to perform an accumulator pressure decay

It is impractical to leak test these valves quarterly during powertest.

operations because some of the isolation valves and test connections

necessary for leak testing are inaccessible since they are located inside
containment. The containment atmosphere is always inerted with nitrogen gas
during power operation anc access is limited to emergencies due to the
personnel safety hazards involved. It would be burdensome to require the
licensee to perform this testing during cold shutdowns because containment is
not routinely de-inerted during cold shutdowns and de-inerting is costly and
time consuming. Further, de inerting containment solely to perform this
testing could possibly delay restart from cold shutdowns.

|

!.

The licensee's proposal to exercise these valves open and verify their
reverse flow closure during all refueling outages and thoso cold shutdowns
when the primary containment is de inerted should provide an adequate

i

indication of valve operational readiness.
|

Based on the-impracticality of full stroke exercising these valves
quarterly and during all cold shutdowns, the burden on the licensee if these
Code requirements were imposed, and considering that the proposed alternate
testing should provide an adequate demonstration of valve operational
readiness, relief may be granted from the exercising requirements of
Section XI as requested.

3.11.2.2 Relief Reouest. The licensee has requested relief from
verifying closure of the main steam safety / relief and automatic
depressurization system accumulator nitrogen supply checks in accordance with

the requirements of Section XI, Paragraph IWV 3521, and proposed to verify,

closure during cold shutdowns when the drywell is de-inerted and during
!

refueling outages. The valves are:
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CHK 2 51-23205A CHK 3 51-33205A
CHK-2 51-232058 CHK-3-51 33205B
CHK 2 51-23205C CHK-3 51-33205C

CHK-2-51-23205G CHK-3-51-33205G
CHK-2 51-23205K CHK 3-51 33205K
CHK-2(3)-51-082A CHK 2(3)-51-082B

.

CHK-2(3)-51-082C CHX-2(3)-51 0820

3.11.2.2.1 Licensee's Basis for Reauestina Relief -Verification of
reverse exercising requires isolating the associated instrument nitrogen
header and venting the upstream side of the check valve while pressure is
applied to the downstream side of the valve. These valves are located inside
the primary containment and testing requires entering the ccqtainment.
During power operation and cold shutdown, the containment atmosphere is
normally inerted with 'trogen limiting access to emergencies only. In
addition, high radiation levels during power operations prohibit containment
entry.

Alternate Testinat Reverse exercising will be verified during all refueling
outages and during cold shutdowns when the primary containment is de-inerted.

3.11.2.2.2 Evaluation--These are simple check valves that are not
equipped with position indication. The only practical non-intrusive method
of verifying the reverse flow closure of these valves is to perform an
accumulator pressure decay test. It is impractical to leak test these valves
quarterly during power operations because some of the isolation valves and
test connections necessary for this testing are inaccessible since they are
located inside containment. The containment atmosphere is always inerted
with nitrogen gas durint power operation and access is limited to emergencies
due to the personnel saf tty hazards involved. It would be burdensone to
require the licensee to perform this testing during cold shutdowns because
containment is not routinely de-inerted during cold shutdowns and de-inerting
is costly and time consuming. Further, de-inerting containment solely to
perform this testing could possibly delay restart from cold shutdowns.
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The licensee's proposal to verify the reverse flow closure of these
. valves during all refueling outages and those cold shutdowns when primary

containment is de-inerted should provide reasonable assurance of valve
operational readiness.

Based on the impracticality of full-stroke exercising these valves
quarterly and during all cold shutdowns, the burden on the licensee if these
Code requirements were imposed, and considering that the proposed alternate
testing should provide an adequate demonstration of valve operational
readiness, relief may be granted from the exercising requirements of
Section XI as requested.

.
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APPENDIX A

VALVES TESTED DURING COLD SHUTDOWNS'

The following are Category A, B, and C valves that meet the exercising
requirements of the ASME Code, Section XI, and are not full stroke exercised
every three months during plant operation. These valves are specifically
identified by the owner in accordance with Paragraphs IWV 3412 and -3522 and

are full stroke exercised during cold shutdowns and refueling outages. The

reviewer has evaluated all valves in this Appendix and agrees with the
licensee that full-stroke exercising these valves during power operation is
not practical due to the valve type, location, or system design. These

valves either cannot or should not be full-stroke exercised during power
operation. These valves are listed below and grouped according to the
system in which they are located.

1. MAIN STEAM SYSTEM

{
1.1 Cateaory A Valves 1,

It is impractical to exercise valves A0 2(3)-01-080A, -0808, -080C,
-0800, inboard main steam isolations, A0 2(3) 01-086A, -0868, -086C, and
-086D, outboard main steam isolations, quarterly during power operation. :

This testing would require a reduction in power and would place the plant in
an abnormal-operating condition with one main steam line isolated to the
turbine. In addition, recent industry information indicates that closing
these valves with high steam flow in the line may be a contributing factor
in seat degradation. Seat degradation is not acceptable on these valves
since they are required for primary containment isolation. These valves
will be partial-stroke exercised quarterly and full-stroke exercised, stroke
timed, and fail-safe tested during cold shutdowns and refueling outages.

It is impractical to exercise valves M0-2(3) 01-074, main steat line
! drain header inboard isolation, and MO 2(3)-01 077, main ste>. line drain

header outboard isolation, quarterly during power oper'/. ton. These valves
are normally closed which is their required safety position for primary

A3
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containment isolation, i.e., all valves receive a containment isolation
signal. Valves M0 2(3) 01 074 are located in the drywell and valves
M0 2(3)-01 077 are located in the steam tunnel. The drywell and steam
tunnel are both high radiation areas during operation and access to these
areas is limited to emergencies only. In addition, the drywell is inerted
with nitrogen and the steam tunnel is a high temperature area which results
in limited occupetion times for plant personnel. ~ Failure in the open
position during te - og would compromise primary containment isolation. The

operating circuitry of these valves permits only full stroke operation,
therefore, they will be full stroke exercised and stroke timed during cold
shutdowns and refueling outages.

2. REACTOR RECIRCULATION SYSTEM

2.1 Cateaory B Valves

It is impractical to exercise MO-2(3) 02-53A and -53B, reactor
recirculation pump discharge valves, because that would require a reduction
in power and interrupting flow in one recirculation loop. Additionally, if
these valves failed in the closed position during testing, the plant would
be forced to operate at a reduced power level until the plant could be shut

I down for repairs. The operating circuitry of these valves permits only
full stroke operation, therefore, they will be full.-stroke exercised and
stroke timed during cold shutdowns and refueling outages.

j 3. CONTROL R00 DRIVE HYDRAULIC SYSTEM

'
3.1 Cateaory C Valves

! Valves CHK-2(3)-0313115AA through HC, accumulator charging header
'

checks, cannot be exercised during power operation. Ver'fication of reverse
; flow closure requires securing the control rod drive pu-.ps, depressurizing

the header, and monitoring the individual accumulator pressure and alarm to

L verify that the valves have closed on reverse flow. Securing the control
'

red drive pumps and depressurizing the header would render the control rods

| inoperable resulting in a loss of control rod reactivity control. This

A-4
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would be in direct conflict aith the objective of Technical Specification' '

3.3 which is to assure the ability of the control rod system to control
reactivity. Partial-stroke testing requires the same conditions as
full-stroke testing. Depressurizing the header and monitoring the
individual accumulator pressure and alarms to verify that the valves have
closed on reverse flow will be performed during cold shutdowns and refueling
outages.

4. FEEDWATER SYSTEM

4.1 Cateaory A Valves |

|

Valves M0 2(3)-06 038A and -0388, feedwater recirculation isolations,
cannot be exercised during power operation because they are interlocked shut |,

l when reactor pressure is greater than 600 psig. These valves are open |

during startup and shutdown only and cannot be opened when reactor pressure 1

is greater than 600 psig. They perform a safety function only (containment

isolation) in the closed direction. The operating circuitry of these valves
.

permits only full-stroke operation, therefore, they will be full-stroke !

exercised and stroke timed during cold shutdowns and refueling outages.

i 5. CONTAINMENT ATMOSPHERIC CCNTROL SYSTEM
1

5.1 Cateaory A Valves

!

|
The following valves perform a containment isolation function and

cannot be exercised quarterly during power operation because they are
administrative 1y blocked closed which is their required safety position for
primary containment isolation. Failure of these valves in the open position
during testing would result in a compromise of primary containment isolation
capability. These valves are operated just prior to start-up and shutdown
for inerting/de-inerting purposes. The operating circuitry permits only
full stroke operation, therefore, they will be full-stroke exercised, stroke

| timed, and fail-safe tested during cold shutdowns and refueling outages.

|. The valves are:

L
j A-5
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A0-2(3)-09 2505 A0-2(3)-09-2519,

A0-2(3)-09 2506 A0 2(3)-09-2520
A0 2(3) 09 2507 A0 2(3)-09 2521A
A0-2(3) 09 2511 A0-2(3)-09-2521B

A0-2(3)-09 2512

6. RESIDUAL HEAT REMOVAL SYSTEM

6.1 Cateoory A/C Valves

Valves A0 2(3)-10 046A and -046B, residual heat removal injection
testable checks, cannot be exercised during power operation. These valves
are closed during operation and function as both primary containment
isolation valves and reactor coolant system pressure isolation valves.
During operation, these valves protect the RHR system from reactor coolant
system pressure. The valves are located inside primary containment which is
not accessible during operation since it is inerted with nitrogen and is a
high radiation area. In addition, because these valves are required to be
operable for primary containment isolation per Technical Specifications and
are inaccessible during operatict., failure in the open position during
testing would require a plant shutdown to repair them.

Partial-stroke exercising results in the same situation as full-stroke
exercising, therefore, these testable check valves will be full-stroke
exercised during cold shutdowns and refueling outages.

6.2 Cateoory A Valves

Valves MO 2(3)-10-017 and -018, residual heat removal shutdown cooling
suctions, cannot be exercised during power operation because these valves
are interlocked to prevent operation when reactor coolant system pressure is

> 75 psig. Because reactor coolant system pressure during power operation is
> 75 psig, these valves cannot be exercised. Partial-stroke exercising

cannot be performed for the same reason. These valves will be full-stroke
exercised and stroke timed during cold shutdowns and refueling outages.

.
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7. REACTOR BUILDING CLOSED COOLING WATER SYSTEM

7.1 Cateaory A Valves

Valves HO-2-34-2373, -3 34-3373, reactor recirculation pump cooling
water supply, -2-34-2374, and -3 34-3374, reactor recirculation pump cooling
water return, cannot be exercised during power operation. This testing
would cause a loss of cooling water flow to the recirculation pump seal and
motor oil coolers. The failure of any one of these valves to reopen after
stroking would result in a complete loss of cooling to the associated
recirculation pump, which could cause damage to the pump and motor. A

damaged pump or motor, necessitating shutdown of the pump, would require a
reduction in reactor power in accordance with Technical
Specification 3.6.F.4. The operating circuitry of these valves permits only
full-stroke operation, therefore, they will be full-stroke exercised and
stroke timed during cold shutdowns and refueling outages.

8. INSTRUMENT AIR SYSTEM

'

8.1 Cateoory C Valves

Valves CHK-2(3)-35-087A, -087B, -087C, and -0870, outboard main steam
isolation valve accumulator air supply checks, cannot be exercised during
power operation. Reverse exercising verification requires isolating and
venting the associated instrument air supply header and observing the
accumulator pressure. Since pressure indication is not provided for the
accumulators, a test gauge must be installed on a test (?-nuction which is
located inside the steam tunnel. The steam tunnel is a high radiation and
high temperature area during power operation and access is limited to
emergencies only. Reverse flow closure of these valves will be verified
during cold shutdowns and refueling outages.

:
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9. CHILLED WATER (DRYWELL COOLING) SYSTEM

9.1 Cateoorv A Valves

Valves MO 2 44-2200A, -2-44-2201A, -3-44-3200A, -3 44-3201A, drywell
chilled water supply, 2-44-22000. -2-44 2201B, -3-44 3200B, and

3-44-3201B, drywell chilled water return, cannot be exercised during power
operation because that could result in a trip of the drywell chillers due to
a low flow condition. These chillers supply chilled water to the reactor
recirculation motor coolers and the drywell fan coolers and, if tripped,
require 30 minutes for restart. Interrupting chilled water flow to the
recirculation motor coolers, due to a chiller trip, creates the possibility
of overheating and damage to the motors which would result in taking the
recirculation pump out of service. Removing a recirculation pump from
service would require a reduction in power. Interrupting chill water flow
to the drywell fan coolers, due to a chiller trip, could result in an
increase in drywell temperatures which would cause an increase in drywell
pressure. Normal operating drywell pressure is .50 to .75 psig with a
reactor protection system trip setpoint of 2.0 PSIG as per Technical
Specifications (Table 3.2.A). Therefore, an increase in temperature could
result in a reactor scram.

The operating circuitry of these valves permits only full-stroke
operation, therefore, they will be full stroke exercised and stroke timed
during cold shutdowns.and refueling outages.

10. STANDBY GAS TREATMENT SYSTEM

10.1 Cateoory B Valves

The following reactor building ventilation supply and exhaust valves
should not be exercised during power operation. In vrder to test the
valves, it would be necessary to remove the associated supply fan from
service. This would cause a high temperature condition in the steam tunnel
room which is cooled by the reactor building ventilation system. If

temperatures get high enough, the reactor would scram. In addition, loss of

|
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secondary ct..:tainment integrity would be a violation of Technical |

Specification 3.7.C.I.

After a supply fan is taken out of service, approximately 20 to 30
minutes would be required to reduce the temperature to an acceptable level |
in the steam tunnel rooms. The operating circuitry of these valves permits
only full stroke operation, therefore, they will be full-stroke exercised,
fail-safe tested, and stroke timed during cold shutdowns and refueling
outages. The valves are:

A0 2 49-20452 A0 2 49-20463 A0 3-49 30459
A0 2 49 20453 A0-2-49-20464 A0 3 49-30460 l

A0 2-49 20457 A0 2 49 20467 A0 3-49-30461
A0-2-49 20458 A0 2-49-20468 A0 3-49 30462
A0-2-49 20459 A0 3-49-30452 A0-3 49-30463

1

A0 2-49 20460 A0 3 49 30453 A0 3-49-30464 !
A0-2-49 20461 A0 3 49-30457 A0-3-49-30467
A0-2-49-20462 A0 3-49 30458 A0 3-49-30468

.

11. INSTRUMENT NITROGEN SYSTEM

11.1 (.itt_qgory A/C Valves

Valves CHK-2-51-23202A, -23202B, -3-51-33202A, and -33202B, primary

containment instrument nitrogen supply checks, cannot be exercised during
power operation. Exercising these valves during power operation interrupts
instrument nitrogen supply to several important valves inside containment,
such as main steam relief valves power operated mode (non ADS function), the
ADS accumulators, and the MSIVs. This could compromise the ability of the
main steam relief valves (non ADS function) to operate in the power operated
relief mode. In addition, isolation of nitrogen to the ADS accumulators
could also compromise the ability of the ADS valves to function in the ECCSr

mode. Loss of instrument nitrogen could also cause the MSIVs to close,
increasing the potential for a reactor scram. Reverse flow closure of these
valves will. be verified during cold shutdowns and refueling outages.

|
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APPENDIX B

! P&ID AND ORAWING LIST

The P& ids and Drawings listed below were used during course of this
rev l<aw.

System P&lD or Drawino Egy.

Main Steam M 351 Sh. I 26
Sh. 2 26
Sh. 3 26
Sh. 4 26

Reactor Recirculation ISI-M 351

Control Rod Hydraulic ISI M 356 29
ISI M 357

Nuclear Boiler Instrumentation

Feedwater M 351 Sh. 1 26
Sh. 2 26
Sh. 3 26
Sh. 4 26

Traversing Incore Probe

Containment Atmosphere M-367 Sh. 1 29
Control Sh. 2 29

Sh. 3 29

Residual Heat Removal M 361 Sh. 1 27

Standby liquid Control M 358 Sh. I 15

Reactor Water Cleanup ISI-M-354

Reactor Core Isolation ISI H-359
Cooling M-360 Sh. 1 25

Sh. 2 25

Core Spray ISI M-362
M 362 Sh. 1 31

Radwaste M 368 19
M 369 18

High Pressure Coolant Injection M 365 Sh. 1 28
Sh. 2 28

M 366 Sh. 1 23
Sh. 4 23

B-3
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System P&iD or Drawina h
High Pressure Service Water M 315 Sh. I 22

Sh. 2 22
Sh. 3 22
Sh. 4 22

ISI-M-330

Emergency Service Water M-315 Sh.'l 22
Sh. 2. 22
Sh. 3 22
Sh. 4 22

Reactor Building Closed Cooling M-316 Sh. 1 21
Water Sh. 2 21

Sh. 3 21
Sh. 4 21

Sh. 2 26
Sh. 3 26
Sh. 4 26

Service Air

Chilled Water (Drywell Cooling) M-327 Sh. 1 28
Sh. 2 28
Sh. 3 28

'

Sh. 4 28

Emergency Cooling Water ISI-M 330

Standby Gas Treatment M-391 18

Emergency Diesel Generators M-377 Sh. 1 3
Sh. 4 3

Instrument Nitrogen M 367 Sh. 1 29
Sh. 2 29
Sh. 3 29

M-333 Sh. I 22
Sh. 2 22,

M-351 Sh. 1 26
Sh. 2 26

"

Sh. 3 26
Sh. 4 26

Containant Atmosphere Oilution M 372 Sh. 1 26
Sh. 2 26

|
Primary Containment Leak Testing

1
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APPENDIX C

IST PROGPM ANOMALIES IDENTIFIED DURING THE REVIEW

Inconsistencies and omissions in the licensee's program noted during
the course of this review are summarized below. The licensee should resolve
these items in accordance with the evaluations, conclusions, and guidelines
presented in this report.

1. The licensee should categorize all excess flow a. heck valves A/C instead
! of C. (See Item 3.1.2.1)
1

2. The licensee stated at the working meeting that the main steam
safety / relief valve tailpipe vacuum breakers would be included in the
IST program and a relief request would be provided proposing to
manually exercise the valve disks during cold shutdowns when the|

l

drywell is de-inerted and during refueling outages. The licensee has
i instead proposed to test these vacuum breaker check valves in

j accordance with the requirements of ANSI /ASME OH 1-1981 which states

j that vacuum br.eaker devices are to be tested at least once each ten
! year interval. This proposal is not in agreement with Section XI,

Paragraph IW-3522(b), which states, in part, "except that for vacuum
breaker valves the exerciser force or torque delivered to the oisk may
be equivalent to the desired functional pressure differential force.
The disk movement shall be sufficient to prove that the disk moves

,

freely off the seat." This exercising test is required to be performed
at the quarterly test frequency stated in Paragraph IWV-3521 with
referenca to Paragraph IWV-3522. Since the vacuum breakers in question
are simple check valves with no external means of operation or required
differential pressure setpoint, they should be exercised in accordance
with the requirements of Section XI \n order to tiemonstrate valve
operational readiness. These valves are inaccessible during power
operation because they are located inside the drywell and the drywell
atmosphere is inerted with nitrogen gas. They are also inaccessible
during most cold shutdowns because the drywell is not de inerted,
therefore, they cannot be exercised each cold shutdown in accordance

with the applicable requirements of Section XI.

C-3
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Thr, licensee should provide a:reli6f request to perform exercise
testing during those cold shutdowns-when the drywell, is de inerted and .;
during refueling outages. The valves are:

|

VRV-2-01-8096A VRV-2-01-8096G !
VRV-2-01-80968 VRV-2 01-8096H
'VRV 2 01-8096C VRV-2 01-800GJ.

|
.

'VRi' 2-018096D VRV-2-01-8096K
E -VRV 2-01 8096E VRV 2-01-8096L .i

VRV-2-01-8096F '

h VRV-3 01-9096A VRV-3-01-_9096G )L VRV-3 01 90968 VRV-3-01-9096HE
VRV 3-01-90960 VRV-3 01-9096J j

'

VRV 3-01-90960 VRV 3 01-9096K
VRV-3-01-9096E VRV-3-01-9096L *

'VRV 3-01-9096f

'

3.. The licensee has . incorrectly identified'the reactor building
.

ventilation supply and exhaust valver listed in Cold shutdown Test
L Justification 49-VCS-1 as Category A valves. These valves should be

Category B bec'ause they are not leak rate tested. The licensee should
! . correct this error,

4h The' system modifications to allow flow measurements during testing'ofp ,

the emergent.y service-. water, emergency service water booster,-and,

'
emergency cooling water pumps, oar 57, OBP057, 0AP163, OBP163, and"

.

!= 00P186, should be completed-as soon as' practicable but no later than
L the 1991 refueling outage. (See Items 2.3.1.1 and 2.3.1.2):

'

- 5; The licensee has identified check valve disas'sembly as the alternate -
^

testing to verify the full-stroke open capability for the valves
addressed in relief requests 13 VRR 2,13 VRR 3,- 14 VRR-2,- 23-VRR-2,
and 23-VRR-3:(see Items 3.7.1.2, 3.7.l|3, 3.3.1.1,- 3.9.1.2, and-

' 3.9.1.3) 'When~ valve disassembly is used es an alternative to Code

. testing, the valve internals should be visually inspected for worn or
corroded parts and the valve disk should be manually exercised.per
. Generic letter 89-04, Attachment 1, Position 2. Further, the licensee

,

!

| e
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.should perform'a partial flow test of each valve prior to returning it.

to service following the disassembly and inspection procedure.

The NRC staff considers valve disassembly and inspection to be a
1 maintenance procedure that is not a test and not equivalent to the

exercising produced by fluid flow. - This procedure has some risk which
may make its routine use as a substitute for testing uncesirable when
some method of testing is possible. Check valve disassembly is a
valuable maintenance tool that can provide a great deal of information
about a valve's internal condition and as such should be performed3

3 under the maintenance program at a frequency commensurate with the
valve type and service. The licensee should actively pursue the use of
alternate testing methods to full-stroke exercise these valves. such as
using non-intrusive diagnostic techniques to demonstrate whether they
swing fully open during partial flow testing or closed when flow is
ceased. If another method is developed to verify the full-stroke
capability of the listed valves, the affected relief request should be
revised or withdrawn,

'

6. The licensee has identified ack valve disassembly as the alternate
testing to verify the reverse flow closure capability for the valves
ad &9ssed in relief requests 10-VRR-1, 13-YRR-1, 4-VRR-1, and 23 VRR-1

-(see Items 3.5.1.1, L 7.1.1, 3.8.2.1, and 3.0.1.1). When valve
disassembly is used as an alternative to Code testing, the valve
internals shculd be visually inspected for worn or corroded parts and
the valve disk sho81d be manually exercised per Generic Letter 89-04,
Attachment ', resition 2. Further, the licensee shoulo perform a
partial flo; tes*. af each valve prior to returning it to service
following the dha:nbly and inspection procedure.

The NRC staff considers valve disassembly and inspection to be c
maintenance procedure that is not a test and not equivalent to the
exercising produced by fluid flow. This procedure has some risk which

may make its routine use as a substitute for testing undesiratlo when I

some method of testing is possible. Check valve disassembly is a
valuable maintenance tool that can provide a great deal of information

CS
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about a valve's internal condition and as such should be performed
ur.dcr the maintenance program at a frequency commensurate with the
valve type and service. .The licensee should activel'y pursue the use of
alternate testino 9thods to verify the reverse flow close,*e of these
valves, such ar- c,g non intrusive diagnostic techniques to

'demonstrata whether they swing fully closed upon cessation or reversal
of flow. If another method is developed te verify the reverse flu
closure capability of the listed valves, the affected relief request
should be revised or withdrawn. '

7.- The'lic'ensee's propased alternate testing in relief request GVRR-1 for
leak rate testing co.itainment isolation valves may not be conservative
and.may, therefore, permit excessive leakage through certain individual
valves without requiring corrective actions. Although individual
leakage rates-will be assigned for each containment isolation valve, it

'

appears that the corrective actions will be based on leakage limits
calculated for each local leak rate test. Each containment isolation
valve should be individually leak rate tested if practicable. When ,

valves can only practically be tested in groups, the group limit should
be set such that excessive leakage through any individual valve, even
the smallest, is detectad and appropriate :orrective actions taken (see
! tem 3.1.1.1).

8. The licensee has identified check valve disassembly as the alternate
testing to verify the reverse flow closure capability for the keep fill
valves addressed in relief requests 14-VRR 1, and 14-VRR-3. The NRC

staff considers valve disassembly and inspection to be a maintenance,

procedure that is not a test and not equivalent to the exercising
produced by fluid flow. This procedure has some risk which may make
its routine use as a substitute for testing undesirable when some
method of testing is possible. The licensee is encouraged to
investigate methods of verifying the reverse flow closure of these
check 'talves other than disassembly and inspection. For these keepy

fill series check valve pairs, the NRC has found acceptable verifying
by p',sitive means (such as leak testing) that at least one of the
series valves is closed once every three months. No additional testing,
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needs'to b9 performed unless there is an indication that the closure
capability of the pair of valves is questionable, then both valves must
be declared inoperable and repaired or replaced before being returned.
to service (see Item 3.8.2.2).

9. The licensee has proposed to test the series-parallel check valves that

serve as vacuum breakers for.the HPCI/RCIC turbine exhaust lines as
L

units by- verifying a forward flow path through each group, refer to,

relief recuost GVRR 4. These valves also perform a safety function in
the closed position to. prevent steam from being directly introduced
into the torus airspace. In a telephone conversation, the licensee
recognized the closed safety function of these valves; this change
should be reflected in future IST program submittals. Also, the
licensee should verify the reverse flow closure of these valves as a |

unit during quarterly HPCI/RCIC pump testing. If the forward flow I'

!capability or reverse flow closure capability of the valve group is
!

questionable, the licensee shocid declare all valves in the group I

1

inoperable and replace, repair, or verify the operational readiness of
each valve prior to placing it back into service-(see Items 3.7.1.4 and
3.9.1.4),

10. 'The licensee has requested relief from exercising and measuring the
stroke time of the main steam automatic depressurization valves,

,

RV-2(3)-01-071A, -071B; -0710, -071G, and -071K. The licensee proposed
to exercise these valve during refueling outages which should
demonstre , their ability to stroke to their safety function position.
However, the proposed alternate testing does n't adequately monitor for
degradation of these valves. Therefore, the licensee should assign a

,

maximum _ stroke time limit that is based on previous test data to these

valves and verify that they-stroke within that limit during testing.
The measured stroke times need not be trended or compared to previous
values, -but if -the maximum limit is exceeded, the valve should be
declared inoperable and corrective actions taken in accordance with

IWV-3417(b) (see. Item 3.2.1.l!.
|
|
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