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ABSTRACT

This report ts the results of Brockhaven National Laboratory's evaluation of the relief
requests, cold shutdown and efueling outage justifications and, for selected systems, a review of
the scope of the C * ent Cliffs ASME Section X1 Pump and Valve Inservice Testing Program.
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Tschnical Evaluation Report
Pump and Valve Inservice Testing Program
Calvert ClifY

1.0 INTRODUCTION

Contained herein is a technical evaluation of American Society of Mechanical Engineers (ASME)
Section X1 pump and valve inservice testing (IST) program relief requests submitied by Baltimore
Gas and Electric Company (BGE) for its Calvent Cliffs Nuclear Power Plant. The Calvent Cliffs
Plant, Units 1 and 2, are Combustion Engineering (CE) Pressurized Water Reactors (PWR) that
began commercial operation in May 1975 and April 1977, respectively.

BG - submitted Revision 0 of the Third Ten-Year Interval inservice Testing Program on April 30,
1997 (Ref. 1). Revision 1 of the program was submitted on October 1, 1997 in response 10 a
conference call held September 4, 1997 between the NRC, BGE and BNL regarding Revision 0

(Ref. 2). This program revision su allzprcvious submittals. The third ten year interval
extends from January 15, 1998 w0 muez 14, 2008. The licensee states that this program is
based on the requirements of the 1989 Edition of the ASME Section XI Code.

Tite 10 of the Code of Federal Regulations, §50.55a §(f) requires that inservice testing of ASME
Code Class 1,2,and 3 pumgls and valves be performed in accordance with Sectiou I of the
ASME Boiler and Pressure Vessel Code and np'flicable addenda, except where ific relief has
been requested by the licensee znd granted by the Commission pursuant to §50.55a (@)(3)(),
(@)(3)(i), or (N(6)). Section 50.55a §(N)(4)(iv) provides that inservice westing of pumps and
valves may meet the recuirements set forth in subsequent editions and addenda that are
incorporated by reference in paragraph (b) of §50.55a, subject to the limits ions and modifications
listed, and subject to Commission approval. In rulemaking to 10CFRS0.55a, effcctive
September 8, 1992 (see Federal Register, Vol. 57, No. 152, page 34666), the 1989 Edition of

ME Section X1 was incorporated into paragraph (b) of § 50.55a. The 1989 Edition provides
that the rules for inservice testing of pumps and valves are as specified in ASME/ANSI CMa-1988
Part 6 and 10, and OM-1987 Part 1.

The review of the relief requests was performed utilizing the Standard Review Plan, Section
3.9.6: Generic Letter §3-04, “Guidance on Developing Acceptable Inservice Testing Programs;”
the Minutes of the Public Meeting on Generic Letter 89-04, and Suppleiaent 1o the Minutes;
NUREG-1482; NUREG/CR-6396; and the recently published summary of the public workshops
held in January and February 1997 on IST (References 8-14). The IST Program requiremeants
nmy only to component (i.e., pump and valve) testing and are not intended to provade & basis 10
change the licensee's current Technical Specifications for system test requirements.

Section 2 of this report ts the eight pump relief requests requiring review, and Brookhaven
National Laboratory's (gNL) evaluation. Pump relief request PR-07 was deleted and the tenth
pumn relief rccmest concerns the use of errata contained in the 1989 Addenda of the ASME
Operation and Maintenance (OM) Standards. Approval to use this errata is not required. Similar
information ir presented in Section 3 for seven relief requests for the valve testing program. Two
valve relief requests address valves that are not ASME Class or are not required for safe
shutdown. As discussed in NUREG-1482, Section 2.2, NRC approval is not required. Three
relief requests are authorized by Position 2 of Generic Letter 89-04. Relief requests that are
authorized by Generic [ etter 89-04 are no::gedﬁully evaluated in this Technical Evaluation
Report. However, any anomalies associated with the relief requests are addressed in Section 5 of
the report. One valve relief request has been withdrawn.



Section 4 and Appendix A contain the evaluation of BGE's justifications 1o defer valve iesting w
cold shutdowns or refueling outages. Section § summarizes the recommended aztions for the
licensee, resulting from the relief request and deferred testing justification evaluations, and the
review of the IST Program scope for selected systems. BNL recommends that the licensee

mregolve these items in accordance with the evaluations, conclusions, and guidelines presented in
report.

20 PUMP IST PROGRAM RELIE¥F REQUESTS

In accordance with §50.55a, BGE has submitied ten relief requests for pumps at Calvent Cliffs
which are subject to inservice testing unc. the requirements of ASME Section X1. The relief
requests have been reviewed 1o veri y their technical basis and detcrmine their acceptability. Eight
relief requests, alung with the technical evaluation by BNL, are summarized below. Relief
anl\:len 0. PR 10 requests relief to use errata to Figure 1 of OMa-1988, Part 6 that was
ublished in O} {b-1989. No approval is required (o use errata to the 1989 Ecition of Section X1
ief Request PR-07 has been withdrawn by the licensee.

2.1 Safety In‘ection and Containment Spray Pumps

2.1.1 Relief Request PR-01, LPS]I Pumps

Reh? Reguest: The licensee requests relief from the requirements of the OMa-1988, Part 6,1 5.1
and $.2(c) which requires flowrate and pressure 10 be determined and c~mpared to their respective
reference values nominally every three months, where system resistance cannot be varied.

Proposed Alternate Testing: The licensee has proposed to compare measurements of pressure and
vibration 1o their reference values quarterly. Flowrate will only be verified 1o be greater than the
minimum flow requirement. During testing performed at cold shutdowns or refuelir.;; pressure,
flowrate, and vibration will be recorded a1d evaluated in accordance with §5.2(b).

Licensee's Basis for Relief: *“During quarterly testing of the LPSI pumps, flow is routed through
a minimum flow recirculation line returning borated water to the refueling water tank (RWT).

This recircuiation flowpath is capable of passing a flowrate approximately 1 percent of that at the
pump design operating point. A flow instrument is installed on this recirculation piping. however,
there is concern regarding the practice of throttling under minimum flow conditions with the
potential for causing pump daumage. In addition, .\ydraulic pump test data ai or near a pump's
shutoff head provides little information as to the mechanical condition of a pump.

NRC Geneuic Letier 89-04, Position 9, (Reference 2.7), allows elimination of minimum flow test
line flowrate measurements providing inservice iests are performed during cold shutdowns or
refueling under full or substantial flow conditions *here pump flowrate is recorded and evaluated.
The proposed aliernate testing is consistent with the philosophy and the intent of Position 9.

These pumps are standby pumps and little degradation is expected with respect to hydraulic
performaace during operational periods when the purnps are idle. Thus, the alienate testing will
provide adequate monitoring of these pumps with respect 1o the applicable Code requirements to
ensure continued operability and availability for accident mitigation.”

Evaluatic 1t is impractical to test the low pressure safety injection (LPSI) pumps at full-flow
ouring operation because the low head produced by these pumps cannot overcome the reactor




coolant system pressure. These pumps can only be tested during operation utilizing & minimum
flow recirculation line.

In Generic Letier 89-04, Position 9, the NRC determined that in cases where flow can only be
established through a non-instrumented minimum flow path during quarterly purp testing and a
path exists at cold shutdowns or refueling outages to perform a test of the pump under full or
substantial flow conditions, the increased interval is an acceptable aliernaiive w the Code
requirements. During the deferred test, pump difierential pressure, flow rate, and bearing
vibration measurements must be taken and during the quarterly testing at least pump differential
pressure and vibration must be measured.

Keferring W the licensee's request, it appears that a'though there is an instrumented flow path
during the quarterly testing, the licensee will only measure flowrate quarterly to verify that it is
greater than the minimum required. Flowrate will not e evaluated against a reference value and
the licensee will not take any corrective actions based on the flowrate. OMa-1988 Part 6, requires
flowrate to be measured and corrective actions taken quarterly if the measured value is in the alert
or required action range. In the requests’ basis, the licensee states that there is 8 concem for
potentiul prmp damagc if the pumps are throttled durin_g:inimum flow conditions. The subject
pumps are tested using a tixed resistance test circuit. ‘The Code, 15.2(¢), addresses this situation,
L.e., where the system resistance cannot be varied, and requires that flowrate and pressure be
determined and compared o their respective reference values. Therefore, no throtiling would be
required.

Although, Generic Letier 89-04, Position 9 only addresses the situation where the minimum flow
line is uninstrumonted, as discussed in NURB&‘-MSZ. Appendix A, Question Group 48, the

NRC would prefer a more comprehensive test performed at some reduced test frequency rather
than relving only on the minimum flow test that is performed quarterly. Tests cr:rloyin; the
little wdence in

minimum flow recirculation lines “produce data of marginal value and provide
the continued operability of the pump.” The pumps are operated in that region of the pump curve
near shutoff head conditions where large changes in flow are associated with small changes in
differential pressure, and deviations in pump hydraulic parameters may go undetected. w
measurements taken under these operating conditions are not necessarily & meaningful test for
ump operational readiness because the st flow rate is a small fraction of rated pump flow,
casurement of pressure and vibration quarterly should provide adequate indication of these
standby puiaps’ operational readiness quarterly, with a more comprehensive test at full flow
conditions performed at cold shutdowns or refueling. The licensee propesed alternative 10
measure and take cormective action quanierly on differential pressure and vibration, and then at cold
shutdowns or refueling, measure and take corrective action on flow rate, as well as differential
pressure and vibration, would provide an acceptable level of quality and safety. Tlerefore, it is
recommended that the altemative be authorized in accordance with 10CFRS50.55a(a)(3)1).

The 1994 Addenda of the ASME OM Code has not yet been endorsed by the NRC in the
regulations, however, it should be noted that the comprehensive pump test revision included in the
1994 Addenda of the OM Code requires standby centrifugal pumps to have their speed and
flowrate or differential pressure measured quarterly; and speed, flowrate, differential pressure,
and vibration measured every two years. R=lated 10 this revision are more restrictive acceptance
criteria and instrument accuracy requirements.

When test ters are in the alert range, the Code requires the test frequency to be doubled.
This includes pump testing performed during <old shutdowns ur refueling outages. The license>




is referred 1 Reference 14, l'em 3.3.5, regarding the NRC's recommendation on performance of
corrective action when pumps are in the range during the test at refueling. '

2.1.2 Reliel Request PR-04, HPSI Pumps

Reh? Request: The licensee requests relief from the requirements of the OMa-1988, Part 6, 5.1
and 5.2(c) which requires flowrate and pressure (o be determined and compared to their respecdve
reference values nominally every three months, where sysiem resistance cannot be varied.

Proposed Aliernate Testing: The licensee has 10 compare measurements of pressure and
vihration 1o their reference values quanterly. Flowrat. will only be verified to be greater than the
minimum flow requirement. During testing performed &t cold shutdowns or iefueling; pressure,
flowrate, and vibration will be recorded and evaluated in accordance with §5.2(b).

Licensee's Basis for Relief: *“During quarterly testing of the HPSI Pumps, the pumps cannot
develo&sufﬁciem discharge pressure to overcome RCS pressure and allow flow through the
safety in‘sction line. Thus, during quarterly testing of the HPSI umps, flow is routed through a
minimum flow recirculation line returning boric acid solution to the refueling water wnks. This
recirculation flowpath is capable of passing a flowrate somewhat less than 1 percent of that at the
purnp Jesign opem.i:g point. A flow instrument is installed on this recirculation piping; however,
there is concern regarding the pnctioeofuxronlinﬁundetn.hﬁmmn flow conditions with the
potential for causing pump damage. In addition, ydraulﬁrump test data at or near & pump's
shutoff head provides little information as to the mechanical condition of a pump.

During cold shutdown conditions, full flow operation of the HPSI pumps to the RCS is restricted
o preclude RCS system |rmun transients due to mass addition *hat could result in exceeding the
pressure-temperaturc limits specified in the Technical Specifications (LTOP), unless the RCS is
de-pressurized and the pressurizer mmwa&.u removed. However, under certain circumstances it
is possible to line-up the HPSI pumps so that they take their suction from the RCS to preclude
mass addition and & resulting pressure transient.

NRC Generic Letter 89-04, Position 9, (R+ference 2.7), allows elimination of minimum flow test
line flowrate measurements providing inservice tests are performed during cold shutdowns or
refueling under full or substantial flow conditions where pump flowrate is recorded and evaluated.
The proposed alternate testing is consistent with the philosophy and the intent of Position 9.”

Evaluation: It is impractical to test the high pressure safety injection (HPSI) pumps at full-flow
during operation bacause the head produced bymeaepumpsannotomcomememcoolmt
mmmmwmpsmauybemwddmzopenﬁwuﬁliﬂnummmmﬂow
recirculation

In Generic Letter 89-04, Position 9, the NRC determined that in cases where flow can valy be
estabiished through & non-instrumented minimum flow path during quarterly pump testing and a
path exists at cold shutdowns or ing outages to perform a test of the pump under full or
substantial flow conditions, ihe i interval is an acceptable aliemnative 1o the Code
requirements. During the deferred test, pump differential pressure, flow rate, and bearing
vibration measurements must be taken and during the quarterly testing at least purup differential
pressure and vibration must be measured.

szeuinuod!liaeasac'uaqumitappemthudtboughdwcinninsvumenwdﬂowpnh
during the quarterly testing, the licensee will only measure flowrate quarierly to verify that it is
greater than the minimum required. Flowrate will not be evaluated against < -eference vaiue and




the licensec will not take any corrective actions based on the flowrate. OMa-1988 Part 6, requires
flowrate to be measured and corrective actions taken quarterly if the measured value is in the alert
or required action range. In the requests’ basis, the licensee states that there is & concern for
puiential pump damage if the pumps are throttled durin minimum flow conditions. The subject
pumps are tested using a fixed resistance test circuit. Code, 15.2(c), addresses this situation,
L.e., where the system resistance cannot be varied, and requires that flowrate and pressure be

determined and compared 10 their respective reference values. Therefore, no throttling would be
required.

Although, Generic Letier 89-04, Position 9 only addresses the situation where the minimum flow
line is uninsttumeated, as discussed in NURE&»1482. Appendix A, Question Group 48, the
NRC would prefer s more comprehensive test performed at some reduced test frequency rather
than re.lying only on the minimurm flow test that is performed quarterly. Tests em loying the
minimum flow recirculation lines “produce data of marginal value and provide Li confidence in
the continued operability of the purup.” The pumps are operated in that region of the pump curve
near shutoff head conditions where largs changes in flow are associated with small changes in
differential pressure, and deviations in pump hydraulic parameiers may g0 undetected. Flow
measurements taken under these operating conditions are not necessarily & meaningful test for
Kdump operational readiness because the test flow rate is a small fraction of rated pump flow.
casurement of pressure and vibration quarterly should provide adequate indication of these
standby pumps’ operational readiness quarterly. with a more comprehensive test at full flo
conditions performed at cold shutdowns or refueling. The licensee proposed alternative v
measure and take corrective action quarterly on differential pressure and vibration, and thea at cold
shutdowns or refueling, measure and take corrective action on flow rate, as well as differential
pressure and vibration, would provide an acceptable level of quality and safety. Therefore, it is
recommended that the altemative be authorized in ac:ordance with 10CFRS0.55a(a)(3)(1).

The 1994 Addenda of the ASME OM Code has not yet been endorsed by the NRC in the
regulations, however, it should be noted that the comprehensive purnp test revision included in the
1994 Addenda of the OM Code requires standby centrifugal pumps to have their speed and
flowrate or differentia) pressure measured quarterly; and speed, flowrate, differential pressure,
and vibration measured every two years. Related to this revision are more restrictive acceptance
criteria and instrument accuracy reguirements.

When test parameters are in the alert range, the Code requires the test frequency to be doubled.
This inclu ump testing performed during cold shutdowns or refueling outages. The licensee
is referred to Reference 14, Item 3.3.5, regarding the NRC's recommendation on performance of
corrective action when pumps are in the alert range during the test at "efueling.

2.1.3 Relief Request PR-06, Containment Spray Pumps

Relief Request: The licensee requests relief from the requirements of the OMa-1988, Part 6,1 5.1
and $.2(c) which requires flowrate and pressure to be determined and compared to their respective
reference values nominal'y every three months, wh= jystem resistance cannot be vanied.

Proposed Alternate Testing: The licensee has proposed to compare measurements of pressure and
vibration to their reference values quarterly. Flowrate will only b» verified to be greawer than the
minimum flow requirement. During testing performed at cold shutdowns or refueling, pressure,
flowrate. and vibration will be recorded and evaluated in accordance with §5.2(b).

Licensee's Basis for Relief: “During quarterly testing of the containment spray purnps, flow is
routed through a minimum flow recirculation line returning borated water to the refueling water




unk (RWT) 1o avoid ping wate~ through the spra; headers and spnt{ing down containment
with borated water. recirculation flowpath is capaoie of passing a flowrate approximately 3
percent of that at &lmp c'-ca"g:mdng point. A flow instrument is installed on this

wever,

recirculation piping; is concern regarding the practice of throttling under minimum
flow conditions with the ial for causing ﬂump Aamage. In addition, hydraulic mw
daia at or near 8 pump's shutoff kzad provides little information as to the mechanical ition of &
pump.

NRC Generic Letter 89-04, Position 9, (Reference 2.7), sllows elimination of minimum flow test
line flowrate measurements providing inservice tests are performed during cold shutdowns or
refueling under full or substantial flow conditions where pump flowrate is recorded and evaluated.
The proposed alternate testing is consistent with the philosophy and the intent of Position 9.

Performing full-flow testing of 8 Co pump requires substitnting it for the running LP%&;:mp in
the shutdown cooling ( ) line-up. However, normal SLC {low is approximately ug‘pm
md;'CnSJunp provides only approximately 1500 gpm. Therefore, this test can only be safely
perf uﬂumuth&nehud:pudmshu own to allow the decay heat rate o
substantially di

"These pump. are standby pumps and litde degradation is expected with respect to hydraulic
performance during operational periods when the pumps are idle. Thus, the alternate testing will

adequate monitoring of these pumps with respect w the applicable Cow: requirements to
ensure continued operability and availability for accident miteation.”

Evaluation: 1t is im ical to test the containment spray (CS) pumps at full-flow during
operation because this would require spraying down containment with borated water. These
pumps can only be tested duiing operation utilizing & min‘mum th w recirculauon line.

In Generic Letier 89-04, Position 9, the NRC determined that in cases where flow can cnly be
establishad through a non-instrumented minimum flow path during quarterly pump ta‘in’ and a
path exists at cold shutdowns or refueiing outages to perform a test of the pump under fu!l or

- substantial flow conditions, the i interval is an acceptable alteinative to the Code
requirements. During the deferred test, pump differential pressure, fiow rate, and bearing
vibration measurements must be faken and during the quarterly testing at least pump differential
pressuce and vibration must be measured.

Referring 1o the licensee’s request, it appears that altsough there is an instrumented flow path
dmingd\equnmlymdrg.meliomseewillo:ﬂymcasureﬂomqunerlywverifythnitis
greater than the minimum required. Flowrate will not be evaluated against a reference value and
the licensee will not take any corrective actions based on the flowrate. OMa-1988 Part 6, requires
flowrate to be measured and corrective actions taken quarterly if the measured value is in the alert
or required action range. In the requests’ basis, the licensee states that there is a concern for
potential pump damage if the pumps are throttled du. 1g minimum flow conditions. The subject

ps are tested using & fixed resistance test circuit. Code, §5.2(c), addresses this situation,

, where the system resistance cannoi be varied, and requires that flowrate and pressure be
daqmimdmdoomplndwuzirmpecﬁvemfmvalm Therefore, no throttling would be
required.

Although, Generic Letter 89-04, Position 9 only addresses the situation where the e inimum flow
line is uninstrumented, as discussed in NURE&-M&. Appendix A, Question Group 48, the
NRC would prefer a more comprehensive test performed at some reduced test frequency rather



than relyirg onlyont ninimum flow test that is performed quarterly. Tests em loying the
minimum flow recircu.ation lines “produce data of marginal value and provide li contfﬂem: in
the continued operability of the pump.” The pumps are operated in that region of the pump curve
near shutoff head conditions where large changes in flow are associated with small changes in
differential pressure, end deviations in pump hydraulic parameters may go undetected. Flow
measurements taken under these operating conditions are not necessarily a meaningful test for

unp operational readiness bacause the test flow rate is a small fraction of rated pump flow.
K{umemcm of pressure and vibration quarterly should provide adequate indication of these
standby pumps’ operational readiness quarterly, with a more compre nsive test ut full flow
conditions performed at cold shutdowns or refueling. The licensee proposed alternative 0
‘neasure and take corrective action quarterly on differential pressure and vibration, and then at cold
shutdowns or refueling measure mg take corrective action on flow rate, #< well as differeatial

and vibration, would provide an acceptable level of quality and safety. Therefore, itis

recommended thai the altemnative be suthorized in accordance with 10CFRS0.55a(a)(3)(1).

The 1994 Addenda of the ASME OM Code has not yet been endorsed by the NRC in the
regulations, however, it should be noted that the comprehensive pump test re” acluded in the
1994 Addenda of the OM Code requires standby centrifugal pumps to have theu opoed and
flowrate or differential pressure measured quarterly; and speed, flowrate, differential pressure,
and vibration measured every two years. Related to this revision are more restrictive acceptance
criteria and instrument accuracy requirements.

When test ters are in the alert range, the Code requires the test frequency to be doubled.
This inclu ump testing performed during cold shutdowns or refueliny, outages. The licensee
is refe.ced to Reference 14, ltem 3.3.5, regarding the NRC's recommendation on performance of
corrective action when pumps are in the alent range during the st at refueling.

2.2 Auxiliary Feedwater Pumps

2.2.1 Relief Request PR-02, Steam-Driven AFW Pumps

Relief Pequest: The licensee requests relief from the requirements of the OMa-1988, Part 6,1 5.1
and 3.2(c) which requires flowrate and pressure to be determined and compared to their respective
reference values nominally every three months, where system resistance cannot be varied.

Proposed Alternate Testing: The licensee has proposed 0 compare measurements of pressure and
vibration to their reference values quarterly. Flowrate will only be verified to be greater than the
minimum flow requirement. During testing performed at cold shutdowns or refueling, pressure,
flowrate, und vibration will be recorded and evalnste w accordance with 15.2(b).

Licensee's Basis for Relief: *“Full or substantial flow testing of these pumps is not practical
during plant operation at power due to the rotcntixl for thermal shock of the steam genarator
y

nozzles or internals. Thus, during quarterly testing of the AFW pumps, flow is routed threugh a
minimum flow recirculation line returning condensate to the con te storage tank and the
respective E‘u‘np suction line. This recirculation flowpath is capable of passing & flowrate
somewhat than 10 urmem of that at the pump design operating point. A flow instrument is
installed on this recirculation piping; however, there is concern regarding the practice of throtling
unde r minimum flow conditions with the potential for causing pump damage. In addition,
hydraulic nump test data at or near a pump's shutoff head provides litde information as to the
mecharucal condition of & pump.




During cold shutdown conditions steam may or may not be available for turbine operation

depending on the circumstances o the cold shutdown. It is ~ot desirable to use auxiliar, steam
for this purpose.

MRC Generic Letter 89-04, Position 9, (Reference 2.7), allows elimination of minimum “w test
line flowrute measurements providing inservice iests are peilormed during cold shutdov -
1efueling under full or substantial flow conditions where pump flowrate is 1 soorded and ev.auated.
Ihe proposed alierne ¢ testing is consistent with the philosophy and the intent of Position 9.

These pumps are standby pumps and little degradation is expected with respect hydraulic
performance during operational periods when the pumps are idle. Thus, the altormate testing will
provide adequate monitoring of these pumps with respect to the applicable Code requirements to

ensure continued operability and availability for accident mitigation.”

Evaluasion: 1t is impractical to test the auxiliary feedwater (AFW) ps at full-flow during
operation because of the potential for therma! shock and damage o the sieam generator nozzles
and reactor internals. These pumps can onl ' = tested during operation utilizing a minimum flow
recirculation line.

In Generic Letier 89-04, Position 9, the NRC determined that in cases where flow can only be
established through a non-instrumented miniraum flow pai 1 during quarterly pump testing and &
path exists at cold shutdowns or refueling outz ges to perform a test of the pump under full or
substantial flow conditions, the increased interval is an acceptable altemative to the Code
requirements. During the deferred test, pump differential pressure, flow rate, and bearing
vibration me.surements must be taken and during the guarterly testing at least pump differential
pressure and vibration must be measured.

Referring to the licensse's request, it appears that although there is an instrumented flow path
during the quarterly tosting, the licensee will only measure flowrate quarterly 1o verify that it is
greater than the minimum required. Flowrate will not be evaluated against a reference value and
the licensee will not take any corrective actions based on the flowrate. OMa-1988 Pant 6, requires
flowrate to be measured and corrective actions taken quarterly if the measured value is in the alert
or required action range. In the requests’ basis, the licensee states that there is a concem for
potential pump damage if the ps are throttled durin_ﬂ:xinimum flow conditions. The subject
pumps are tested using a fixed resistance test circuit Code, §5.2(c), addresses this situation,
i.e., where the system resistance cannot be varied, and requires that flowrate and pressure be

determined and compared to their respective reference values. Therefore, no throttling would be
required.

Although, Generic Let.er 89-04, Position 9 only addresses the situation where the minimum flow
line is uninstrumented, as discussed in -1482, Appendix A, Question Group 48, the
NRC would prefer 8 more comprehensive test performed at some reduced test frequency rather
than mly'm& only on the minimum flow test that is pcrfonncdvﬁumﬂ y. Tests ex:f)lm the
minimum flow recirculation lines “produce data of marginal value and provide little dence in

the continued operability of the pump.” The pumps are operated in that region of the pump curve
near shutoff head conditions where large changes in flow are associated with small changes in
differential pressure, and deviations in pump hydraulic parameters may go undetected. Flow
measurements taken under these operating conditions are not necessarily a meaningful test for
ump operational readiness because the test flow rute is a small fraction of rated pump flow.
casurement of pressure ana vibration quarterly should provide adequate indication of these
standby pumps’ operational readiness quarterly, with 2 more comprehensive test at full flow




conditions performed at cold shutd ywns or refueling. The licensee proposed aliernative
measure and take corrective action quarterly on differential pressure and vibrztion, end then at cold
shutdowns or refueling, measure and take correct.ve action on flow rate, as well as differential
pressure and vibration, would provide an acceptable level of quality and safety. Therefore, . is
recommended that the allemative be authorized in accordance with 10CFR50.55a(a)(3)(0).

The 1994 Addenda of the ASME OM Code has not yet been endorsed by the NRC in the
regulations, however, it should be noted that the comprehensive pump test revision included in the
1994 Addenda of the OM Code requires stendby centrifgal pumps 1o have their speed and
flowrate or differential pressure measured quarierly; and speed, flowrate, diffecential pressure,
and vibration measured every two years. Related (o this revision are more restrictive acoeptance
criteria and insugnent accuracy requirements.

When test ters are in the alert range, the Code requires the test frequency 1o be doubled.
This inclu ump testing performed during cold shutdowns refueling outages. The licensee
is referred o Reference 14, liem 3.3.5, regarding the NRC's recom:;aendation on performance of
corrective action when pumps are in the alert range during the test at refueling.

2.2.2 Relief Request PR-03, Motor-Driven AFW Pumps

Relief Request: ‘The licensee requests reiief from the requiremeats of the OMa-1988, Part 6, 1351
and §.2(c) which requires flowrate and pressure to be determined and compared to their respective
reference values ncminally every three months, where system resistance cannot be vanied.

Proposed Alternate Testing: The licensee has proposed W compare measurements of pressure and
vibration to their reference values quarterly. Flowrate will only be verified to be greater than the
minimum flow requirement. During testing performed at cold snutdowns or refueling; pressure,
flowrate, and vibration will be recorded and evrluated in sccordance with §5.2(b).

Licensee's Basis for Relief: *Full or substantial flow tesung of these pumps is not practical
during plant operation 2t power due to the rotcmixl for thermal shock of the sieam generator
n.zzles or internals. Thus, durin g quarterly testing of the AFW ps, flow is routed through a
minimum flow recirculation line returning condensate to the condensate storage tank and the
respective E:np suction line. This recirculation flowpath is capabie of passing a flowrate
somewhat Jess than 10 percent of that at the pump design operating point. A flow instrument is

installed on this recirculation piping; however, there is concern regarding the practice of throutling
under minimum flow conditions with the potential for causing pump damage. In addition,
hydraulic pump test data at or near a pwnp's shutoff head provides litde i ormation as to the
mechanical condition of a pump.

NRC Generic Letter 89-04, Position 9, (Reference 2.7), aliows elimination of minimum flow test
line flowrate measurements providing inservice tests are performed during coid shutdowns or
refueling under full or substantial flow conditions where purup flowrate is recorded and evaluated.
The proposed alternate testing is consistent with the philosophy and the intent of Position 9.

These pumps are standby pumps and litde degradation is expected with respect to bydraulic
performance during operational periods when the pumps are idie. Thus, the alternate testing will
provide adequate monitoring of these pumps wiu respect 1o the applicable Code requirements to
ensure continued operabisity and availability for accident raitigation.”




Evaluation: It is impractical 10 test these pumps at full-flow during operation becav * of the
potential for therrual shock and damage 10 the steam generator nozzles and reactor internals  These
pumps can only be tested during operation utilizing & minimum flow recirculation line.

In Generic Leuer 8904, Position 9, the NRC determined thai in cases where flow can only he
established through & non-instrumented minimum flow path during quarterly pump testing and a
path exists at cold shutdowns or refueling outages 1> perform & test of the pump under full or
substantia! flow conditions, the increased interval is an acceptable alternative to the Code
requirements. During the deferred test, pump differen*ial pressure, flow rate, tnd bearing
vibration measurements must be taken and during the quanterly testing at least pump differential
pressure and vibration must be measured.

Referring to the licensee's request, it appears that although there is an instrumented flow path
during the quarterly testing, the licensee will only measure flowrate quarierly o verify that it is
greater than the minimum required. Flowrate will not be evaluated against a reference value and
the licensee will not take any corrective actions based on the flowrate. OMa-1988 Pant €, requires
flowrate to be measured and corrective actions taken quarterly if the measured value is in the alent
or required action range. In the mquests’ basis, the licenser states that there is a concern {01
potential prunp damage if thlcegumps are throttled durin_ﬂminunum flow conditions. The subject
pumpc ar tested using a fixed resistance st circui. The Code, §5.2(c), addresses this situation,
1.e., where the system resistance cannot be varied, and requires that flowrate and pressure be
determined and compared to their respective reference values. Therefore, no throttling would he
required.

Although, Generic Letter 89-04, Position 9 only addresses the situation where the minimum flow
line is uninstrumentz !, as discussed in -1482, Appendix A, Question Group 48, the
NRC would prefer a more comprehensive test performed at some reduced test frequency rather
han relying only on the minimum flov' test that is performed quarterly. Tests cm“ﬁloy'm the
minimum flow recirculztion lines “produce data of marginal value and provide li confgdcnce in
the continued operability of the pump.” The pumps are operated in that region of the pump curve
near shutoff head condit‘ons where large changes in flow are associated with small changes in
differential pressure, ang deviations in pump hydraulic parameters may go undetected. Flow
measurements taken under these operating conditions are not necessarily a meaningful test fur
Kump operational readiness because the test flow rate is a small fraction of rated pump flow,
Aeasurement of pressure and vibration quarterly should provide adequate indication of these
standby pumps’ operational readiness quarterly, with a more comprehensive test at full flow
conditions performed at cold shutc . wns or refueling. The licensee proposed alternative o
measure and take comective action quarterly on differential pressure and vibranon, and thex at cold
shutdowns or refueling, measure and take corrective action on flow rate, as well as differential
pressure and vibration, would provide an acceptable level of quality and safety. Therefore, itis
recommended that the aliemative be authorized in accordance with 10CFR50.55a(a)(3)(i).

The 1994 Addenda of the ASME OM Code has not yet been endorsed by the NRC in the
regulations, however, it shonld be noted that the comprehensive pump test revision included in the
1994 Addenda of the OM Code requires standby centrifugal pumps to have their spees! and
flowrate or differential pressure measured quarterly; and speed, flowrate, differential pressure,
and vibration measured every two years. Relared to this revision are more restrictive acceptance
criteria and instrumeni accuracy requirements.

Whei test ters are in the alert range, the Code requires the test frequency to be doubled.
This includes pump testing performed during cold shutdowns or refueling outages. The licensee
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is referred 10 Reference 14, liem 3.3.5, regarding the NRC's recommendation on performance of
mdvewdonwhmpumpsminmenfmnngedmin;mewumfudm;. ,

2.3 Charging Pumps

2.3.1 Relief Request PR-0S, Vibration Measurement Frequency Response Range
Kelief Request: The licensee requests relief from the requireme .ts of the OMa- 1988, Pan 6,
$4.6.1.6, which requires the freq response range of the vibration measuring transducers and
their readout system be fror one-third miniroum pump shaft rutational speed.

Proposed Alternate Testing: The licenase has pmpased o use current instrumentation with a
frequency responss range from 4 Hz

Licensee's Basis for Relief: *The rotational shaft speed of the charging pumps is 209 rpm relating
10 & rotational frequency o1 approximately 3.48 Hz. In order w satisfy the requirements of

Paa 4.6.1.6, a vibration measurement system capable of mesuring vibration to a Jower
limiting frequency of 1.16 Hz. would be required.

The instruments currently being used at Calvert Cliffs have & lower frequency limit for reliable,
w:harm measurement of 4 Hz.ulhés oi:eswmenuﬁm is “&ue-of-d\e-afn" industrial grade, high
quality equipment. Satisfying requirements with respect to frequency response would

the unnecessary procurement of new and more sophisticated equipment beyond that
intended by the Code.

Monitoring lower frequencies (less than rotational s ) is performed primarily for the purpose
of detecting oil whirl or whin in journal bearings. Cslvent Cliffs charging pumps main
mbaﬂnmoﬂ-miﬂlubm&ed‘ roller bearings that are not susceptible to the oil whip or whirl

Other conditions that could result in low frequency vibratiop (less than shaft speed) are included in
the general category of mechanical “rub” which is not considered (o be significant from the aspect
of pump degradation. Thus, it cen be deduced that the instrumentation currently in use is adequate
for determining purnr d=gradation that may manifest itself in increased vibration.

In addition to the ASME pump testing, Calvert Cliffs also has iraplemented a “Rotating Machinery
Vibration Monitoring Program” that includes periodic vibration monitoring of the charging pnu;nr&
This program is inclusive and encompasses a wider range of vibration analyses at several cn i
pump and motor locations.

The data derived from this expanded program along with the IST vibration data will provide & high
degree of assurance that significant pump degﬁdatfon will not go undiscovered.”

Evaluation: OMa-1988, Part 6 requires that the frequency nse range of the vibration
measuring transducers nd their readout system be from one-thi minirnum pump speed to at least
1000 Hz. Section XI previously required that the frequency response range of the readout sysiem
be from one-half minimum speed to at least maximum pump shaft rotational speed (TWP-
4520(b)). ‘lhisdun&emmadebyﬂwASMEOMCode mittees in order 1 more
adequately envelop all potential noise contributors that could indicate degracation. The lower limit
of the range is w allow for detection of problems such as bearing oil whirl and looseness of
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The charging pumps operate at very low spesds (i.c., at 3.48 Hz). The licensee has proposed to
continue using vibration instrumentation with & lower frequency limit of 4 Hz. This
instrumentation Cannot measure subharmonic vibraticn or vibration at the running speed for the
charging purmnps.

The reciprocating charging rumps have oil-mist lubricated roller main bearings. As discussed by
the licensee, these bearings are not subject to oi! 'whip or whirl phenomena. Rotor or seal rub is
another type of problem found at subharmonic vibraton levels. Additionally, loose seals and
bearings, bearing and coupling damage, poor shrink fit, torsional critical, and bearing-support
resonznce are also indicated in subharmonic levels. Problems such as unbalance, loose impeller,
bent shaft, bearings accentric, and shaft out of round may be detected at pump runx:mng speed
(Ref. 16). The licensee should ensure that the problems delected at running speed at
subharmonic levels are adequately assessed using the proposed instrumentation. Consultation
with the pump manufacturer would provide additional basis for this request.

The licensee has stated that this instrumentation is “state of the art” and that compliance with the
Code would require unnecessary procurement of equipment beyond that intended by the Code.
The licensee has not provided suf%cicm information on the hardship or unusual difficulty
associated with complying with the Code, and has not demonstrated that there is not &
compensating increase in the level of safety. Numerous utilities have procured and utilize
vibration measurement equipment that have frequency response ranges down to 1.5-2 hz (e.g.,
Monticello). It appears, based on the licensee's previous IST Program submittal (Ref. 15), which
stales that the charging pump's instrumentation reads accurately from 3 hz., that the lices.sec has,
since the last interval, replaced e vibration instrumentation. ore, it is mcommended that
relief be denied. " he licenses should procure new equipment that meets the Code requircauents, or
revise and resubmit the relief request to address the specific hardship and how the proposed
alternative provides an acceptable level of safety.

The licensee mentions in the basis that they have implemenied & “Rotating Machinery Vibration
Monitoring Pre gram" that includes periodic vibravon monitoring of the charging pumps. The
licensee states that “this program is inclusive and encompasses & wider range of vibration analyses
at several critical pump and motor locations.” The licensee, however, d. ¢s not discuss what range
of frequency this program encompasses and whether spectral snalysis is used.

Immedate compliance would result in a hardship because of the time required to procure new
instrumentation. Therefore, it is recommende that the altemnate proposed by the licensee be
authorized, in accordance with 10CFRS0.55a(a)(3)(ii), for an interim period of one year to Allcw
the licensee either 1o procure new equipment that meets the Code requirements or revise and
resubmit the relief request. The pro lesting provides reasonable assurance of operational
readiness 2 the charging pumps in the int rico period because these normally operating pumps are
tested quarterly and the majority of the modes of pump degracation could be detected with existing
vibration instrumentation, excapt for the subharmonic and first harmonic modes.

2.4 Saltwater Pumps

2.4.1 Relief Request PR-08, Measuremcnt of Vibration and Hydraulic
Performance Limits

Relief Request: The licensee requests relief from the requirements of OMa-1988, Pant 6,94.6.4

and $.2(d), which require vibratior. measurements o be taken on the upper motor ¥ ~aring housing

fmmcal line shaft puiaps and which specify the hydraulic limits at which corre' . e action is

req .




Proposed Aliernate Testing: The licensee has proposed (o use the requirements for centrifugal
w 10 measure vibration, i.e., on each acoessible pump bearing housing and pump thrust
g housing, and o establish the hydraulic performance limits.

Licersee's Basis for Rch'ﬁ: “These gumps meet the strict definition of a vertical line shaft pump
stated in | -1482, 9 where such a pump is described as “a vertically suspended
pump, waere the pump driver and &:mpin; element are connected by a line-shaft within an
enclosing column which contains the pump bunn’; making pump bearing vibration
measurements impracticable” with the exception of the impracticality of measuring pump
vibration. These are mounted in a dry pit located at the intake structure with pump
orientatic n such take suction through the intake structure floor with the drive motor
mounted on an elevated platform above the pump and connected o the purnp via a vertical shaft
This design allows pump operation in the event of flooding.

NUREG-1482 states that the basis for the more restrictive hydraulic acceptance criteria for vertical
line shaft pumps it due 1o “inherent deficiencies in vibration testing ™ In this case there are no
restrictions o performing vibration measurements as assumed b Code for normal pamp
confi jon (nonvertical line shaft pumps). Thus, with the atility to adequately monitor pump
vi it is not necessary to apply the more restrictive hydraulic acceptance criteria. Clearly,
the more restrictive limits are not required in this case to meet the Code requirement of assessing
pump operetional readiness.”

Evaluatior: Section X1 ‘peviou.sly established the same hydraulic and mechanical %r!ormmce
limits for both cent ifugal and positive displacement pumps. Additionally, Section XI did not
specifically address th+ vibration measurement location for vert.cal line (VLS) mgs The
ASME OM Code Committee rovised the pumnp requirements in UMa- 1988, Part 6.
specifically addresses the measurement of VLS pump vibration. As discussed by Mr.J ~
in NUR.B&/('POI 11 (Ref. 17), vibration 10r these pumps is required to be measured
maotor bearing housing, since “the only acoessit.le bearing for this type of pump is or.
motor bearing, as the pump bw'ings are ﬁu\lly under water.” Specific, more stringent,
hydraulic limits were put into Part 6 for pumps since “there are inherent deficiencies in
vibration testing, and degradation will be identified sooner through changes in hydraulic

y luppethheCodemtimmufaVLSpumpsmcmbushedonﬁtbm
that the pump bearings were not accessible and that the motor bearings on whici: vibration
measurements are taken wese located at a significani distance from the impellers and the pump
bearings. In Question 14 in the Panel Discussion found on page 134 of 0111, one
of the panelist states thai the more stringent criteria for VLS pumps whose casings are not
submerged and are accessible for vibration monitoring would not spply since the metho! of
vibration measurement is essentially the same as eemrifugnl;&ngs. owever, the panelist states
that it would have to ¢ e evaluate! on a case-by-case basis. ASME OM Code Committees
bave recently undertaken review of this issue of accessibility/inaccessibility in VLS pumps.

Based on the fact that the pump bearings are accassible for vibration measurement in these vertical
line shaft centrifugal pumps and that these readings would provide ‘ormation on the mechanical
degradation of the pum equivalent to centrifugal pumps. and considering that imposing the
stncter vertical line pump hydraulic criteria may rzsult in these ps entering the alert and
required action r.zye more frequently, which would result in a ip without & compensating
increase in the level of quality or safety, it is recommended that the licensee’s 1o take
measurements and corrective actions based on the requi ts for centrifugal pumps be
authorized in accordance with lOCFRSO.SSa(a)G)'(‘in%.
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2.4.2 Relief Request PR-09, Vibration Measurement Frequency Response Range
Relief Request: The licensee requests relief from the requirements of the OMa- 1988, Part 6,

$4.6.1.6, which requires the frequency response range of the vibration measuring transducers and
gg)mmmbefmnm ird minimum pum, shaft rotational speed to at least 1000 herz

Proposed Alternate Testing: The licensee has proposed (o use current instrumentation with a
frequency response range from 4 Hz

Licensee's Basis for Pelief: *The speed of the saltwater cooling (SW) pumps is approximately
$85 rpem relating to a rotational frequency of 9.75 Hz. In order to satisfy the requirements of

4.6.1.6, a vibration measurement sysiem capable of measuring vibration to a lower
limiting frequency of 3.25 Hz. would be required.

The instruments currently being used at Calvert Cliffs have & lower frequency limit for reliable,
accurate measurement of 4 Hz. This instrumentation is “state-of-the-art” industrial grade, high
quality equipment. Satisfying the Code requirements with respect to frequency response would

the unnecessary procurement of new and more sophistcated equipment beyond that
intended by the Code.

Monitoring lower frequencies (less than rotational speed) is performed primarily for the purpose
of detecting oil whir! or whip in journal bearings. Other con itions that could result in low
ﬁuLuencyviijm (less than shaft speed) are included in the general category of mechanical
“rub” which is not considemdlobeniﬁ:iﬁcmt fmd\eupectofpungdemdaﬁm‘muepumps
mﬁmmlubﬁcmdm bearings that are not susceptible to oil-relatd vibration

Vibration measurements taken on these ps with instruments capable of moritoring frequencies
10 4 Hz. will satisfy the intent of the that of reading vibration at frequencies “just” less than
one-half the rotating frequency.

In addition to the ASME pump testing, Calvert Cliffs also las implemented a “Rotwting Machinery
Vibratior. Monitoring Program” that includes periodic vibration monitoring of the saltwater
pumps. This program is inclusive and encompasses a8 wider range of vibration analyses at several
critical pump and motor locations.”

Evaluation: The saltwater pumps cperate at low speeds (i.e., at 9.75 Hz). OMa-1988 Part 6
requires that the frequency response range of the vibration measurin transducers and their readout
1o be from one-third =~ *nimum pump to at least 1000 Section XI previously

required that the frequency res range of the readout system be from one-hali minimum

to at least maximum pump rotational speed. This change was made by the ASME OM

Corumittees in order to more uately envelop all potential noise contributors that could indicate
jon. The lower limit of the range is to allow for detection of problems such as bearing oil

whirl and looseness of bearings.

'lhenhmeoolin;pmnptmvuﬁcdlydﬁvmoenuifuwpumpsumhavegmlubdwed
rolle; bearings. As discussed by the licensee, these bearings are not subject to oil whip or whirl
phenomena. Rotor or seal rub is another type of problem found at sub onic vibration levels.
Additionally, loose seals and bearings, bearing and coupling damage, poor shrink fit, torsioral
critical, and bearing-support resonance are also indicated in subharmonic levels (Ref. 16). The
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licensee has proposed to continue nsmg vibration instrumentation with & lower frequency limit of
4 Hz. This instrument would cover vibration frequencies down to 41% of running speed. The
licensee's proposed alternative weuld provide adequate indication of subharmonic 5.
Requiring compliance with the Ccde requirements (i.e., requiring the purchase and use of new
) woula present # - - “dship without a compensating increase in the level of quality or
: A 'lbexe” f?t;'.(.si;( is)mcatmams that the aliemative be approved in accordance with
S55a(a)(3)1).

3.0 VALVE IST PROGRAM RELIEF REQUESTS

In accordance with §50.55a, BGE has submitted twelve relief requests (Ra%uest VR-04 was
withdrawn). Ten requests are for specific and generic valves at the Calven Cliffs Plant that are
subject to inservice testing under the requirements of ASME Section X1. Relief uest VR-06
resses valves that are not required to achieve a safe shutdown. Relief Request VR-12
addresses non-ASME Code Class valves. As discussed in NUREG-1482, Section 2.2, relief is
not required for plants licensed with hot standby as the safe shuidown condition, or for valves that
are non-ASME Code Class. The remaining ten relief requests have been reviewed to verify their
technical be s and determine their ;a}ﬁmtmty Relief Requests VR-05, 10 and 11 are approved
in accordance with Generic Letter 89-04, Position 2. The seven relief requests that are not
;ul:thaiud by Generic Letier 89-04 are summarized below, along with the technical evaluation by

3.1  Safety and Reliel Valves

3.1.1 Relief Request VR-01, Test Accumulators

Relief Request: ‘The licensee requests relief from the requirements of the OM-1987, Part 1,
§8.1.2.2 which requires that a minimum accumulator volume be used for set pressure testing
Class 2 and 3 safety and relief valves used for compress..le fluid service, other than steam, and
specifies the formula to calculats this minimum volume.

ed Alternate Testing: The licensee has proposed to use the requirements in the 1990
Edition of the OM Code, including the 1994 Addenda, which requires the volume of the
accumulator drum and the pressure source flow rate be sufficient to determine the valve set

pressure.

Licensee's Ba::';r/or Relief: *The accumulator volume requirement is not for simple
determination of the valve set pressure. This was recognized by the ASME Committee and
comecied in more recent versions of the OM Code.”

Eval ition: OM-1987, Part 1,98.1.2.2 requires the set p. - st accumulator have & minimum
volume equal to the valve ty (Cubic fee*/seccnd) multiplied by the time open (seconds),
divided by 10. Unlike ASME Section IIL, Pari 1 and the O Code do not require the verification
of valve capacity, only the set pressure. Based on an in.rpretation submitted to the ASME OM
Committee concerning the requirements of Part 1, the commitiee reviewed the requirements of
§8.1.2.2 and its basis. .he Code Committee considered the requirements to be overly
conservative and unnecessarily prescriptive. The Code was revised in the 1994 Adrenda (OMc)
todelaetheptucﬁpdvemqmmenu.ndwmquhethnmevolumemdthepmewmﬂow
rate be suificient to determine the vlve set-pressure. Compliance with the Part 1 requirements
would require a cal~ulation for each valve and possibly requiring resizing the accumulator drum.
The use of the OM Code, OMc-1994, §18.1.2(b) provides an acceptable means of performing set
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Attachment 1-S  wmary of Pump and Vaive Relief Requests

Cailvert Cliffs Nuclear Power Plant
Code Requirementi 1 Proposed Alternate Method of Testing
VR-12 - Part 10,94.2.1, Saltwater air | Exercise valves during refueling. Approval not required.
Test frequency compressors Valves are not ASME
to Instrument Code Class.
Air manual
valves, 1-1A-
: 728, 2-iA-
314,317, and
1110
VR-13 314 |Part1,98.1.14, Press rizer Test valves at normal operating Alternate approved in
Test insulation Safety conditions valve body temperature accordance with
requirements Valves, 1(2)- | profile without valve insulation. 10CFRS50.55a(a)(3X1),
RC-200 and with provisions.
201-RV




pressure tests. Therefore, it is recommended that the licensee's aliernative be authorized in
accordance with 10CFRS0.55a(a)(3)(1). '

3.1.2 Relief Request VR-02, Thermal Equilibrium

Relief Request: The licensee requests generic relief from the requirements of the OM 1937, Pan
1,8.1.34 whjcm:juircs that the test method be such that the temperature of the valve body be
known and stabilized before commencing set pressure testing, with no change in measured
temperature of more than 10 degree-F in 30 minutes for liquid service valves.

Proposed Alternate Testing: The licensee has proposed o use the requirements in the 1995
Edition of the OM Code which does not require verification of thermal equilibrium for valves that
are tested At ambient temperature using a test medium at arabient emperature.

Licensse's Basis for Relief: *“For iesting under normal pt\:vnilin? ambient conditions with the test
medium at approximately the same temperature, the requirement for verifying temperature stability
is inappropriate and an ineffect ve use of resources. There is little or no consequence of any minor
changes in ambient lemperature.

". ais has been identified by the OM-1 Code Working Group and the ASME Code Comrrittees and
is reflected in the latest version of the Code (OM Code-1995) Paragraphs 1 8.1.2(d) and 1
8.1.3(d)."

Evaluation: As discussed in NUREG-1482, Section 4.3.9, the clarification provided in the 1994
Adderda o the 15 %0 OM Code “or 1995 Edition) concerning the requirement for thermal
equilibrium for valves tested at ambient temperature uring a test jum at ambient temperature,
may be used without NRC approval; relief is not required. The licensee should, however,
reference the use of this position (i.e., NUREG-1482, Section 4.39) in the IST Program.

3.1.3 Relief Request VR-03, Alternate Test Media

Relief Request: The licensee requests generic relief from the requirements of the OM-1987,F:..
1,98.1.2.1 and 8.1.3.1, which require safety and reiicf valves to be tested with their normal
system operating fluid and temperature for which they are designed, and § 8.1.1.1, which
requires valves designed to operate on steam be tesied with saturated steam. Alternate rrdia may
be used provided the requirements of §8.3 are met.

Proposed Alternate Tes: rig: The liceusee has proposed to test these valves in accordance with Part
1, except that the valves will be tested at ambient chop temperatures without a iemperature
correlation as required by §8.3.

Licensee's Basis for Relief: *These valves are normally installed on various systems throughout
the plant. Based on potential variations in ambient conditions as well as system opereting
ronditions, a discrete design/operating teaperat re cannot practically be determined for cach
valve. Obviously, it is impractical to test the valve at multipls operating conditions.

Based on input from valve manufacturers, typically safety valve setpoints vaiy inversely with Cie
temperature of the valve Thus it can be deduced that measuring a valve's setpoint at the lowest
temperature that a valve is expected o experience when its protection is required will ensure
adequate protection at the elevated temperatures. Clearly this is a conservative application of the
Code requirement.




The o'y adverse concem i that of the potential for premature Liftin of a valve. Although this is
of some limited operational concern, in no case does it pose a significant safety concern.

Evaluation: OM Part 1,18.1.1.2 and 8.1.1.3 require valves 10 be tested with their normal system
: fluid and temperature for which they are designed, and §8.1.1.1 requires valves
desi 10 operate on steam be tested with saturated sieam. Allernate media may be used,
ded the requirements of §8.3 are met. Additionally, Pant | requires the ambient temperature
oﬂhpopenun;envimnmmtofd:vdvehedmulmdduﬁn the set pressure test. Aliemate
ambieni temperatures may be used, but the requirements of §8.3.2 and 8.3.3 must be met. Part 1,
8.3 requires the estatlishment of a correlation and certification of the correlation procedure.

The licensee has requested generic relief. Generic relief from these requirements would not be

. Each valve's application must be evaluated. The request should identify the specific
test and design and ambient temperatures (or ranges of iemperatures) of each valve. The
il 'ensee states tha: “Obviously, it is impractical to test the valve at multiple operating conditions.”
I is not obvious why it is impractcal to test the valve at multiple operatng conditions or 10
develop a correlation for & number or range of operating conditions.

The licensee states that “based on input from valve manufacturers, typically safety valve setpoints
vary inversely with the temperature of the valve.” This may be true ormemagorityofmevdvu.
however, there are cases where this relationship is not valid. The ASME OM Pant 1 Working
Group has recently reviewed this issue and could not validate this assumption based on input from
at least one valve manufacturer. The licensee should ensure that this assumption is true for all the
valves (i.e., for each manufacturer, model, and whether the valve is insulated or not) that are the

subject of this request.

Additionally, the licensee has stated that premature lifring of a valve does not pose a significant
safetv concern. The licensee should provide an evaluation of this concem for each valve. Each
evaluation should specifically consider the integrity of the ure retzining boundary that would
be violated if the valve prematurely lified, the system's makeup capability, and any other safety
issues (e.g., the potential for overcooling the RCS if the main siean safery valves were 10
prematurely lift). The licensee should discuss the safety significance of each valve.

I conclusion, generic relief cannot be recommended. The licensee should com y with the Code
uirements or resubmit the request provid_ng specific information discussed for each
ve. The licensee is referred to Ref. 14, Question 2.4.7.

3.1.4 Relief Request VR-13, Pressurizer Safety Valves
Relief Request: The licensee requests relief from the requirements of the OM-1987, Pant 1,
48.1.1.4 which requires valves that are insulated in service to be insulated during esting.

‘ed Alternate Testing: The licensee has proposed 1o test these valves in a vendor testing lab
& the vi.'ve body temperature profile necessary to simulate normal operating conditions. No
insulation will be instalied.

Licensee's Basis for Relief: “Changes in safety/relief valve body temperature can change the Lift
setpoint measured during inservice testing. Changes in ambient temperature or modifications to
insulation also may change the lift setpoint by virtue of the resulting effect on the valve body
wmp«paeoﬂmmph&l.l.lhwmdw ect of temperature variations
are minimized. insulation to be installed during testing is clearly i tended to also ensure
the valve body's iemperature, and therefore its performance, is similar to taat under normal
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operating circumstances. Calvmamsmduumimdmenmwopenﬁn,wmpatm file
for the pressurizer safety valves by instrumeitting each valve body at se locations
recording empirical data during normal operation.

Recently, Calvert Cliffs commissioned testing using the valves' actual operating lemperature
profile at & national vendor's testing facili to determine the impact of having the insulation
removed versus installed during testing of the pressurizer safety valves. This testing showed tat
pressurizer safety valves which have had their setpoints satisfactorily verified in-situ will perform
WWhuhahbonmm;Ud\evdwbodyucmnlopu\ﬁngmmnm
profile is .mwwuwndwwduﬁn;mvnmwﬁmedwwmwdvempdm
(whuch differ by only 55 psi).

The first series of tests was performed with each velve uninsulated. Prior o setpoint testing, each
vdwwﬂumﬂymbiﬁmdndmewiﬁedmmm:mﬁkmnthmm
conditions. The valves performed within their as-found setpoint tolerance.

Themowmofmuwupafomedwithwhvdvehuuhwd(uﬁn;dwncmdinmhﬁon
from the plant normally installed on each valve). Prior to setpoint testing, each valve was
stabilized. .dwwﬂuwconﬁgumioo.mevdveeonldnotbethummg
stabilized e the actual operating tem mmﬁlahumd.heaﬂdonl&ebembiliudna igher
temperature. The impact of the higher lemperature profile is that lift pressure for the
valves is lower than when at the correct temperature profile. This is & non-conservative error
because, if the valves were sdjusted o lift at their ting setpoint under these conditions, they
wmﬂd@enhuutoliﬁbyumu&uappmxima y 2% high when returned to their normal plant

The third series of tests was performed with each valve insulated and with the ambient temperature
being varied. The variations in ambient temperature had little effect on the valve's lift pressure.

Because of difserences in the test configuration and the normal plant configuration, the vendor was
unable 1o stabilize the valves' temperature profile when insulated consistent with the one specified
for normal plant operating conditions. Rather, the temperatures measured at all the points being
monitored, most notably the up | °r and lower bonnet, were higher.

mnw“m:pmﬁkfmwmmwvﬂmmmm;mﬁmﬁmmm
because, when edinﬁwplmkﬁwvummawhedrolm&mmofpipingwith
numerous associated piping supports which serve as heat sinks for valves, but in the test
facility these long runs of piping are no longer attached. In the lant, these heat sinks allow the
vﬂmbmbﬂiuunlowmnmproﬁleevcnwkams\&' ted, as compared to the
temperature profiles when .nsulated in the vendor test facility. Additionally, the presence of
forced ventilation in the field increases the heat transfer out of each valve body through tne
insulation for the same ambient tempe: ature whon compared to the stagnant conditions present in
the test configuration.

In other words, the heat input and heat output of the insulated valves in a stagnant environment
annmhebdwdintheudn;fadﬁtymﬁlﬂnvﬂmmbotenw;hwmuzwth
transfer rate through the insulation needed 1o offset the heat input Since the heat transfer out of
the valve 1o the attached piping is lost, more Lieat output through the insulation is required. The
effect is additiona'ly aggravated by the lack of f ventilation. As a result, the valves stabilize
nlhighlanpeumremdmeliftpmsmmwmedmlower(byumuchasnppmximﬂdyZ%)
with the valves insulated and at these higher temperatures.”
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Evaluation: The Code, Part 1,98.1.1.1 requires valves that are designed (o operate on sieam to
be:;wmtemdwith saturated steam. Paragraph 8.1.1.4, requires that the test method shall
be that the temperature of the valve body be known and stabilized before commencing set
pressure testin Valves that are insulated in service shall be insulated in like manner during
testing. Additionally, §8.1.1.5 requires the ambient temperature of the operating environment be
simulated during the set pressure test. The Code does not require the determination or replication
of the normally operating valve body lempatt::mﬁmme. however, it appears that the intent of the
Code is 10 require replication of the operating itions during the test (o the extent reasonable.

Asumdbyulicennebandmwmulu.mnomdomﬁn;vdwbodymmm
hemunmdmmemﬂncﬂitywhwmﬁn;uﬁn;wmwdmnwmmdopum
temperature with the insulation installed due to the lack of adjacent heat sinks and ventilation. Use
of an lower temperature test media would require a comrelation. The licensee's proposal will
simulate the actual temperature profile expenienced during normal plant operation, and provides an
acceptable alternate to the Code requirements. Compliance with the Code would cause the
setpoints 1o be adjusted non-conservatively. The pnxoaed alternative provides an acceptable level
of quality and safety and it is recommended that the alternative be authorized in accordance with

| 55a(a)(3)(i). The licensee should ensure that any modifications to the piping sysiem or
environmenta! systems (HVAC) sre reviewed and evaluated 1 ensure that the temperature profi)s
iz not atiected such that the testing performed would be invalid.

3.2 Containment Spray and Safety Injection System

3.2.1 Relief Requsst VR-07, SIT Discharge Check Valves

Relief Request: The licensee requests relief from the requirements of the OMa-1988, Pant 10,
$4.3.2, which check valves to be exercised nominally every three months, except as
provided by §4.3.2.2, 4.3.2.3, 4.3.2.4, and 4.3.24.

Proposed Alsernase Testing: The licensee has proposed to exercise these valves each refueling
outage, using non-intrusive test methods to verify full stroke. If test results are inconclusive or
the valve does not full stroke, disassembly and inspection in accordance with Generic Leter 85-
04, Position 2 will be performed. Additonally, sample disassembly and inspection may be used,
in lieu of full-stroke exercising using non-intrusives, to minimize radiation exposure when
refueling outage conditions warrant, or when check valve maintenance is already planned.

Licensee's Basis for Relief: “These are simple check valves that have no external means 0
exercise them. i gu\emmq\ﬁmfomingwfmnthenmyinjecﬁonmhwmm
coolant system. ing normal operation, R ptmmishigmmmsdetyinjectionunk
Eum therefore, opening is not :osibh During cold shutdown periods, “dumping™ a safety
jection tank is also not practical due to the plant conditions and the extensive sysiem preparations
:nqkuimd for the evolution. During refueling outages, it is possible to “dump” each safety injection
10 exercise 2ach check valve. However, flow indication is not available and full design flow
cannot be achieved due to the slow opening time of the SIT discharge MOV's. Therefore, the
ability of each check valve to full-stroke can only be confirmed using non-intrusive monitain;
techniques. (Due to their service conditions, these check valves cannot remain instrumented.)”

Evaluation: OM Part 10, §4.3.2 requires check valves to be exercised quarterly. if full-stroke
exadsi;’ during plant operation or cold shutdowns is impractical, it may be limited to full-stroke
during refueling outages. The licensee has discussed how exercising during power operation is
impractical due to the safety injes .ion (SI) system pressure being lower than the RCS pressure.
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Additiona'ly, full-stroke exercising these valves during cold shutdowns is also impractical due to
the need 1o set up test equipment and the fact that the test could delay plant startup. Relief is not
required in order o defer testing 1o refueling outages based on the impracticality of performing the
test at power operation and cold shutdowns.

The licensee has using non-intrusive testing (NTT). Relief is not required because this

test method is an acceptable “oder positive means,” in accordance with Part 10,

§4.3.2.4(a). The NIT must be repeatable and qualified, as discussed in Generic Letter 89-04,

Position 1. The use of non-intrusive test methods on each valve every refueling outage, &s

moedbythcueenm.hmpublcinuocordmcewimw% As discussed in NUREG-
2, Section 4.1.2, check valves may also be tested using NIT on a sampling basis.

The NRC's position is that check valves should be tested with flow, if practical (See discussion in
Reference 14, Question 2.3.23). If testing with flow is impractical, disassembly and inspection is
an acceptable alternative. 1f following the dump of tbeafetyinm’ ion tank (SIT), non-intrusive
test data is inconclusive or the valve did not fully-stroke open, di Liy and inspection would
be an iate corrective action, since refilling the SIT and performing a retest would be
hnfncdul on the extensive test set up and the potential for delaying plant startup. The
vawwmldbequmdwbedechwduwpmbbﬁmuuvﬂvefﬁbdwwﬁbitmnqw
change of obturator pesition.

mwmmmummoraxmewuymdmmmmmawm
with flow to minimize exposure. use of disassembly and inspection
interchangeably with is not acceptable because the licensee may not be able 1o determine
&Mﬁongmnwawndedw uon intervals. Addit y, it would appeas that
s| radiation exposure during valve disassembly and inspection would exceed any exposure
related 1o the use of non-intrusive techniques. The licensee would need to demonstrate on & valve
basis the impractical condition due to radiation dee?osun NUREG-1482, Section 2.5.1
provides guidance on what information should be provi . Additonally, the licensee has
mumplcdinnemblymdinspecﬁonwhencbeckvﬂvemainmhﬂmdyplm
is case, testing with flow would not be impractical, and should be performed first
Maintenance d not be considered a substitute for a Code required test. As discussed in
NUREG-1482, Appendix A, Question Groups 11 an * S, disasserubly and inspection is an
option only where full stroke exercising cannot practiually be performed by flow or by other
itive means. The licensee should perform exercising of these valves in a~cordance with the
The licensee's request to utilize sample disassembly and inspection is not authorized in
accordance with Generic Letter 89-04, Position 2, unless testing with flow is impractical. The
licensee would need to document the basis for the determination that using flow or other practical
means is impractical. As discussed in NUREG- 1482, Section 4.1.2, the use of non-intrusives is
not mandated. However, the NRC encourages the use of these techniques, where practical.

3.2.2 Relief Request VR-08, SIT and SI Pump Discharge Check Valves
Relief chmt: The licensee requests relief from the requirements of the OMa-1988, Part 10,
$4.3.2, which ires check valves to be exercised nominally every three months, except as
provided by §4.3.2.2, 4.3.2.3, 4.3.2.4, and 4.3.2.5.

Proposed Alternate Testing: The licensee has proposed to exercise these valves each refueling
outage, using non-intrusive test methods to verify full stroke. If test results are inconclusive or
the valve does not full stroke, disassembly and inspection in accordance with Generic Letter ¥9-
04, Position 2 will be performed. Additionally, sample disassembly and inspection may be used,
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in lieu of full-stroke exercising using non-intrusives, 1o minimize radiation exposure when
refueling outage conditions warrant, or when check valve maintenance is already planned.

Licensee's Basis for Relief: *“These are simple check valves that have no external means
exercise them. ing them requires forcing water from the safety injection tanks W the reactcr
coolant system. During normal operation, RCS pressure is higher than safety injection tank
pressure thereiore, opening is not ible. During cold shutdown periods, “dumping” a safety -
injection tank is also not practical due to the plant conditions and the extensive sysiem tions
required for the evolution. During refueling outages, it is possible to “dump™ each safety injection
tank 10 exercise each check valve. However, flow indication is not available and full design flow
cannot be achieved due 1o the slow opening time of the SIT discharge MOV''s. Therefore, the
ability of each check valve w full-stroke can only be confirmed using non-intrusive monitoring
techniques.

Altematively, these check valves may be full-stroked using the discharge of a low pressure safety
injection pumnp. However, since the check valves have no external position indication, verifying
their full-stroke open and closed, still requires non-intrusive monitoring techniques. Due w their
service conditions, these valves cannot remain instrumented and it is not considered practical to
instrument them during a cold shutdown pariod.”

Evaluasion: OM Part 10, §4.3.2 requires check valves 1o be exercised quarterly. If full-stroke
exercising during plant operation or cold shutdowns is impractical, it may be limited to full-stroke
during refueling outages. The licensee has discussed how exercising during power operation is
inpractical due 1o the safety injection system pressure being lower than the RCS pressare.
Additionally, full-stroke exercising these valves during cold shutdowns is also impractical due w
the need to set up test equipment and the fact that the test could delay plant startup. Relief is not
required in order to defer testing to refueling outages based on the impracticality of performing the
test at power operation and cold shutdowns.

The licensee has sod using non-intrusive testing (NIT). Relief is not required because this
test method is considered an acceptable “other positive means,” in accordance with Pant 10,
44.3.2.4(a). The NIT must be repeatable and qualified, as discussed in Generic Leter 89-04,
Position 1. The use of non-intrusive test methods on each valve every refueling outage, as
proposed by the licensee, is acceptable in accordance with the Code.  As discussed in NUREG
1482, Section 4.1.2, check valves may also be tested using NIT on a sampling basis.

The NRC's position is that check valves should be tested with flow, if practical (See discussion in
Reference 14, Question 2.3.23). If testing with flow is impractical, disassembly and inspection is
an acceptable altemative. 1f following the dump of e safety injection tank (SIT), non-intrusive
test data is inconclusive or the valve did not fully-stroke open, &,xsnsvembly and inspection would
be an lppmm corrective action, since refilling the SIT and performing a retest would be
im cal on the extensive test set up and the potential for delaying plant startap. The

ve would be required to be declared inoperable first if the valve failed 1o exhibit the required
change of obturator position.

The licensee has also proposed the use of sample disassembly and inspection in lieu of exercising
with flow to minimize onnel exposure. The use of disassembly and inspection
interchangeably with is not acceptable because the licensee may not be able to determine
degradation given the exiended tesVincpection intervals. Additionally, it would appear that
personnel radiation exposure during valve disassembly and inspection would exceed any exposure
related to the use of non-intrusive techniques. The licensee would need to demonstrate on & valve
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specific bazis the impraciical condition due w radiation exposure. NI TREG- 1482, Section 2.5.1
provides guidance on what information should be pfovidu}. Additionally, the licensee has
mued sample disassernbly and inspection when check valve mainienance 1s already p.anned.

his case, testirg with flow would not be impractical, and should be perinrmed firs.
Maintenance should rot be considered u substitute for a Code required test. As dicussed in
NUREG- 1482, Appendix A, Question Groups 11 and 15, disassemt'y and insprction is an
option only where full stroke exercising cannot practically be performed by flow or by other

itive means. The licensee should perform exercising of these Jves in accordance with the

ode. The licensee's request tc utilize sample disassernbly and inspecticn {s not authorized in

accordance with Generic Letter 89-04, Position 2, un..ss testing with flow is impractical. The
licensee would need 1o document the %asis for the determination that using flow or other practical
means is impractical. As discussed in NUREG-1482, Section 4.1.2, the use of non-intrusives is
not mandated. However, the NRC encourages Uie use of these techruques, where practical.

3.2.3 Rellef Request VR-09, SI PIVs
Relief Request: The licensee requests relief irom the nquirements of OMa-1988, Pant 10,
$4.2.2.3(x), which requires Category A valves to be leak tested at least once every 2 years,

Proposed Alsernate Testing: ‘he licensee has proposed 1o test these valves on a schedule in
accordance with the performance-based requirements of 10CFRS0, ~ppendix J, Option B. No
additonal test g will be performed.

Licensee's Basis for Nelief: “Leakage test'ng of these valves for voth purposes is done
concurrently using the same grocrdum und the same acceptance criteria. Recenty, BG&E has
opted w conven to “Option " e Appendix J Testing Program whereby valves thai bave 8
history of good performance with respect tc their leak tight integrity, may be tesied . a frequency
less than the two yesrs required b; Appeudix J and Part 10. The Pant 10 require inents to continue
tc perform seat leakage testing at 2-year intervals for containment icolation v: ' ves which also
provide - reactor coolant system ure isciation function would essentially eliminate the benefit
of appiying Option B to these valves and would subject these valves to unnecessary leak testing
even when they meet Uption B criteria for extending the Appendix J testing frequency. (It should
be noted that local leak rate testing ty . valves requires a reduced KCS inventory condition.)

Th: consequences of failure _}{r:m leakaye) of one of these v .ves is not significant from the

aspect of accident severity. ¢ is tv.0 valve isolation between the LPCI piping and the reactor
coolant systems. Note that these are gate valves that are typically not subject 10 catastrophic failure
when statically closed.

Based on past performance of these valves and other issues d.scussed ahove, leakae testing of
these valves at an extended fraqwm as Ecrmincd by Option B is adequate to ensure the continued
operability and reliability of these valves.

Evaluation: The Code requires leak testing of Category A valves, with leak ¢ sht functions
besides containment isolation, at least once every two years. The licensee has pruposed testing
thuse reactor coolant pressure isolation valves (PIVs) on a schedule in accordance with Appendix
J, Option B. Appendix J, Option B allows Type C testing of containment isolation valves (CIVs)
u}?_e performance based Regulatory Guide 1.163 restricts Type C testing to & maximum interval
of five years.

T%- Lo - requires that the tesi medium be soecified by the owner and pro* £s requirements in
. ant 10, 94.2.2.3(b)(4) for leakage tests involving pressure differenti ~¢r than function
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pressure differentials. Section X1, IWVoMZSWy wiowed a correlation 0 use an
alternate mediurn. However, the ASME OM Commitiees deleted this option in Part 10,
citing in their white paper that correlations were not supperied by in-field test data. As diszussed
hldm‘l:l.'&udm 2.8.8, it is not acceptable o perform one test for 8 CIV, that is also &
PIV, using a ation for low nressure air 0 high pressure water.

The licensee states that leakage testing of these valves, which provide isolation between the reactor
coolant and the shutdown cooling system, for both CIV and PIV purposes is done concurrently
using the sme procedures and the same acceptunce criteria. In their response (> Generic Leter
8706 (Ret. 18), the licensee commitied 1o test these pressure isolation valves using the local leak
rate test in accordance with 10CFRS0 Appendix J each refuelin ouugcmdhn‘l{ovmme
ucoeptance criteria for each valve in sccm, therefore no correla on is required. licensee has
pvopoudntinnhel’tvunmﬁmﬁmmml.u.wﬁmmatdmmnw
calculated peak containment internal pressure 10 & design basis accident.

Tue Standard Technical § ons (Ref, 19) require testing of PIVs at least every 18 months,
a typical refueling cycle. addition, testing must be performad once afier the valve has been

Wbyﬂwuuucmdwmmdgmmdn.mm linmofo.s?n inch of
wnindvdvediunuuprm:muhnum 1o each valve, The basis for the LOO is the
1975 Reactor Safety Study that identified pc antial intersystem LOCASs as a si t contributor
10 whe risk of core melt. dominant accident sequence in the intersystern L category is the
failure of the low pressure portion of the shutdown cooling (SDC) system outside conwinment.
The licensee's Technical Specifications, however, do not include requirements for PIVs.

The licensee has not discussed the hardship or unusual d with performing the PIV test
nfml‘udngmevdmu s could be perform meam.ﬁmbymdncn
for the water from the system. It is recommended that the request for be

denied because the extended test interval is not usdﬁed;ivendzu!uyd;niﬂcmeedlhe

potential for a intersystem LOCA in the safety 'oalmn.mmdaummpﬁomym.ud
the size of the valves (i.e., 12 inch). While extending the leakage testing is already acceptable
under the provisiuns of OM Pant 10, the Code includes no provisions for leak testing PIVs at
hm;hbeyoMcnoeemyZyem The licensee should coctinue to perform leakage testing
every 2 years.

mmmwymmumudmmcm“fmmyn?umu Therefore, it is
assumed that the licensee is complying with the requirements of Part 10, §4.2.2, except for
wm.us(.). This would include the analysis of leakage rates and corrective action
reg ts of §4.2.2.3 (¢) and (). The licensee should submit a request for relief if these

requirements are impractical.

Awwunmu licensce has indicated in the Valve Taoles that these valves are passive closed
valves and has not specified an exercise in the closed direction. These valves are containment
isolation valves and would appear to have an active closed function during shutdowns when
shutdown cooling was in operation. The licensee should review the function and testing

requirements for these valves.



4.0 VALVE TESTING DEFERRAL JUSTIFICATIONS

Baltimore Gas and Electric Company has submitied 59 justifications for defl valve testing.
These tions document the impre-ticality of testing 196 valves quarterly, during power
, and 36 valves m'.nw or cold shutdowns (counting valves in both units).
Justifications were to verify their technical basis.

As discussed in Generic Letier 91-18 (Ref. 20), it is not the intent of IST to cause unwarmanted
|ant shutdowns or to unnewssarily challenge other safety systems. Generally, those tests
volving the potential for a plant .udnmmwammorm L, Or excessive

rm ?Mmmmmmp;ud&& Rem: u.onenln ormn orn:ifnn
echnical Pctﬂuﬁon ition of operation is not sufficient or not performing

the req tests, unless the testing renders systems inoperable for extended periods of time

(Reference NUREG-1482, Section 3.1.1). Other facton, such as the effect on plant safety and

the d:fficulty of the test, muy be considered.

Valves, whose failure in & nca-conservative position during exercising would cavse a loss of
tymu{.uncdon.mhuno&:wmﬂmtmminnm(e.g..ldn le‘ munwna
accum tordhch‘tr.or pump discharge crossover valves for uwhonllmuh?
basis assumes that woddbpmhdngwppfdbywmbomuhmmnp.m
not be exercised during conditions when the system is required to be operable. valves may
fall into this category under certain syst= ~onfigurations or plant operating modes, e. . when
one train of 8 redun tBCCS:y:unhinopngle.non-ndmdmwdvs the rema train
should n: be cycled because their failure would cause a total loss of system function, or w
onevalvelnuonmnmwtpuzuﬁonhopeamdinoputblf.dnnduwamvdvelhmddnotbe
exercised during this system configuration.

BNL's evaluation of each deferral justification is provided in Appendix A. The anomalies
associated with the specific justifications are provided in Section 5.12 of this TER.
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5.0 IST SYSTEM SCOPE REVIEW

The review performed for this TEK did not include verification that all pumps and valves within
the scope of 10 CFR 50.55 and Section X1 are contained in the IST Program, and did not ensure
that all applicable testing requirements have been identified. The IST Program’s was,
however, reviewed for selected sysiems. The pumps and valves in the suxiliary feedwater,
com tcooungm.mddunkdmdvolmconmltymmmmm the
req of Serion XI and the regulations. The UFSAR was used 10 determine if the
mdﬂdvdnm ories and valve functions were consistent with t'.¢ plant's safety analyses.
review results compliance with the Code, except for the following items regarding the
Mfmwm.mwmmmamwmwlmsmmm“wm
mm . Additionally, the licensee should verify that there are not similar
with the IST Program for other sysiems.

(1) Valve AFW-4550-CV is an air-opersied valve with a fail close function denoted on the
P&ID, hoever, the 1ST Program does not require & faii safe test. Additionally, this
valve, which is the & + . wnect valve between Units 1 and 2, is identified as a passive
close valve. The check v.. * in series, AFW-190, has no safety function to close. The
licensee should ensure that there is no requirement for uni: isolation once the air-operated

valve is opened.

(b) Normally closed manual valve MS-107 is not included in the IST Program. This
valve is opened o provide main stsam 1o Nu. 12 steam driven AFW pump turbine. The
check valve downstream of the manual valve, MS- 108, is included in the IST Program and
hnlnfﬂyfmcdmwma'gselicenaeeshouldnviewduefunaiouofﬂnmw
valve. As discussed in .1482, Section 4.4.6, manual valves are required (o be
testad in accordance with Part 10 if the valve is credited in the safety analysis for being
cnpo:"zd being repositioned to shutdown the plant, or (o mitigate the consequeaces of an

() Check valves AFW-129, 130, 193, 194, 199, and 200 are the AFW injection check
valves into the steam generaiors. The IST Program owly identifies a safety function to

. The licensee should review the function of these valves 1o ensure that the valves are
not required 1o isolate the steam generators, for example in the case of a pipe rupture, -
Additionally, there are no containment isolation valves identified for penetrations 21 or 22
in the IST ’nm Although no Type C test would be required, pursuant to Agpend'u
A, Criterion 57, at least one containment isolation valve is required. Figure 5-10 of the
SAR identifies control valves CV-4511 and 4512, check valves AFW-199 and 200, and
Jocked closed manual valves AFW-163 and 165 as the containment isolation valves. The
control and check valves are only identified with an active open function. It would appear
that these valves also have an active safety function to close to provide containment
isolation capabilities. The licensee should review the function and c'assification of these

valves,



6.0 IST PROGRAM RECOMMENDED ACTION ITEMS

Inconsistencies, omissions, and required lic -nsee actions identified during the review of the
licensee's third interval Inservice uun'LPmm are summarized below. The licensee should

resolve theee items in accordance with

6.1

6.3

evaluations presanied in this report.

In BCE's IST Program submittal letter, Reference 1, the licensee states that “afier the
lmpttvedTachniulSpadﬂudommwrmved,weﬂnhn lement relief requests as
allow «d by 10CFRS0.55a. Specifically, 10CFRS0.55a(f)(5)(iv) allows up to one full year
following implementation of each relief reque o demonstrate that a Code requirement is
impractical.” The licensee further states that where reiief is required, the updated IST
Srogram requirements will not be fully implementeA until the NRC approves each specific
relief request or the Improved Technical Specification. On page three of the submittal letter
the licensee states “We have concluded that a pump or valve test requirernent by the Code

or addenda is impractical when:
The requirement cannot be met due to plant or system design or configuration;

The requirement would result in an additional use of resources without a
compensating increase in the level of quality or safety; or,

Compliance with the requirer sent would result in hardship or unusual difficulty
without a compensating incre ase in the level of quality and safety.”

NUREG-1482, Section 6 discusses the use of the revised standard technical
specifications. There is a distinction between requests for relief where the Code
requirements are impractical (i.e., 10CFRS50.55a(f)(6)(i)) and requests for approval of
alilemates (ie., | 55a()(3)). As discussed in the , licensees
implementing the revised standard technical specifications will not need prior approval o
implement requests for relief where the Code requirements are impractical. However,
where the uirements are practical and the licensee is proposing an alternar~
(10CFRS0.55a()(3)(i) or (ii)), implementation may not begin until authorized by the
Director of the Office of Nuclear Regulation. Only the first item identified by the licensee
in the submittal letter would be considered by the NRC as impractical, i.e., design
limitations or physical constraints. Rm\ﬁmm that result in a hardship or unusual
difficulty are not considered impractical. The NRC would review these requests pursuani
o (a)(3)() or (ii). As stated in -1482, Section 3.3.3, the regulations do not allow
a licensee to continue with & previous program until the NRC has reviewed the requests for
the next interval. Afier the start of the new interval, the Code requirements must be met
(including for those components where an aliemate is but is not yet authorized),
unless the requirements are impractical or an alternate 1s authorized by the commission.

Section 5.4 of the IST Program discusees testing intervals and states that a 25 percent
extension may be applied to the tes: schedule as alloved by plant technical

As discussed in NU _33-1482, Section 3.1.3, the 25 percent extension v ould not,
however, be applied to safety and relief valve testing in accordance with Part 1.

The note in the legend for the Pump Tables indicates that if the table contains a “YES," the

parameter is measured, vvaluated and recorded per the Code, and if “NO” is indicated, the
parameter is measured in & manner not strictly specified by the Code, and the associot=d
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6.4

6.5

6.6

6.7

relief request is noted. The actual table indicates “YES" for a number of pump parmnelers
that are not measured or evaluated in accordance with the Code, e.g., the charging pumps’
discharge pressure (PR-07). Additionally, a “NO" is indicaied in the speed column for the
Service Water and Salt Water Cooling pumps. A “N/A" would appear more appropriate.

When pump test parameters are in the alen range, the Code require. the test frequency o

be doubled. This includes testing performed during cold shutdowns or refueling outages,

such as proposed in PR-01, 2, 3, 4 and 6. The licensee is veferred 1o Reference 14, liem

3.3.5, regarding the NRC's recommendation on performance of corrective action when

gum s are in the alert range during the test at refueling. (TER Sections 2.1.1,2.1.2,
1.3, 221, and 2.2.2)

The licensee should ensure that the problems detected at running speed and at subharmonic
levels are ndequnel‘{ assessed using the proposed vibration instrumentation for the
chugin:.rumgpt (PR-05). Consultation with the pump manufacturer would provide
additonal basis for this request

The licensee has stated that the charging gump vibration instrumcntation is “state of the ant”
and that compliunce with the Code woud require unnecessary procurement of equipment
beyond that intended by the Code. The licensee has not provided sufficient information on
the hardship or unusual difficulty associated with complying with the Code and has not
demonstrated that there is not a compensating increase in the level of safety. Numerous
utilities have procured and utilize vibration measurement equiprent that have frequency
response ranges down 1o 1.5-2 hz (e.g., Monticello). It appears, based on the licensee's
revious IST Program submittal (Ref. 15), which states that the chargin pump's

entation reads accurately from 3 hz, that the licensee has, since the last interval,
replaced the vibraion instrumentation. Therefore, it is recommended that relief be denied.
The licensee should procure new equipment that meets the Code requirements or revise
and resubmit the relief request to address the specific hardship and how the proposed
aliemative provides an acceptable level of safety.

The licensee mentions in the basis that they implement a “Rotating Machinery Vibration
Monitoring Program" that includes periodi: vibration monitoring of the charging pumps.
The licensce states that “this program is inclusive and encompasses a wider range of
vibration analyses at several critical pump and motor locations.” The licensee, however,
does not discuss what range of frequency this program encompasses and whether spectral
analysis is used.

It is recommended that an interim period of one year be allowed for the licensee either 0
ptotmncwequipmmuhnmeemhecmenquuunenuamixmdmubmimmdu
request. (TER Section 2.3.1)

Relief is not required to use the positions included in NUREG-1482, Section 4.4.9, as
requested in VR-01. The licensee should, however, reference the use of this position in
the IST Program. (TER Section 3.1.2)

The licensee has requested generic relief in VR-03 concerning relief valve test condition
correlation requirements, &nenc relief would not be .Krv riate. Each valve's
application must be evaluated. The reques' should identify osfpeciﬁc test and design
process and ambient tempera‘ures (or ranges of ten:rcmw) each valve. The licensee
states that “Obviously, it is impractical to test the valve . multiple operating conditions.”
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6.8

6.9

It is not obvious why it is impractical (o tes. the valve at multiple operating conditions or
develop a correlation for a number or range of operating conditions. ‘

The lice.see stater that “based on input from valve manufacturers, typically safety valve
setpoints vary inversely with the terperature of the valve.” This may he true for the
majority of the valves, however, there are cases where this relationship is not valid. The
ASME OM Part | Working Group has receny reviewed this issue and could not validate
this assumption based on input from at least one valve manufacturer. The licensee should
ensure that this assumption is true for all the valves (i.e., for each manufacturer, model,
and whether the vaive is insulated or not) that are subject of this request.

Additionally, the licensee has stated that premature lifting of a valve does not pose &
significant safety cracem. The licensce should provide an evaluation of this concern for
each valve. Each evaluation should specifically consider the integrity of the pressure
retaining boundary that would be violated if '+ valve mamt:.l{ Jm the tmm’l
makeup capability, and any other safety issues (e.g., the potential for overcooling the RCS
if the main steam safety valves were to prematurely lift). The licensee should discuss the
safety significance of each valve.

In conclusion, generic relief cannot be recommended. The licensee should comply with

the Code requirements or resubmit the request providing specific information discussed

;bf\;e for each valve. The licensee is referred to Ref. 14, Question 2.4.7. (TER Section
1.3)

The licensee has proposed in VR-13 o iest the pressurizer safety valves in a vendor testing
lab at the valve body temperature profile necessary to simulate normal operating
conditions. No insulation will be instalied. The licensee should ensure that any
modifications to the piping system or environmental systems (HVAC) are reviewed aud
evaluated to ensure that the tem profile is not affected such that the tesung
purformed would be (avalid. (TER Section 3.1.4)

The licensee has pro‘co:ed using noi-intrusive testing (NiT). Kelief is not required
because this test method is considered an acceptable “other positive means,” in accordance
with Part 10, 94.3.2.4(a). The NIT must be repeatable and qualified, as discussed in
Generic Letter 8904, Position 1. The use of non-intrusive test methods on each valve
every refueling o::ge. as proposed by the licensee, is acceptable in accordance with the
Code. Asdiscu in -1482, Section 4.1.2, check valves may also be esied
using NIT on a sampling basis.

The licensee has also proposed the use of samp ¢ disassembly and inspection in lieu of
exacising with flow to minimize personnel exposure in VR-07 and 08. The use of
disassembly and inspection interchangeably with NIT is not acceptable because the
licenses may not be able 1o determine degradation given the extended tesvinspection
intervals, Additionally, it would appear that personnel radiation exposure during valve
disassembly and inspection would exceed any exposure related to the use of non-intrusive
techniques. The licensee would need to demonstrate on & valve § . basis the
impractical condition due to rediation exposure. NUREG-1482, Section 2.5.1 provides
gwdance on * ‘hat information should be provided. Additionally, the licensee has
proposed sample disassembly and inspection when check valve maintenance is a)eady
planned. In this cave, testing with flow would not be impractical, and should be
performed first. Maintenance should not be considered a substitute for a Code required
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6.10

€11

6.12

test As discussed in NUREG- 1482, Appendix A, Question Groups 11 and 15,
disassembly and inspection is an option only where full stroke exercising cannot
pracucally mormed bz‘ﬂow or by other positive means. The licensee should perform
exercising of valves in accordance with the Code. The licensee's request (o utilize
umgle disassemnbly and inspection is not authorized in accordance with ic Letter 89-
04, Position 2, unless testing with flow is impractical. The licensee would need
document the basis for the determination that using flow or other practical means is
impractical. (TER Sections 3.2.1 and 3.2.2)

In VR-09 the licensee lias not discussed the hardship or unusual difficulty with performing
the PIV test every refueling. Testing the valves as PIVs could, as is typically done, be
performed with water, thereby negating the need for draining the water from the system.

It is recommended that VR-09 be denied because the extended test interval is not justified
given the safety significance of the potential tor a intersystem LOCA in the safety injection
sysiem, an accident mitigation system, and the size of the valves (i.e., 12 inch). The
licensee should continue to perform leakage testing of the shutdown cooling PIVs every 2
years.

The licensee has only requested relief from the Code test frequency requirements.
Therefore. it is assumed that the licensee is complying with the requirements of Part 10,
§4.2.2, except for paragraph 4.2.2.3(a). This would include the analysis of leakage rates
and corrective action requirements of §4.2.2.3 (¢) and (f). The licensee should submit a
request for relief if these requirements are impractical

Additionally, the licensee has indicated in the Valve Tables that the shutdown cooling
PIVS/CIVs are passive closed valves and has not specified an exercise in the closed
direction. These valves are containment isolatiun valves ard would appear to have a active
closed function during shutdowns when shutdown cooling was in operation. The licensee
should review the function and testing requirements for these valves. (TER Section 3.2.3)

In Relief Requests VR-05, 07, 08, 10 and 1!, the licensee has proposed to utilize Generic
Letter 8904, Position 2 and has identified in the requests valves fror both units. It is
assumed that there are two valve groups per request (i.e., one for each unit). If the grougs
contain valves from both units, the licensee is referenced to Section 4.1 of NUREG- 1482.
The guidance for grouping similar check valves contained in Position 2 of Generic Leuer
8904, including group size, must be met.

Valve T. *ing Deferral Justification anomalies:
(a) The licensee has not provided a basis in justification CSJ-3 for deferring closure
verification to cold shutdowns. The justification should be revised to address the basis for
deferring this exercise. As discussed in NUREG-1482, Appendix A, Question Group 24,
emcimng the valve open is not a prerecuisite in order to verify the valve's closure

bility,

(b) The Valve Tables indicate that valves 1(2)-CVC-228 will be partially-stroked quanterly.
Justification CSJ-7, however, states that it is impractical to partial stroke these valves
during operation. Additionally, the Valve Tubles indicate that the valves will be exercised
closed at cold shutdowas, while the pasis of justification CSJ-7 states that the valves will
be confirmed closed quarterly. The licensee should correct the Valve Tables or
justification accordingly.
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(¢) Check valves 1(2)-CVC-251 are norrndl; closed and only have a safety function ©
close. The licensee states in justification C5J-BA that “any leakage of concentrated bonc
acid past CV512 into the VCT will affect reactivity and cause & reactor power transient.”
Valve CV512 is a 3 inch globe valve. This ype of valve normally provides excellent seat
leak tightness. It is not apparent that verifying closure of CVC-251 will cause & significan

ywer transient due to leakage past a globe valve. This leakage could be tem %l‘

jecting reactor makeup water directly into the charging pump suction or into the VCT.
Additionally, boric acid is baiwch added during power operation.

The licensee mw when bo‘f’i‘: ul:: is added lobu\eh\;g‘rm dual:; power operation “the
operalors are ired (o verify the plant response by checking the appropniate parameters,
includin VCﬁevel. VCT pressure, and boric acid flow rate. This effectively verifies
CVC251 is uately closed.” This test does not & w0 advunwly CVC-251 is
closed. N y closed valve CV-210X, and valves, CVC-244 and 247, are in
series.

The licensee should review the test method and revise the justification accordingly.

(d) The licensee ha not provided a basis in justification CSJ-9 for deferring valves 1(2)-
CVC-257 closure verification w cold shutdowns. The justification should be revised o
address the basis for deferring this exercise. As discussed in NUREG- 1482, ix A,
Quastion Group 24, exercising the valve open is not a prerequisite in order w0 y the
valve's closure capability.

(¢) The licensee states that is impractical w exercise 1(2)-CVC-186 c&uamdy in justification
CSJ-14, because some flow is diverted through valve 1(2)-CVC-435. Theie is a manual
valve, 1(2)-CVC-188 in series witi valve 1(2)-CVC-435, that could be isolated in order to
full-stroke exe: :ise 1(2)<CVC-186. The licensee should provide a discussion of the
impracticality of exercising this valve by manually closing 1(2)-CVC-188.

() The licensee states in CSJ-15 that valves 1(2)-CVC-435 cannot be exercised open
because the normal charging lineup would be isolateu resulting in level transients, and
would not be considered prudent during normal plant operation. Flow through the 2 inch
bypass would not :._f’é’“' 10 cause = ere pressunzer level transients and plant shutdown.
At least one other CE PWR (Palis.ues, full-stroke exercises this valve quanterly. The
licensee should reevaluate the practicality of full-stroke exercising these valves quanerly.

() The licensee states in CSJ-27 that the test for verifying closure of valves 1(2)-MS-103
and 106 is “extremely cumbersome and m%\\x.uu extensive system realignment and
resources and an extended gﬁod during which the asscciated AFW pump is out of
service.” It appears that when each pmbmwd.mcotherpumpswochwd
main steam valve is closed. Without additional information on the test method used,
the basis for deferring testing is inadequate.

(h) Justifications CSJ-29 and RFJ-0] are based on the need 1o open the valves before
orming the back-leakage tests. Per NUREG-1482, Appendix A, Question Group 24,
t Considerations, if a valve performs a safety function only in the closed positor,
demonstration of a stroke open before verification of closure is not required by the Code
This guidance is also included in Section 5.3 of the licensee's 1ST Program. These
justifications are for valves that are not ASME Code Class 1, 2, or 3.
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(i) Justifications CSJ-34, 35 and 36 discuss the irnpracticality of esting dur'ng power

operation, however, the Valve Tables indicate that the valves will be full-stroke exercised

during refueling. The “cold shutdown" justification does not discuss the impracticality of

testing the valves during cold shutdc wns. Additionally, the licensee has not provided
ustification for deferring closure verification in CSJ-34. The Licensee should revise the
able or justifications accordingly.

(j) Justifications RFJ-€, 7, 8, 9, anc 10, state that the test is impractical W perform “every
outage during normal operation or during cold shutdown periods.” These sentences
appear o be !ncomet. justi ications are for non-ASME Code Class valves.

(k) The licensee has not discussed in CSJ-37 the impracticality of performing a closure test
uarterly. The Valve Tables ident fy that the valves will be exercised closed during cold
utdowns. The Valve Tables or Justification should be revised accordingly.

(1) The basis for justification CS/-39 states that the valves will be verified closed quarterly.
The Valve Table, however, indicates that the valves will be full-stroke exercised closed at
cold shutdowns. The licensee rhould exercise/verify closure quarterly, or provide
additional informadon to justify deferring this test to cold shutdowns.

(m) In the bacis for CSJ-40, the licensee states that the valves will be partial-stroke
exercised whenever the associated HPSI pump is run to fill a safety injection tank. In che
Valve Table, the licensee indicates that the valves ‘will be partial-stroke exercised amnaly.
If the HPST pump is not rur. quarterly to fill the SITs, then the justification shoul provide
additional irformation to support the that partial-stroke exercising is imp.actical 0
perform quarterly. The basis of CSJ-34 states that these valves will be partial-stroke
exercised open quanerly gnd whenever the HPSI pump is operated to fill the SITs.

(n) It does not appeas to be impractical to verify closure of the valves identified in CS)-42
during power operaton. The test connections are located outside containment and there is
no restriction 1o opening one CIV, unless the other CIV is inoperable (See discussion in
NUREG- 1482, Section 3.1.1(2)). The licensee has stated that there is a concem with
radiation exposure, however, the licensee has not provided specific informaton &s
discussed in NUREG- 1482, Section 2.5.1. The licensee has stated that these valves are
opened nhu'vclL‘mmqumdy and for a short duration. The licensee should note that
valves need not be considered active if they are only temporarily removed from their safety
position for a short period of time, &s discussed in NUREG-1482, Section 2.4.2. 1f the
valve is routinely repositioned during power operation it would be considered active. The
licensee should review the classification of these valves and, if necessary, revise the IST
Program to include quarterly testing, or provide additional justification.

(0) The licensee states in CSJ-43 that “In order w0 open these valves, the containment spray
znumps must be operated with injection into ™+ containment spray headers.” However, it is
tical to full-stroke exercise the CS pump discharge valves in any operational mode
m&d&e containment spray header. These valves ure discussed in Cold Shutdown
Justification Number 43, however, in the Valve Tables, these valves are identified as being
full-stroke exercised during refueling. The licensee does not discuss how or when the
valves will be testad in the justification. However, as discussed in Relief Request PR-06
addressing the containment spray pumps, the CS purups (and the associated discharge
check valves) can be full-flow tested substituting the CS pumps for the LPSI pumps in
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6.13

shutdown cooling hn’:np afier sufficient decay heat has been removed. It appears that
these valves will be full-stroke exercised during cold shutdowns of sufficient length. The
licensee should provide addiuonal information n this CSJ 1o supporn deferring quanerly
testing.

(p) The lLicensee states in CS)-44 that the normal way to open valves 1(2)-SW-5149-CV is
10 open one of the associated overboad valve pairs. 1t is not apparent from the P&ID
whether the valves can be opened using the overrioe handswitch HS-5149, without
:ren.ing a valve pair. Provided that the valves cannot be operated using HS-5149, the

ternative provides full-stroke exercising w the open positon during cold shutdowns in
accordance with OM Pan 10, 4.2.1.2(c£ The licensee should ensure that the valves
cannot be operated using HS-5149 such that the valve pairs would not be opened.

(q) The licensee's basis for deferring mdnﬁn RFJ-11 is that 8 LCO would need to be
entered for an extended 'odofﬁmm bly in excess of 3-4 hours). As discussed in
NUREG- 1482, Section 3.1.2, & 1 xquired entry into & LCO to perform IST would not
{:sdfy deferring testing until a cold shutdowa or refueling. ith one diesel mﬂm

operabie during operation, Calvert Cliffs Tech Spec 3.8.1.1 'ﬂ%ﬂ both s be
restored within 72 hours, Tech Spec 3.8.1.2 onl¥ requires one 10 be operable during
cold shutdowns and refueling. Additionally, the 'icensee states that testing quarte.’y
would result in increased run time on the compressors and the potential for air system
contamination. This does not appear to be sufficient basis for deferring testing 10
refueling. On review of the SuninsAir P&ID, it appears that the sup li' header
could be depressurized through SV-10247 and 10275 and the silencers u.m! or air
utaendon. Testing in this manner would probably not require the air receivers or s
10 be declared inoperabie. The licensee should review the test method and revise the
request wcordm,ui Additionally, for the subject valves, the Valve Tabue incorrectly
identifies the Refueling Justification Number as RFJ-08.

The system scope review results showed compliance with the Code, ex~ept for the
following items regarding the auxiliary feedwater system. The license: - hould review
these items and make changes to the IST Progrum, where appropriate. Additionally, the
licensee should verify that there are not similar problems with the IST Program for other
systems (TER Section 5.0).

(a) Valve AFW-4550-CV is an air-operuted valve with a fail close function deno'ed on the
P&ID, however, the IST Program does not require & fail safe test. Additionally, this
valve, which is the cross-connect valve between Units 1 and 2, is identified as a passive
close valve. T sheck valve in series, AFW-190, has no safety function to close. The
licensee showa ensure tha' there is no requircment for unit isolation once the air-operated

valve is opened.

() Nommaly closed manual valve MS-107 is not included in the IST Program. This
valve is opened to provide main steam to No. 12 steam driven AFW pump turbine. The
check valve downstream of the manual valve, MS- 108, is included in the IST Program and
has a safety function to . The licensee should review the function of the manual
valve. As discussed in .1 1", Section 4.4.6, manual valves are required to be
tested in accordance with Part 10 . the valve is credited in the safety analysis for being
capable of being repositioned to shutdown the plant, or to mitigate the consequences of an
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10.

11.

12.
13.

(c) Check valves AFW-129, 130, 193, 194, 199, and 200 are the AFW injection check
valves into the steam generators. The IST Program oaly identifies a sa®+ function to
open. The licensee should review the function of these valves (o ensure u.al the valves are
not required 1o isolate the steam generatc s, for example in the case of & pipe rupture.
Additionally, there are no containment isolation valves identified for penetrations 21 or 22
in the IST s,mn Although no Type C test would be required, pursuant 1o Appendix
A, Criterion 57, at least one containment isolation valve is required. Figure 5-10 of the
SAR identifies control valves CV-4511 and 4512, check valves ATW-199 ana 200, and
locked closed manual valves AFW-163 and 165 as the containment isolation valves. The
control and check valves are only identified with an active open function. It would appear
that these valves also have an active satety function t close to pro ide containment
isolation capabilities. The licensee should review the function and classification of these

valves.
REFERENCES

“Third Ten-Year Inservice Test Program for Safety Related Pumps and Valves,” C. Cruse,
BGE, to NRC Document Control Desk, June 30, 1997

“Response o gaunom on the Third Ten-Year Inservice Test ng:tlfor Safety-Related
Pumps and Valves," C. Cruse, BGE, to NRC Document Control October 1, 1997,

Title 10, Code of Federal Regulations, Section 50.55a, Codes and Standards.

ASME Boiler and Pressure Vessel Code, Section X1, Rules for Inservice Inspection of
Nuclear Power Plant Components, 1989 Edition.

ASME/ANSI OM-1987, Part 1, “Requirements for Inservice Performance Testing of
Nuclear Power Plant Pressure Relief Devices.”

ASME/ANSI OMa-1988, Part 6, “Inservice Testing of Pumps in Light-Water Reactor
Power Plants.”

ASME/ANSI OMa-1988, Part 10, “Inservice Testing of Valves in Light-Water Reactor
Power Plants.”

Standard Review Plan, NUREG 0800, Section _.9.6, Irservice Testing of Pumps and
Valves, Rev. 2, July 1981,

NRC Generic Letter 89-04, “Guidance on Developing Acceptable Inservice Testing
Programs,” April 3, 1989.

Minutes of the Public Meetings on Generic Letter 89-04, October 25, 1989.
f;gglemem 10 the Minutes of the Public Meetings on Generic Letier 89-04, September 26,

NUREG- 1482, “Guidelines for Inservice Tasting at Nuclear Power Plants,” April 1795,

NUREG/CR-6396, “Examples, Clarifications, and Guidance on Prepmnr R uests for
Relief from Pump and Valve Inservice Testing Requirements,” February 1996.

33



14,

16.
17.

19.
20.

21.

Memo w0 File, “Summary of Public Workshops held in NRC Regions on Inspection
Procedure 73756, ‘Inservice Testing of Pumps and Ve'ves,' and Answers o Panel
Questions on Inservice Testing Lssves,” from J. Colaccino, NRC, July 18, 1997.

Letter from R. Capra. NRC, w0 G. Creel, BGE, “Second Ten-Year Inservice Inspection
Tesdn&?roxnm vert Cliffs Nuclear Power Plail, Units 1 and 2, TAC Nos. 64976 and
(4977," dated September 20, 1990.

Pump Handbook, 1. Karassik, McGraw Hill Book Company, 1976

NUREG/CP-0111, Proceedings of the NRC/ASME Symposium on Valve and Pump
Testing, October 1990.

Letter from ). Tierman, BGE, 1o R. Capra, NRC, “Response o Generic Letier 87-06,
“Periodic Verification of Leak Tight Integrity of Pressure Lsolation Valves,” July 7, 197.

Standard Techr ‘cal Specifications, Combustion Engineering Plants, Se; ‘smber 1992.

NRC Generic Letter 91-18, “Information to Licensees Regarding Two NRC Inspection
Manua! Sections on Resolution of Degraded and Nonccnfonning Cunditions and on
Operability,” November 7, 1991,

NRC Generic Letter 90-06, “Resolution of Generic Issue 70, ‘Power-Operated Kelief
Valve and Block Valve Reliability' and Generic Lssue 94, ‘Additional Low-Temperature
Overpressure Protectior. for Light-Water Reactors,” Pursuant 1o 10CFRS0.54(f)," June

25, 1990.



Appendix A-Evelustion of Calvert CIffs’ Vaive Testing Deferrsl Justificstions

Licensee's Justif ation fur Deferring Valve Fxercising

CS)-7 | MD-AFW-102 | “These are simple check valves with no external weans of exercic W Per 22 Valve | i i= anpractical 10 full- or partisl-stroke exercise
and 1(2-AFW.- | thus the only practical mesns of opening these vaives is © operate each | Tables, these e valves open quarterty becawse relatively cold
i16 pump discharging 10 e tesm generat. 3. Drwing piant cperation = vaives e foll- | swuliary feedwater flow woeld he mtrodaced into

power this is nos practicai due 10 the potential for thermal shock of the stoke exerined | ihe steam genersiors wiach coeid potestially resuht
AFW Pump 11 | meam gonerator acezies or internals. During quarteriy testing of the open and chemed | damige © the steam gowerator and novzie

2 and 122D | AFW pumpe, flow is ;outed through 2 minimum flow reciculiation fime | ot ookt > mections due © thermaé shock.  Additic ally,
Discharge branching off upstream of these check valves that rapras Condensate © | shutdowns, during operation the disciarge piping m2y not be
Check Valves | the condensste storage tank and the respective purp's saction ine, thus pressurized and She need 20 set ap egupment makes
partial fiow exercising is also impractical. In addition. the gaanerly it impractical 1 verify closare guanerly.
tescing docs not pressarize the common discharge beader, tus verifying
the cosure of the check vaive o the discharze of the idle pemp s act The shermative provides full-somke exercising o
possible without &8 extensive change in e system valve fimewp. Thie “de apen and closed position daring cold ssdoes
is consistent =40 the position stated in NTTREG- 1432, Paragrph in accordance with OM Pant 16, §4 322 (o).
245"
CS1-2 | MD-AFW 9 | “These are simple check vaives with no exiemal means of exsrcising. Per the Veive | It ks impeactical to fali- or partial-stroke exercise &
and 1(2)>-AFW. | thus the only practical means of opening ibese vaives is 1 operate each | Tables, these these vaiv.s 3pen quarterly bacanse miatively olé ©
130 pump discharging © the steam generators. Decing plant aperation =alves are foll- | suxiliary fesdwater flos would he mtroduced inte

power this i3 not practice] due 10 fae potential for thermesl shock of the 20’ 2 exerciaed | the steam grncrators wnich conld poientially reseh
AFW Discharge | steam generator nozzies and intermals. During qur ~=rly testing of the upen at cold in damage © the sicam genersior aad nozzie

to Steam AFW pumps, flow ie romed throegh & minimuem flow /ecircuiation fine | shutde wae comnnections due 1o iberma; shocx

Generatoes branching off upstream of these check vaive: that retums conaensate 0

Check Vaives | the _ondensate storage tank and the respective pamp's suction line, thas THe shermative grovides fail-eoke exercising o
partial fiow exercising is also i wctical. This is consisient with the the open position ¢ < cold shusdowns i

position stated in NUREG- 422, Peragraph 2.4 5.7 soordence withy. .m0 43226
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CSi-3

12)-AFW-13
AFW Pump 13
Check Valves

“These are check vaives with no external means of exercising; thus the
onty practical mesns of opening ihese valves is 10 operate each pump
discharging to the steam penerators. During oiant operation 2t power
this s not practical due to Se potendal for thermal shock of the sieam
generator nozzies or internals. During quarterly testing of the AFW
pumps, flow is routed Qrough 2 minimem flow recirulatios line
hranching off st these check valves "2t returns condensate 1o the
condensste storage tank and the respes tive pump's suction line, thus
partial flow exercising is also impractic®i.  This is consistent with the
positica stated in NUREG - 1482, Paragraph 2457

Per the Valve
Tables, these
valves are full-
s*roke exercised
open and dosed

it is impractical to full- or partial-stroke excrcise
these valves oren guanerly because meiatively coid
suxiiiary fendwader flow wonid be introduond into
the steam generstors wiich could potentially result
in damage © the sieam generat-w and novzie
commections dee 20 thermal shock.

The shermative provides full- srnke exercising o
the open position durmg cold shutdowns in
sccondance with OM Part 10,4322 ().

The licensee has not provided a hasis for deferring
the exercise closed © coid shutdowns. The
justification showid he revised t0 address the hasis
for deforring this evorcise.  As discussed in
NUREG- 1482, Apperdix A, Quest.on Group 24,
exercising the valve open is not a prerequisite in
order 0 verify the valve's closure capability.

CSi4

12)-AFW-190
Unie 1(2) AFW

Check Vaives

“These are simple check valves with no 2xiernal means of exercising;
thus tHhe only practical means of opening these valves is 10 operate each
pump discharging © ihe steam generators. During plant operation st
powes this is not practical dee 1o the potential for thermal she—* of the
steam generator nozzies or internals. During quarterly testing,
AFW pumps, flow is mated through a minimum flow recirculation line
branching of upstream of these check valves tha: retumns condensate ©©
the condensate storage tank and ihe respective pump'* suction finc, thus
partia! flow exercising is also impractical. This is consistent with the
position stated in NUREG- 1482, Paragraph 245"

Per the Valve
Tables, these
valvee are full-
stroke exercised
open at cold

Tt is impractical o fuli- or partial-stroke exercise
these valves guanterty bocause relatively cold
miliary feedwsier flow would be introduced into
the steam generators which coulc potentially result
in damage 10 the stear= *enerator and nozzie
connections due 10 therma! shock.

The itermative provides fuil-stroke exercising 10
the open position during cold shutdowns .n
sccordance with OM Part 10, 94322 ().

CS)-S

12> AFW-193,
12)-AFW-194,
12)-AFW-19
and 1Q2)-AFW-

AFW S/G

Supply Check
Vaiwes

“These are simpie check vaives with no extermnal means of cxercising;
thus the only practical means of exercising ix o operaie cach pump
discharging 1o the stcam generators. [Muring plant operstion st power
this is not practical doe to the potential for thermal shock of the sticam
generator nozzles or intmmals. During quanterly testmg of the AFW
poenps, flow is roated throurk & minimem flow recircelation line
branching off upstream of these check valves that retums condensate ©©
the condensate storage tank snd the respective pumgp's saction line, thas
pertisl flow exercising is aiso impractical. This is consistent with the
position stated in NUREG- 1482, Paragraph 245"

Per the Valve
Tabies, these
valvee sre full-
stroke exercised
open st cold

It &= impractical to full- o partiai-stroke exercice
these valves quarte 1y hecause relsiively cold
suxiliary feedwater flow would he introduced mio
the steam generaiors which could potentially result
in dansane 10 the sicam genorator and nozzie
conmections due 1o thermal shock.

The shernative provides full-stcke exercising o
2 open position g cold shutdowns in
scoordance with OM Part 10, §4322 ().




IDCVC-ii2

VCT Outlet
Check Vaive:

“These are simpie check valves with no means of noting obturator
positior. nor for nunesl Xxercising. Exerciting these vaives in the ciosed
direction reguires reafignment of the CVCS system #nd skifting the
suction of ihe charging pumps 1© an alternaie scurce of water or securing
@2 pumps. During piam operation this would disrept the CVCS system
baisnce with the potersisl for cansisg severs pressurizer level transients
or reactor coolant make-up boron conorniration variations.  Partial-stroke
exercising of these valves presens the same risks and problems that are
associated with full-stroke exercising: thas it 1. also not feasibie during
operation. This is consistent “with the position stated in NUREG- 1482,
Paragraph 245"

g

Tabiles, thes
valves are foll-
stroke exercised
closed & cold
shutdowns:

Per the Valve It is impeactical o full- or partial-stroke exercice
these va_ ves guaneriy becanse is ds son of these
valves wouid roguite the charging pumps 0 "# ¢
suction from the RWT or boric acid storage tanks
which could cause pressuriver ievel and reacwor
power transicnts due o the introciuction of

concentrated boric ackd, resuiting i possibie plant

huicdown or tp

The ahermative provides fufi-stroke exercising o
the closed position during cuid chutdowns in
sccordance with OM Part 1094322 ().

l

Cs1-7

12 OvCas

Gravitv Feed
Check Valves

“These are simpie check valves with no means of noting obturator
position nor for manual exercising. Exercising these vaives in the open
direction requires realig xment of the CVCS system and injection of
concentrated boric acid into the reactor coolant system via the charging
pumps. During plant operation this could disrupt the CVCS system
balance with the potential for causing severe pressurizer level transients
or reactor coolant make-sp boron concertration va: ations. Partial stroke
exercising of these valves presents the same risks and probiems that are
associated with full-stroke exercising, thus it is also not feasible during
operation. Thes valves can be confirmed closed (statically tested)
quanerly. This is consistent with the position stated in NUREG- 1482,
Paragraph 2457

Per the Vaive
Tables, these
valves sre full-
stroke exercised
open and closed
at coid

are partial-
stroke ¢ oroised

Tt is iapractical to fell- or partial-stroke exercise
these valves open quanterly because the charging
pumps wowid be reguired 1o take suction from the
baric acid storage tanks which could cause

presss izer level snd reactor power trans*nts duoe ©©
the introduction of concentrated boric acid,
resulting in possible piant shutdown or trip.

The altermative provides fuil-stroke exerciting to
the open position during cold shutdowns in
scoordance with OM Part 10, $43 22 ().

The Valve Tabies, however, indicate that these
valves will be partiaily-stroked quarterty.
Additionally, the Valve Tables indicate that the
valves will be exercised ciosed at cold” shutdowna,
while the basis of the justific stion states that the
valves will be confirmed ciosed quarterly. The
licensee shouid correct the Valve Tabies or

justification accordingly.




Roration Check
Vaives

“These ar= simpie checx vaives with no means of noting obturator
position nor for manual exercising.  Exervising these valves in the open
direction requires mjection ~{ crmo-ntrated boric ackd imto fhe reactor
coolant system via the charging pumps. During piant operation this
could disraps wae CVCS system balance with the potential for camsing
sevese pressarizer kevel iransients or reactor coolant meie-ap boron
Comoentn Son variations. P al-stroke exercising of these valves
presents the same risks snd probicms that are associsted with full stroke
exercising, thus it is also not feasible during operztion. This is
consistent with the position ststed in NUREG-1482, Paragroph 2457

Per the Valve
Tabies, these
valves are foll-
sk exercised
open st cold

It is impractical 1o full- or partiai-saoie sxercise
these valves open guareriy decause the churging
pumrs would he requarer: o take saction from the
boric ack! storage anks which could canse
pressurizes level and reacyor power ransients duc ©©
the introduction of ormcontrated Horic ackd
ressiting i possibie piaant shutdown or trip.

The airernative provides fuli-stroke exerciting
the open position during cold shoadowns »
sccordance with OM Part 10, §4322 ).

g’

1-CVC-251

Wat>r Sapp’y
o VCT Check
Valves

“Verifying the shility of this ~heck valve 10 close reguires applying 2
back-pressure. The only source of a back -pressure during normal
operasion is 3 boric acid pump (emporarily installing s test pump eac’
quarter is not corsidered practical). However, the boric acid pump
discharge pressure is high enough 10 create a conc>m regarding possibie
lealtage past CV5i2 into the V7. { (since there are no isclation valves
between CV512 and the VCT). Under accident conditions with CV210Y
open, seat leakage past CV512 into the VCT does not present a concern
because enough boric acid will sti'l reach the charging pemp soction.
However, during posrer operation, any leakage of concentraced boric acd
past CV512 into the VT will affect reuctivity and canse a2 reactor power
transient. Fo thermore, 88 the fuel cycle progresses and less boric acid is
required ia the RCS, the i act of such a reactivity changes will become
more proncanced.  This is consistent with the position nuated in
NUREG- 1482, Parngraph 24.5.

When concentrated boric ackd is betch added ® the VT during power
operation, the operators are required © verify the pla’ response by
checking the sppropriate psrameters, incloding VCT level, VCT
pressure, and boric ackd flow mate. This effectively verifies CVC2S1 is
adoquately closed.  After each aduition of conoentrated boric soxd 1o the
VCT, deminerslize water i used to flush the piping. This strokes op=
CVC251. Therefo-z, over the course of each quarter, this check valve is
of lesst pax - _soked open and closed sevenal tinies. Howewer, since the
degree of RCS boration declines a2 the furl cycle progrosses, the
frequency of adding concentrated boric acid 10 the VCT siso decreases. B
is 5.0t practical 0 add concentrated boric 2id 10 the VCT solely for the
purpose of pant-stroking CVC251."

Per the Valve
Tabies, theee
valves are full-
syoke exercised
closed at cold

These check valves are normally ciosed and only
have a safety function ©© close. The licensee states
that “any leakage of concentrated boric acid past
CVS12 into the VCT will affect reactivity and
Ccause 4 reactor power transient.” Valve CVS12 s
2 J-inch giobe vaive. This type of valve p~~mally
provides excefient seat icak tightness. It is not
apparent that verifying closure of CVC-251 will
cause a significant power transient due 0 icakage
past a globe valve. 1his leakage couid be tempered
oy injecting reactor makrap water directly into the
charging pump saction or into he VCT.
Additionaily, boric acid is batrh added during power
Iperation.

The fiomesee states that abhen boric acid is sided
the VT duriag power operation “the operators are
required o verify the pan* response by checking
the sppropriste parameters including VOT fevel,
V7 pressare, and boric ocid flov - rate. This
effectively verifies CVC2S1 s adoguately closed ™
This test docs not appear 0 adogquaiely verify
CVC-251 s closed.  Normally closed vaive CV-
210X, and chock valves, CVC-244 and 247, are in
series.

The licener: o mview the st methes! and
revise the justification scooruingly.




“Exercising these valves requires realignment of the CVCS system and
shif2ing the suction of the charging pumps © the refueling watcr storage
tnk (RWT). During plant operstion this could disrupt the CVCS
system balsnce with the potential for cansing severe pressurizer level
ransients or reactr coolsnt make-up boron concentration variations.
Partial-stroke exercising of these valves presents the same risks snd
problems that are associated with full-stroke exercising, thas & = sleo
not feasibie during operation. This is consistent with the position stated
in NUREG- 1482, Paragraph 245~

Per the Valve
Tables, these
valves are full-
stroke exercised
open and cosed
at coid

Tt is = eactical 10 full- or parnal-wrmke exercise
these valves open guanterly hecause the charging
pumps wouid be reguired 10 take sactioe from the
RWT which corid cause pressurizer level and
TeRCHY power transients due 10 the introduction of
concentrated baric acid. msuiting in poss.oie plant
shutdown or trip.

The shernative provides fail-stroke exercising o
the open position during cold shusdowns in
socordance with OM Pant 10, 94322 ().

The Eicen.ee has not provided 3 basis for deferring
the exercise closed 1© cold shutdowns. The
justiCcation shouid be revised to address the haris
for deferring this exercise. As discussed in
NUREG- 1482, Appendix A, Question Group 24,
exercising the valve open is nos a prerequisite in
order 1 verify the valve's closure capabslity.

Csi-10

“Exercising these viives reguires a major realignmeni of the CVCS
system. During piant operation this could disrupt the CVCS sysiem
belaxce with the potential for causing severe pressurizer level transients
and a piant shotdown. Partial-stroke exercising of these valves presents
the same ricks and problems thas are associateu with full-stroke
exercising, thus it is also not feasible during operation. Thie is
consistent with the position stated in NUREG- 1482, Pamagraph 24 5™

Per the Valve
Tables, these
valves sre fu''-
stroke exercise!
closed st coid

It is impractical to full- or partual-stroke exercise
these valw - gearnterly because normal makeup flow
would be imermupted resuiting i pessurizer level
transients. If alemate makeup sources were
introduced, i.e., the RWT or boric acid stomage
tanks, reactor power tansients due 1o the
introduction of concentrated boric acd cowid result
in possibie plant shutdown or trip.

The ahte mative proandes full ormiee cxen ring o
the ciosed position during coid shutdowns in
sccordance with OM Part 10, 94212 ).




“Exercising these valves reguires resdionment of the CVCS system and Per the Vaive | It is Empractical to full- or partal-stroke exercise
shifting the suction of the chargirg pumps 10 the wfueling water storage | Tables, hese these vaives open guanerly hecause the charging
RWTw ank (RWT). During plant operation this conld disrapt the CVCS valves o= full- | pumps would be mguired 10 take sectios from the
Charging Pump | system baiance with the potential for causing severe pressarizer level stroke exercised | RWT which could casse pressurizer level and
Swction Check | transients or reactor cooat make-ap horon concentration variations open and cosed | resctor power transients due o the introduction o
Vaives Partisi-stroke exercising of theae valves presents the same risks sod ot cold concentrated boric ackd, resaliing in possible plant
probiems thst are associae | with full-stroke exercising, thas ¥ is siso shotdowns. shutdown or trip.
rt feasibie Jurang operation.  This is consistent with the position stated
in NUREG-i482, Paragraph 245" The alernative provides full-stroke exercising 10
the apen position during cold shutcowns in
sccordance with OM Part 10, 94322 ).
The ficensee has not provided 2 basis for deferring
g the exercise closed 0 coid shutdowns. The
! justification should be revised 10 address the basic
for defexring this exercise.  As discussed in
NUREG- 1482, Appendix A, Question Group 24,
exercising the valve open is not a proreguisine in
order 10 verify the valve's ciosmre capabniity
W2CVC-501- | “Exercising these valves reguires 2 major realignment of the CVCS Per the Valve | It is impractical to full- or partial-stroke exercise
MOV system. Durirg plant operation this could disrupt the CVCS sysiem Tables, these these valves guarnterly hecause normal makeup flow
balance with the potential for ~ausing severe pressurizer level transients | valves are full- | would be interrupted resulting in pressurizer level
VCT Outlet and a plant shetdown. Partial-stroke excrcising of these valves presents | stroke exercised | transients. I alternate makeup sources were
Isotatyon the same risks and rwoblems that are as<ociated with foli-stroke closcdsoold | introduced, e the RWT or boric acid storage
Vaives exercising, thus it is aiso not feasibie during operation. This is shutrdowns tanks, reactor power transients due 10 the

consisten: v-ith the position staied in NUREG- 1482, Prseraph 24,5~

imtroduction of concentrated boric acd could resalt
in possibie ptant shutdown or mip.

The shermative prov: o full-stroke exercising 1o
the closed position suring cold shatdowns in
asccordance with OM Part 10, 94212 ().




“Exercising these valves reguires realignment of the CVCS syviem and
shifting the sucdon of the charging pumps 0 the r=fucling wwte - orage
tank (RWT). During piant operation this conld dsrupt the CVCS
system balance with the potential for causing severs preseurizer leved
transients or reactor coolant make-up boror concentration variations.
Partial-stroke exercising of these valives presents the same risks and
probiems that are associated with foll-stroke exercising, thus & is also
not feasibie during operstion. This is consistent with the position stated
in NUREG- 1482, Paragraph 2457

Per ibe Valve
Tabies, these
valves are full-
stroke exercised
open and closed
=t coid

shutde wns.

Tt is impractical *> f=fi- or parual-stroke exercise
these valves open guarterly because the charging
pumga would be requirsd 10 ke sxction from the
RWT which could cause pressevizer level and
reactor powey transieats due o the memduction of

concentrated boric ackd, re<uiting in possibie plant
shutdown or trip.

The altermative peovides full-stroke exercising o
the oper position during cold shutdowns in
sccordance with OM Part 10,9422 2 ().

The licenses 2= not provided a basis tor deferring
the exercise closed 0 cold shmdomme The
justification showid be revised 10 address the hasis
for deferring this exercise.  As discussed in
NUPEG- 1482, Appendix A, Question Group 24,
exerciting the valve open is not a prereguisite in
order 10 verify the vaive's closare capabnlity.

“Exercising these valves requires a major realignment of the CVCS
system. During plant operation this couid disrupt the CVCS system
halance with thr: potential for causing severe pressurizer Lovel transients
rnd & plant shutdown. Partial-sroke exer Cising of these valves presents
the same risks and problems that are associated with foll-stoke
exercising, thus it is Rise oot ="' 2. mng opemation. This is
consistent with the position stated in NUREG- 1482, Paragraph 24 5"

Per the Valve
Tables, these
valves are f4ll-
strokr exercised
closed st cold

It is impractical to full- or partial-stroke exercise
these valves guarterly because normal makewp fcw
wouid be imterrupted resulting in pressurnizer level
transients. I alemate makenp sources were
introduced, e, the RWT or boric acid storage
tanks, reactor power transients doe to the
introduction of concentrated boric acd ousid resalt
in possible piant shutdown or trip.

The altermative provides fuill-stroke exercising 0
the closed position during coid shutdowns
sccordance with OM Part 10,9421 2 ().




RWTw
Charring Pamp

Valves

“During aormal piant of ation, cherging pamp saction is from the
VCT witk makeup water suppiied from demneralized wewee. Showid de
VCT lzvel decrease © 5%, these valves st astically open and the VCT
discharge vaives, MOV-501, dose 10 ensu/e 3 contineous sepply of
borated water © the charging pmaps. If this were 10 oc. ~ 'n the sarly
stages of sn accident, vaive closwre would he regquired inter in $he accident
scenario when tmansferring the charging pump suction 0 the boric acid
makeup tanks for emergency boration. Note that these valves do nox
sstomaticaily close on 2 SIAS. These vaives are mannaily opened
within one bour following 2 SIAS 10 alow the charging pumps ©© take
soction from the RWT 0 de-presy “ze the RCS 10 the shutdown cooling
window apon the loss of the letdos  system with or without auxiliary
spray.

Exercising these valves could resalt in an imbalance in the boron
concentration of the rea~tor coolant makrup and a possibie undesirsble
reactor power transient.  Partial-stroke exercising of these valves presents
the same risks and problems that ar associated with foll-stroke

exercising, thus it is also not feasibie during operation. This is
consistent with the position stated in NUREG- 1482, Parsgraph 2457

Per the Vawve
Tabies, hrse
valves are funll-
stroke exerciend
open ~d dosed
= cold

It i= imprac ‘ol o feli- or partiai-strole exercise
thewe valves guarei’y. Reacior power transients
due © e inrwiuction of concentrated bory acid
from the RWT, could resnit in possibie plant
shyidown or trip.

The ahtermative grovides fufl-smke exercising 1o
the open and choser! position dunng coid shutdowns
in accornance with OM Pant 10, 94212 (o).

-~

Csi-12

“These are simpie check valves with no external means of exercising or
paosition indication. They are stroked open during normal charging pump
operation and during quarnter!, wsting of the charging pumps. The pump
testing opens 172-CVC-184 adequatcly 0 pass the flow required by the
applicabie accident ana! vses for reactor coolant makeup; bowever, this is
considered 1 be 5 part-stroke test since the flowrate it less than that
required for core flush. The flowrsie required for core Nush cannot be
charged 15 the RCS during normal operation as it would reguire abnormal
sysicm limc-ups and likely resalt in endesirable pressurizer level
trmnsients. Verifying closure of these valves requires 8 shutdown of the
charging pumps which would iead 10 an uracceptabie pressurizer level
transient and plant shutdown. This also would place excessive thermal
~ycies on system equipment due 1o stzrting and siopping charging am
ietdown flow. This is consistent with the position state 4 iIn NUREG-
1482, Paragraph 2.4.5. Additionally, entry o this 7-vs during pizxt
lq‘ﬂﬁhmw““

Pe- the Valve
Tabies, these
valves gre iwii-
stroke exercised
open and cosed
ot ooid
shutdow 5 and
ae partial-
stroke exercised

Tt is impractical 1o fuil-exercise these valves open
or ciosed quanerly because of the powential for a
pressarizer level transient that couid cause the plant
o wrip.

The shtermative provides full-stroke exercising 1o
the open and closed position during oold
shutdowns, and partial-stroke exercising quarterly
in sccordance with OM Part 10, 94322 ).




13

12)CVC-185

i

“These normally-closed vaives open when initiating av~iliary pressurizer
spray. In the cvent of a cold leg bresk, the safety injection pumps can
inject into the pressurizer via this line for core flma.

These are simple check valves with no external mesns of exercising o
position indication. Exercising these valves 10 the open position would
~equire initiation of suxiliary pressurizer spray flow and injection of coid
water into the pressurizer spray norzie placing significant thermal stress
on the spray Jine and spray nozzie as well as wnnecess vily consuming
the lirnited number of thermal cycles aflowed for the pressurizer nozzies.
Sech an evolution could also ressht in an undesimbie reactor pressure
transient and the potential plant shutdown or trip. Since they cannot be
stroked open during operation, it is also aot possibie 10 stroke or
otherwise verify ciosure of these valves. Partial stroking of these valves
presents the same risks snd problems thal are associated with full
stroking, thes it is also not feacible during operstion.

Due © the systzm configuration, insefTicient instrumenta.ion exists 1o
verify either check valve's closare upon cessation of flow. During cold
shutdown periods, the velves can be instrumented 10 permit nonintrusive
verificstion of thei: closure; bowever, due 10 their location in the
omtainment snd equipment limitations, these vaives cannot remain
Instramented during normal operations. Additionally, iastrementing
them each guartsr during normal operation is impractical due 10 the
excessive persomnel radiation exposare which would be 2xperienced.
This is consistent with the position stated in NUREG- 1482, Paragraphs
245mmd 3117

Per the Valve
Tables, these
valves are full-
stroke exercised
open and dosed
of coid

It is impractical to full- or partial-stroke ex~Tise
these vaives open quarterly becase cooder water
would be introduord into e Sressarioers whech
oould cause 8 RCS pressure transient and
pot-ntia’y reswit in damage © the nozzie
connections due to thermal shock

it is impractical ¢ verif- the valves’ shility o
close quanerly because of te lack of installed
instrumentation. and the need 0 set up non-

intrusive teet equipment.

The akermative provides full-stroke exercising o
the open and closed position during cold shutdowns
in accordance with OM Part 10, $432.2 (c).

41



SALP INPUT
FACILITY NAME Calvert Cliffs Nuclear -ower Plant Uniis 1 and 2

SUMMARY OF REVIEW/INSPECTION ACTIVITIES

This SALP input is for the Calvert Cliffs Nuclear Powar Plant Units 1 and 2, Inservice Testing
Program third ten-year interval for pumps and vaives. The review was performed by the
Mechanical Engineering Branch with assistance from its contractor, Brookhaven National
Laboratory.

NARRATIVE DISCUSS'ON OF LICENSEES PERFORMANCE

Two relief requests were denied and several require further action by the licensee. There are
several recommendations identifiec in the TER. In addition, the contractor conducted an IST
scope review on several systems against *he requirements of the ASME Code and the

regulations. The review revealed three items that potent.ally were not in compliance with the
Code requirements

With the exception of the above items, the licensae has maintained a focus on safety in the
development of their IST p.ogram.

ORIGINATOR. J. Colaceino
DATE December 1887

ENCLOSURE 2



i

“These ar= simpie check valves with no externa! mesns of exercising or
positon indication. Thry sre stroked open during quarterty westing of
12-CVC-518-CV and 1/2-CVC-519-CV, as well as the charging pumps.
When 1/2-CVC-519-CV is closed, flow can pass through either 172-
CVC-186 (which is in series with 172-CVC-518-CV) or bypass sround
e closed 12-CVC-519-CV through 172-CVC413S and then pass
trough 1/2-CVC-187 (which is in series with 12-CVC-S19CV )
12LCVC-435). There.ore, it is assumed that 1/2-CVC-186 (and 172-
CVC435) are only part-stroked owring quanterly testing. When 172-
CVC-S18-CV is closed, Nlow must rass through 1/2-CVC- 187 (wiich
is in series with 12-CVC-519-CV and 12-CVC435) sithough it is
sssumed 1o spiit equally between paraliel valves 12-CVC-519-CV and
2.CV 435 . Therefore, 1/2-CVC-187 is full-syoked during quartorly
sty nce there is po comparable bypars flowpath around 12 CVC-
- N

| ¢ the system configurstion. insufTicient instrumentation exists i
verify cither check valve's closure upow cessation of fow. During cold
shandown periods, the valves can be instramentad 10 permit nonintrusive
verification of their closure; however, due 10 their location in the
oontainment snd equipmen initations, these valves cannot remain
instrumentsd during normmal cperations. | dditionally, instrumenting
them each gusrier during aormsl operation 12 impractical doe 0 the
excessive personnel radistion expesure which wonid be experienced.
This is consistent wich the position staied in NUREG- 1422, Paragraphs
245d 3007

Per the Vaive
Tabies, 1 and
2CVC- 186 are

exercised open
and closed st

shuidowns, and
=rv partial-

Vaives 1 and 2-
CVC-187 are

exercised open
quanerty and

cxercised closed
of ooid

It is imperctical 10 verify the valves ability ©
ciome guarterty Decause of Be inck of nualied
mstrumentation. and e nesd © set up non-

intrusive st eguipment

The alternattve provides verification of closare
during cold shusdowns in accordance with OM Part
10, 4322 )

The licersee stares that is impractical to foll-saoke
exercise 1H(2)-{VC-186 open quaneriy, becanse
some flow is diverted through valve 12-CVCA3S
There is 2 manual vaive, (1)2-CVC-188 in series
with valve I(2)-CVC 415, that could be isolated in
order to ful-strobe exercise (1)12-CVC-186. The
ticensee shouid provide @ dscussion of the
impracticality of exercising this 7 valve by
maamally closing (1)2-CVC-18R
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[ CV and 102)-
| CVC-516CV
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§
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CS3-17 | HD-CVCS1S- %mdummmmw-m

pressurizer level o7 CVCS syseem nsients with the potential for »
plant wrip. » addition, sach mn operation would Cause unmecTsSary
tuﬂcycbu-wm&c-gu-ihmt
m-mmh&mdﬂm If cither vaive
faiiad © mopen. mn expediitd plant sheedown woukd be mgmred. Partial
‘d_cdmﬁmmm-zm-dmﬂn
associsted wid fall closare, thus it is alto not feasible during operation
This is consistent with the position stated in NUREG- 1482, Paragraph
2457

| Fer the Valve
Tables, these |
valves are full-

syroke exercised |
vt fasl-afe !
tretedd choeed &

cold |
shutdow <

!
!

|
|
i

It is impracticsl to full- or partal-stoke exercise
mmmm«mm
rancients with the poeental for 8 plant oy

The altermative provides full-comke exercising ic
kmmdﬂ-**“mﬂ
hutdow. ne in sconedance with OM Part 10,

{94212 ©@

m&:vﬂwsﬂdmdhmhdmmm
Wfb-dﬂmdmldmmtemimwmk
mwm“mt&wmwmm.m
ﬂ-mhmnlmmdwm
sliowed for the pressurizer nozzies. Such an evolution cowid resolt in an
mmmmunmnm
or trip. Wm«;(nutvﬂmmte—edh-d
munmmmmuns.ﬂon
feasible during operation. Thit it contistent with the position stated in
NUREG- 1482, Paragraph 2457

| Per the Vaive |
| Tables, these
valves are fall-
stroke exercised |
open and '
closed, and fadl-
safe twsted a8
ookd
sheadowns.

!
i
|

It is impractical 0 fufl- or partiai-syroke exoroise
mmmﬂymmmm
be introduced into the pressar izers which could
cause 8 RCS pressure transient resuling in 8 plant
trip and potentially cowdd reseit in damage ¥ the
nozzie comnections due o thermal shock

The alicrmativ 2 pro-ides full-stroke exercsing ©
the open and closed position and fail-safe westing
mwm-mmmm
10.942.12 ©

“These rormally-open valves provide Miowpathe for coofing water
(normal cnoling) 1 and from o the control rod drive mechanioms,

| sesctor cootant pumps, wnd the reactor 1 SICRM PENETAIOE SEPPOT.
Omh(-ydliaevdvamp-m-mvil
mmohgﬂmr-d_:mum-dmm&w
components. Shomid sy one of these valves fail 1o re-open sfter
Clocure. an immediate plant shuedown or e wnd cooldown would
follow Partisl closare of these valves presents the same risk as fof!
Closure: thus it is siso not feasible during operation. This is consistent
with the position stated @ NUREG- 1482, Paragraph 2.4 5.
Additionaily, consistent with NUREG- 1482, Paragraph 3.1.14
component cooling contaimment heat ioads (sach & “he RCPS) will not
Mhmﬁdﬂyon”mﬂvﬂu'

Per the Valve
Tables, these

tested closed &
onid
hutdowne

i these valves guanerly due 1o the p
valves wre fuli- f
stroke exe-tised |
= folsie |

It is Empeacticai o full- or partial-syoke exercise
siad for
eguipment damage resulung from olanng the
cooling water supply

The aternative provides full-stoke exercising o

!&MM-‘&L&MM«M

chodowne in aconrdancr with OM Part 10,
“212@©




ID-CPA-
1410-CV, ')
CPA-1411CV,
ID-CPA-
1412.CV and
12)-CPA-
1413-CV

Con ainment
Buiding Parg:
Suppiy/Fxhaust
Isolation.
Valves

'M“nmmnﬂmmhml-
4nTMW!b.I.7.MnMyWth
Modes  and 6 in e event of a refucling sccident. During afl other
mammmﬁmuumm.  §
w”hwmlaﬂmm”
Sese vaives will be stroke esed; Sowever, they are not necessarily
openec during each cold showdown period. Now- that. if they are not
kanﬂh.ﬂdaypmﬁu-dnnmﬂdnh
Wﬁmnﬂmanawy. s
andrsirabie 1 stroke these valves durmg each cold shusd ywm simce
MMQWRMdmdt&vﬂmd
mwdumhumwmmm
hmmmmmmm
Therefors. these valves will he stroke testerd during each refucting outage
dmu,umm»mmmh
established. ~artial closare of these valves presents the same risks and
mﬁnm'ﬁ;fdd_\:bnlhdmmm
during operation. This is consistent with the ~s#ion stated in NUREG-
1482, Paragrapk 245, (NOTE: Following compéction of ESP 94-205
temlmmvﬂhew-utehaﬁlh
bianked in Modes 14 0 provide containment integrity ) Note that these
valves are pot within the ASME/TS] ciass boundaries ™

Muﬂmmnw»ﬂ&mmm
operation per Calvert Cliffs Techmicai Specifications. if 3 valve were 10
muummmmmmm
mwwm-mmmnrz-w-tmm
containment whose position cannot be verified. In this case, a plant
shutdown woulkd likely be reguired. This is consistent wit® the position
stated in NUREG- 1452, Paragraph 3.1.1(2). Note that these vaives are

nwu&wmm-m‘

Evaluation ot required. Valves are not ASME
Code Class 1,2, or 3




ﬂMuc-l-ibqundnd-inspvdt4h~u-ﬁl-u-d
feedtwater flow 12 (he stewm generators. They ciose 1 fsolsie the sieam
md&“md&ﬂ“mn
pvw-hutidhunl-n-.uunu1nu-uyhn.:-h
hub-uqnn--inl:-hﬁnmnur'-unrbonnﬂvls
signal and the ferderatey headen depressrire

Bnnhhjta:vdialotzdhnlpmhh-!qdns-m-t;iun-uu
flow 10 the sssociated sieam generator During normal plant operstion at
usnnub-wddunminnuwurphn|nnﬁul-nrb.P:ﬁd
closure of these valves presents the same risks and probiems that e
associated with full closure; thes. it it aiso not feasible during operat:on
This is consistent with the position stated in NUREG- 1482, Paragraph
245"

T'Fu.cvdvc ghhwauﬁmmfydu-tdmw
Tables, these | guanterly because testing would result . a plamt

i

valves are foll-
stroke exercised
closed &t ooid

shutdowne

e

sccordance wikh OM Part 10, 4322 @)

I-FW-4516-
MOV snd 1(2)-
FW-4517-MOV

Swam
Ceneraton
Forxtwaser
Sepply
Teolaon
Valves

mm“mmhwm
flow t0 the steam RENCTMOrS. They close on SGIS 10 isolate the steam
wod@&d&udamh&wmnﬂ
Cukpu&nult:-dhkuha-rnuul-u-umnanu:nutqn
d&:-gnu-uinu-myhmnn-nhﬁuﬂv-utpc-.hdn
auldlnu-'nu-nwnzhd:tn-mddurhunnwk
uum.rnp!n-owr&ul;.zdkuuh-ngnu-u.

Euuhh;uhdqo-uzvdw:-iaadﬂ-un-h.!nhn:rnm'm
the sesociated siomm FENCTRIN During normai piant operation st power,
tb-nddnnlinnunucﬂunr-ﬂul-duvmPt‘dck-cor
these valves will couse sevese tramsicmts in siesm generator waeey level
with the potesial for 8 plant rip. Partial closure of these valves
mu-m.ﬂmunwmm
closure: thes, it is also not feasibie during plant operstion. This &
munwmhhmm-lm.mzu.'

I it impraciical to full- or partal-stroke exercise

.mmmﬂymm-(w(h

full-stroke) o couid (for partal-stoke) reselt in 3
plant ¥ip.

The altermative nrovides full sroke exerciting ©
the closed position during (ol shotdowns in
sccordance with OM Pant 10, $42.1.2 (©)

‘T)nhgta:vﬂw:-minhciuu.u:niwvteu-h-u--d
lu-cqnnﬁg-inlauicuqmu:ou&tdﬁrﬂ-qnn&-
incinding the pressurizer spray comtrol valves. If the valve were 1 fail in
umm.n—mwum Partial closwre
oltuzvdn:pn:’al:l-unaillhlch-n:anxlhlbo-m
h-tkd-i'qnnﬂuLTﬂlhuud-ul-ﬁlttpnuuu-ndh
NUREG- 1482, Paragraph 2.4.5. Note that these valves are not within

e ASME/SI ciass boundaries ™

Fvalustion not reguired  Valves are pot ASMF
Code Class 1,2, ov 3.




~These are containment isolation valves * < suto-close on CIS. In the
course of sn accident it may be required 1o _perste CVCS vaives CVC-
$17-CV, CVC-518-CV, and CVC-519-CV for core flush or makes, cad
valves in e PASS sysem, thas re-open’ng these valves would also be
required. Nose that these valves are nod within the ASMFAS] class
brundaries. ;

muﬂmmmganmwm
nwmmmmmmm
Closing bese vaives will isolate instn ment air to the containment I
the valve were o § 3 in (-2 clor>d position, a plant shutdow would b
required. Partial clotnre of these valves presents the same risk as full
-dosure: thus, it is also not feasible during operation. This is consisient
with the positi a stated in NURF™ 1482, Paragraph 24.5.”

“Thes. .ves close on CSAS and SGI to prevent the varestricied
release of steam from m‘tiple steam generators in the e vent of an
mmhe.m-ﬂmmmmmhu
event of 8 LOCA., steam generaior tube rupture, or downstream steamline
raptuve, Wher Josed, they provide isolation of the unz”. ‘cted steam
WMMQMWydm' AFW purap
ubhemm't.u-eﬁommr' “~d per
Technical Specifi. whons Pars. 4.7.1.5 (ITS 3.72.1)

mhgphm-m.hﬂmanyd.ae ralves
wonld result in & major piant transient and » turbine swvd reactor plant
trip. The se valves are provided with the capability of partiai stroke
(closure) exercising which can be performed st prwer without
jeop.rdizing pisnt operation. This is consis*ent wanb the position

in NUREG- 1482, Paragraph 24.5.

It & impractica o full-sroke exercise these valves
MMMMmfuﬂhnM
trip.

The alternative provides full-stroke exercising to
the closed position during cold shutdowns an -
partial-stroke exercising ganerly in accordance
with OM Part 10, §4.2.1.2 (b).




“The-» are simple cl.ock valves wi‘h nc external means of exercising:
Mudym-mdmmmhwwum
steam-driven AFW pump discharging to the sieam ger.orseoes. Full
stroke exercising of these valw s roquires operating each steam-driven
mmuummmm“umu
e tr-bine. During plant operation 2 rowesr, this is not practical dee ©
tcpuuﬁihﬁndtodo(tem-mm-d
internals. During armarterly testing of the AFW pumps, flow is routed
m-m—mmmmmrb-am
unly is practical. The test for verifying closure is etremely
mummmdpmmmm
an extended period during which the associated AFW pump i out of
service. Thus, it aiso Is not praciical during piant operation. This is
consistent with the position stated in NUREG- 1482, Paragraph 2.4 5.

Alernatively, these chewa “aives may be non-intrusively monitor=d
MMLMwmdMmemmgh
performed during 2 coid shutdown period. Huwever, doe to their service

norrnal operation. instrumenting them each quarter wouid present
personnel hasrds dus to the iocation and service conditions

(M.hhmmmummemmu
shutdown), and it is not likely the steam flow through these check valves
resuiting from AFW pumy minimemr flow & - g is sufTicient o frll
stroke these check valves ™

It is impractical to full-stroke exercise these valves
mmmmma
relatively cnoler water from the CST could
potentially result in damage . the steam generator
nozzies due 10 therma! shock. The quarterly
mdummhumm
mode would not fully-opr the steam valves.

The alternative provides full-stroke exercising 10
the open position during cold shuidowns, and
mmmmum
with OM Part 10, 94.32.2 (b).

The licensee states that the test for verifying
closure is “extremely cumbersome and requires
extensive system realignment and resources and an
extended period during which the associated AFW
pump is out of service.” It appears that when each
AFW pump is tested, the other pemp’s associated
check valve Is closed. Without additional
information on the test method used, the basis for

Geferring teting ie madeqate

1(2)-MS-108
and 1(2}-MS-
110

Main Steam

Header 0 AFW
Pump Turbines
Check Valves

“These are simple check valves with no external means of exercising;
mmmmmdmmmhnmu N\
sicam-driven AFW p.mnp discharging 10 the steam generators. Fud
stroke erercising of these valves requires cperating each steam-driven
AFW pump ¥ full accident Tow thus requiring maximam steam flow .
the turbine. During plant o cration at power, this is not practics” dee ©
the potential for thermal shock of the steam generator nozzies and
intermals. During quarte-ty testing of “»e AFW pumps, flow Is routed
m.m—m-mmmmp-um-mdm
only is practical. This Is consistr” vith the position sated in NUTEG-
1482, Paragraph 245"

It is impractical 10 full-stroke exercise these valves
opes quarterty because the introduction of
reiatively cooler water from the CST could
potentially resuit in damage to the steam generator
nozzies due 10 thermal shoc’. The guarterly
testing of the AFW pumps in the mirimum flow
mode would wot fully-open the steam valves.

The aiternative provides full-stroke exercising to
the open position during coid shutdowns, and

partial-stroke exercising quarterty in acoordance
with OM Part IC, $4 322 ().




“These are simple coeck valves with n) externzl means of exercising or
pmmmmu-wuydmmmn
close reguires containment access i exercise them open, followed - &
back-lesxage €3l Swch sccess Is pot practicsl on a routine vasis during
piant operation st powe. These check valves are normally closed and
qwhmummmunm-m
oucurred daring nitrogen addition 10 the STIS. This is a reiatively
infrec uent operation and one 6. short duration. Additionally, these check
valves sre in series with 1 2-51-#91, 172-51-492, 172-51-493, & 172-5}-
494, mmhwmumanhmmlm
mz.u.mcumm-e-amumnm
class bouxdaries.”

Tabies, these
valves me full- |
stroke exercised
closed ® cold
statdowns.

Fvaluation act reguired.  Valves are not ASME
Code Class 1,2, or 3.

1(2)-RC-105-
SV and 1(2)-
RC-106-SV

Preesurizer
Vent Valves

“These valves are administratively controlled in the closed position 0
prevent inadvertent operation. Since these are Class | reactor coolant
mmmfma-mndoxuwmmm
cle~ure could result in a joss of coolant in excess of the limits imposed
by:hePI-lTadnicﬂSpedmmm;n;mm.
Furthermore, failur of the valve *0 indicate a retwr ‘o the fully closed
mmmmmun ly result | . = _ontainment entry
ot power or & plan. butdo . Partial-stroke exercising of these valves
mumm-nmunmwmmm
exercising; hus, it is also wot feasible during operation. Thaids &
mmuwmnmm&nmmzur

It is impractical to fril- or partial-stroke exercise
these valves quarterly because testing during [ ower
mwwumﬂwdmacs

The aliermative provides fell-stroke exercisi o
the open and closed position and fail-sufe iesting
mmmummmm
10, $4.2.1.2 (o).

12)-RC-10NE-
CV and 1Q2)-
RC-100F-C™

Pressurizer
Spray Valves

wnwmmhmmmmm
norinal steaming concit'cns repeatable full-stroke test results for Uicse
mmnmmmmmmmnummmu
shutdown periods when stable test conditions can be established. (These
conditions include securing RCP's and depressurizing the RCS, both of
ach minimire variations in flow through, and differential preseure
a_r0ss, these valves which could affect their performance.) Additionally.
fall-ewroking these valves while the plant is presuarzed will canse
de&emmﬁlmmm
Mdmmmtﬁdﬁm.mg&ghdshmbm
pressice control while the plant is pressurized. This is consistent witt,
oem-m-mmmlm.wzu-

It is impractica® 1o full-stroke exercise these valves
quariary beoanse the te=t would result in s RCS
pressure decrease which could cause 8 transient or
piant shutdown.

The ahernative provides full-stroke exercisingto |
the closed position snd fail-safe testing during cold
shutdowns, and partial-stroke exercicing quartert-
in sccondance with OM Part 10, §42.1.2 ().




CSJ-32 | "RC-105-
oV mnd 102
| RT-104-SV

Reacwor Vessel
Vent Valves

“These valves are opened 23 needied to vent m-condensibie gases trapped
I the reactor vesse] head during metrsd recirculntion to enhance core
oooling. uwmmmy.mﬂmm
i order to conserve reactor coolant inventory. Testing is reqaired per
Technicol Specification 4.4.13. 1 TTS Techsical Requirements Maiwa:).

These vaives are administratively controfiad in the closad position to
prevent inadvertent operation. Since these ere Class | reactor coolant
wmmma-m»m«mm
closure conld result in ¢ loss of coolant in excess of the Emits imposed
MQMTMWMtMM.
Forthermore, failure of the vahw 10 indicate & retern to the fully closed

 position following exercising could likely result in a containment entry

st power or a plant shutdown. Partiai-stroke exercisiag of these valves
mmmmdmunmmmmm
exercising, thus it is also not feasible during operation. This is

consistent with the position staied in NUREG- 1482, Paragi ph 2457

T 1t is impractical 10 full- or partial-stroke erercise

thrse valves quarterty becaunse westing during power
operation couid joupardize the * grty of the RCS
pressare houndary.

The shermative provides f dl-stroke exercising ©
the open and ciosed position end fail-safe testing
during cold shusdowns in accordance with OM Pant
10, $4.2.12 (o).

12)-RC«0-
ERY and 1(2)-
RC-404-ERV

ERV Power-

Operates” Refie!
Valves

i

“These valves provide overpressare protection for the reactos coolant
gystem wirh . lifting & pressurizer safety (these are redundant 1o the
mmmmnnwuummm
mSpadendanguPORVh-W&nelu

pressurizer vapor vent reth is inoperable). Also, they protect the reactor
mbtmbmmwm&mcwhm
is cooled down 10 less than MPT (LTOP).

Bhuhlumuclh.dtacvﬂmduﬁnmm“m
mWﬁWmmmm
m.ummmmhmmedmdu
valves 10 reseat property which would lead 10 system/equipment “amage.
reduced plant relishility, and a possible plant shwtdowr. This is
m\mmmmummtmmzu.'

The POR Vs are located downstream of the block
valves. Therefore, exercising these valves will not
directly result in reactor coolant pressure transients.
However, given the single failure of the PORV
block valve_ it is impractical to exercise these
vaives quanerly. Generic Letter %0-06 (Ref_ 21)
states that testing of tne PCRVs should not be
performed during power operation due 0 the risk
aseocizted with challenging these valves in this
condition.

The asiermative provides foll-stroke exercising to
the open position and fail-safe testing during cold
shutdowns in accordance with OM Pant 10,
4212 (.




1(2)-S1-113,
1(2)-S1-123,
1(2)-S1-133,
and 1(2)-S1-143

HPS! Header
Isolation Check
Valves

These chock valves open o peovide flowpaths for HPSI io the reactor | Per the Valve

coolant system. They close i prevent diversion of LPSI into the HPSI
headers snd can serve as an optional reactor coolant pressure isolation
vatve.

These are simple check valves with no means of externsl position
indication or operation. In order to open these valves, the HPSI pumps
must be operated with injection into the reactor coolant system. This
cannot be perionr ed during pant operation at power because normal
RCS pressare is sbove the shut-off bead of the HPS! pumps. RCS
pressure cannot be lowered sufficiently to pe it full-stroke testing these
valves uniess the piant is shut down. These valves are pant-stroked
exercised open quarterly and whenever the associated HI'ST pump s
operated 1o fill the safety { yjection tanks. This is con-istent with the
position stated in NUREG- 1482, Paragraph 2457

"

Tables, these
valves are [ufl
stroke exerrised
open and 7 sosed
ot refoeli. » and
are partial-
stroke exercised
quanterly

It is impractical to fuli-stroke exercise these valves

open during plant operation because the HPST

mdsdmgcmammdrk('s
pressure. Toe licensee has included these valves in

2 Coid Shutdown Justification, how _ver, the Valve
Tables indicate that these valves will be full-stroke
exercised during refueling. The Justification does
not discuss the impracticality of testing these

valw * during cold shutdowns.

Additionally, the licensee has not provided
justification for deferring closure verification of
these valves. The licensse should revise the Table
or Justification accordingly.

1(2)-51-401 and
1(2)-S1-410

HPS! Pump
Suction Check

Valves

These rheck valves open to provide flowpaths for water from the RWTs |

or containment sumps to the HPS1 pumps during SIAS or RAS.

These are simpie check valves with no means of exiernal position
indication or operation. In order to open these valves, the HPST pnmps
must be operated with injection into the reactor coolant system This
wmwwhgp?ﬂmﬂmmmd
RCS pressure is above the shut-off head of the HPSI pumps, RCS
pmc-lnb:b'ueduﬂidau!ybpamilfnn—smmm
valves umless the plant is shut down  These valves are peni-stroked
exercised quanterly. This is consistent with the position stated in
NUREQ- 1482, Paragraph 245

It is impeactical to full-stroke excrcise these valves
open during plant opexation because the HPSI
pump discharge pressure cannot overcome the RCS
pressure. The licensee has included these valves in
a Cold Shutdown Justification, however, the Valve
Tables indicate that these valves will be full-stroke
exercised during refueling. The Justification does
not discuss the mnr=-ticality of testing these
vasves during cold shutdowns. The licensee should
revise the Tabie or Justification accordingly

1(2)-S1-405,
1(2)-S1-414,
and 1(2)-S1-427

HPSt Pump
Discharge
Check Valves

“These check vaives open o provide flowpaths for water from the HPSI
pumps to the HPSI discharge beaders during SIAS or RAS.

These are simple check valves with no means of external position
indication or opexasion. In order 10 open ihese valves the HPSI pumps
must be operated with {jection into the ieactor coolant system. This
cannot be performed during plant operation at power because normal
RCS pressure is above the shut-ofT head of the HPSI pumps. RCS
pressure cannot be lowered sufficiently 0 permit full-stroke testing these
valves uniess the piant is shut down. These valves are part-stroked
exercised quarterly. This is consistent with the position stated in
NUREG- 1482, Paragraph 245"

Per the Valve
Tables, these
va'ves are full-
stroke exercised
open at
refucking and
are partial-
stroke exer-ised
quarterly.

It Is impracdcal to full-stroke exercise these valves
open during plant operation hecause e HPSI
pump discharge pressure cannot overcome *he RCS
pressure. The licensee has included l2se valves in
a Cold Shutdown Justification, however, the Valve
Tabies indicate that these valves will be full-stroke
exercised during refueling. The Justification does
not discus ' the impracticality of testing these
valves during Joid shuicowns. The licensee should
revise the Table or Justification accordingly




MMQ&QMMMOHPSI”»&
low pressure injection hesder. They close o prever . recircuiati n flow
m-mmu“muumm
impact the effectivencss of ibe operating pump.

These are simple check vatves with 00 external monns of exercising, thes
m(m)mw.mmumm-m
injecting into the reactor coolant system. At power oporation, this is
upﬂkhmk%lmmmmm
10 Overcome reactor coolant system pressure. These vaives are
part-stroked exercised quarterty. This is consisient with the position
stated in NUREG- 1482, Parsgraph 245"

nhwnmmwm

mmmumlmm
Jressure cannot overcome the RCS pressure.

The alternative provides partial-stroke exercising
_ﬁydmm»nm
memhmmvh
OM Part 10, $43.2.2 ().

The licensee has not however, discussed the
impractica. .ty of performing a closure test
quarterly. The Vaive Tables identify that the
veives will be exercived closed during cold
shutdowns. The Valve Tabies or justification
should be revised accondingly.

“These valves provide flowpaths for minimum flow protection. When
mhmﬂ”cvﬂmdaemakﬂnbbdmm

fow from retuming t© the RWT.

osure of either of these valves isolates the mir 'mum recircnlation
mfauummmmummmm
h’uﬁu.ﬂaﬂnﬂmmnuw Failure of
either of these valves in the closed position during r=sting will prohibit
mmummmmt«m«mm
injection and containment spray pumps. Due to0 the probability of
wmwmumuwhmmm
mxmammmmummm
mmmmmnmwnuw.
Partial ¢ sure of these valves presents the same risks and problems that
are sssocisted with fell closure; thus, it is also not feasible during

. This position is cousistent with that of NUREG-1482,

operation
Paragraph 3.1.1 (1).”

Tt is impractical to exercise these valves quarnterly
due 10 the poteutial for pump damage and system
failure if the valves should fail closed during
testing.

The alternative provides full-stroke exercising
érisig cold shu downs in accordance with OM Pant

10, ¥4.2.1.2(c).




1(2)-S1-114,
1(2)-S1-124,
1(2)-51-134,
snd 1(2)-S1-144

1LPS1 Header
Isolation Check
Valves

mmwmm-mmwmwm
borated water from the LPS] pumps to each of the RCS coid legs. They
close 10 isolate the LPST syrtem “rom the HPSI injection headers ©
mamamrmwmmmlmlm
ﬁmmmmumMWMmmnnw
reactor coolant pressare isolation valve.

These are simple check - alves with no external means of exercising, thus
aad@g(qm,m@mm-l‘mlmmhnmm
injecting into the reactor coolant system. / t power operation, this is
mpmsibbhmmcLPSlmc-mdcvﬂopmlrmaa Tge
pressure t0 OVErcome fEactor Coolant SySiem pressaTe. These valves av
part stroked exercised and verified close quanerty. This is consistent
mmpmmnmmrﬁlmmmur

Per the Valve | It is impractical to full-stroke exercise these valves

Tables, Cese
valves are full-
saoke exercised
epen and dosed
=t cold
shutdowns, m«
are partial-
stroke exercised
quanerty

quarterly becawse th= LPSI pnnp discharge
pressure cannot overcome the RCS pressure.

The altermative provides partial-stroke exercising
quoar~rly snd fuil-stroke exercising 1o the open
position during coid shutdowns in accordance with
OM "art 10, 94322 ()

The basis for this justification states that these
valves will be verified closed quarterly. The Valve
Table, bowever, indicates that these valves will be
full-stroke exercised closed st cold shutdowns. The
Hoensee should exercise/verify closure eraterly, or
provide additional information . jusafy deferring
this test o cold shutdowns

1(2)-S1-118,
1(2)-S1-128,
1(2)-S1-138,
and 1(2)-S1-148

Safety Injection
Header Lsolation
Check Valves

'hesevﬂvapoﬁrkqunhsfahumdmﬁm&e%lm
LPSI pumps 10 each of the RCS coid legs. They close to isolate the
safety injection system from the reactor coolant system. They also serve
nmmmmmmmm.

M-emdmdvdvavhhmexnﬁquaacdm
MM(W)WM:MIMIMMM
imjecting into the reactor coolant system. At power operation this is not
MhmethPSlmamdevdopwdﬁdemdm
P, ure to overcome reactor coolant sysiem pressure. These valves sre
m-uolrde:adsedmwbacmﬂnmhed%lmhmn
fil a safety injection tank and verified closed quarterly. This is
consistent with the position stated in NUREG- 1482, Paragraph 245"

Per the Valve
Tables, these
valves are full-
stroke exercised
open 2o closed
st cold
shutdowns, and
are partial-
stroke exercised
quarterly.

I: is impractical to exercise the valves fully open
quarterly becaunse the LPS] pump discharge
pressure cannot ovescome the RCS pressore.

In the basis for the deferral, the licensee states that
the va'ves will be partial-stroke exercised whenever
the associated HPSI pump is rum to fill a safety
injection tank. In tie Valve Table, the licensee
inticates that the valves will be partial-stroke
exercised gquanerly. If the HPSI pump is not nm
quarterly to fill the STTs, then the justification
should provide additionsl information 0 support
the bases that partial-saroke exercising 18
impractical to perform quarterly. The basis of
CS1-34 states that these valves will be partial-
stroke exercised open quanerty gnd whenever the
HPSI pump is operated to fill the STTs.




Z, 3165:-
MOV and 1(2)-
§1-652- MOV

SDC Retum
Header [sotation
Valves

“These normally-closed valve s are opened to ini'iate shmdown cooling.

These are pressure isoletion valves which isolate the high pressare RCS
piping i{rom the low pressare shutdown cooling piping. They are
interiocked with RCS pressiwe and cannct be opened at power. Partial-
stroke exercising of these valves presents the same problems that are
associsted with full-stro e exercising; thus, it is also not feasible during
operation. This is consistent with the position stated in NUREG-1482,
Paragraph 2457

Per the Vaive
Tabics these
valves are foll-
stroke exercised
open at cold

It is impractical to full- or partial-stroke exercise
the valves open guarterty due w0 the poter tial for
equipment damage Jue 10 overpressurization.

The altermaiive provides foll-stroke exercising o
the open position during cold se.emowns in
accordance with OM Part 10, $4.2.1 2(c).

]

CSi-42

1251491,
H(2)-S1492,

and 1(2)-S1-4%4

Safety Injection
Tank Nitrogen
Inlet Check
Valves

“These valves close 10 ensare the integrity of the safety-relaied pn wsure
boundary of the safety injection sstem.

These check valves are normally closed and only need to perform their
active closur= fenction in the event an accident requiring the STTs is
initisted while nitrogen pressare to one of the SITs is being increased.
(Additionaily, these check valves are in series with O-N2-344 & O-N2-
347) Since this is a relatively infrequent and short duration evolution
afTectiv g only one SIT at a time, testing these check valves (sanerly
would significantly mcrease the time during which the plant is depender«
upon their active closure function. Such a test would alsc incroase the
time dwring which the administratively contrlied upstream containment
isolation control valves (1/2-CV-S12, 622, 632, & 642) are open. More
frequent testing would require increased personnel radiation exposure and
present more frequent situations in which potential component failure or
human esror could affect the operability of a SIT and piace the plant in &
very short-duration action statement.  This is consistent with the
position stated i NUREG- 1482, Paragraph 245"

Per the Valve
Tabies, these
valves are full-
stroke exercised
closed a cold

These normally closed check valves are located
inside containment and provide isolation between
the 51 and nitrogen systems. Two containment
isolation vaives (a check valve and an air-operated
valve) are located upstream of the subject vaives.
It does not appear to be impractcal to verily
closure of these valves during power operation.
The test connections are located outside
containment and there s no restriction to opening
one CIV, unless the other CTV is inoperable (See
Jiscussion in NUREG-1482, Section 3.1.1(2)).
The licensee has stated that there is a concern with
radiation exposure, however, the licensee has not
provided specific information as discussed in
NUREG-1482, Section 2.5.1.

The licensee has stated that these valves are opened
reiatively infrequently and for a short durativn.
The licensee should note that valves need not be
considered active if they are only femporarily
rmmoved from their safety position for a short
period of time, as discussed in NUREG-1182,
Section 242, If the valve is routinely
repositioned during power operation it would he
considered active. The licensee should review the
classification of these vaives and, if v ~cessary,

revise the IST Program to include quanerly testing,

or provide additional justification.




1(2)-S1-313 and
1)-81-33

Spray Pumgp
Check Valves

Mnmwmﬂwudmm
indication or operation, a order o open these valves, the cont. nment
W”“&W'&Whhww
hesders. This is mndesirable as it wonld ressht in spraying contaminased
borated water ine the containment resulting in equipment contamination
g demege. The containment spray pump discherge bypass lines do not
mmm»mmmmmiym
esting. These valves are pari-stroked quanterly. This is consietent with
the position stated in NUREG- 1487, Paragraph 2.4.5.

Per the Valve
Tables, these
valves sre full-
stroke exercised
open
refoein.g snd
are partial-
stroke exercised

The licensoe states that “In order o open these
valves, the containment spray pumps must be
wmmmnww .
headers ” However, it is “mpractical to full-stroke

exercise these valves in any operatiocal mode

using the containment spray Seader. These valves

are discutsed in Cold Shutdown Justification

Numb>r 43, however, in the Vaive Tables, these

valves are identifi~d as heing fuli-stroke exercised

during refucling. The i.consee does not discuss

how or when the valves will be tested in the

justification. However, as discussed in Relief

Reguest PR 06 addressing the containment sprey

pumps, these valves can be full-flow 2sted
M&Gmfa&%lmh

shutdown cooling lireup after sufficient decay heat

has been removed. 't appears that these valves will

be full-stroke exercised during cold shutdowns of

s Micient length. The liceusee should provide

additional informatior in this CSJ o support

deferring quenerly testing.
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MWWMMu&m&IIQI‘ﬂ
Mmmmummmm
MManhmnmwn«vd
mum:wumu-nn-ammw
the 11 (21) saltwater trains. Under Emergency Overboard operstions,
&ynqudnpw&mmdm

of the-e valves is tied to operation of the three valve pairs
CVS155 & CV51%6, CV5165 & CVSI66, and CVSITT & CVSiTe.
T\enmdnybuthVﬂﬂhmqmmdmdnph
using the s propriate handswitch. However, each of these valve pairs is
wm-mmummr ~m opening in
adanopumCV.‘)lﬂda!'oddmphchgmenhn
mm&;.m&»wm«mm
mhmm'miauu). Opening of sny cf these valve
p&!mpumrmknmk(nccﬁdtﬁ

These valves slso have & back-up itrog=n bottle available for emerpency
operation. Hovm‘tedudﬂhﬁmbwkhnduw\:is
uiy-ﬂkbupfawmhnciymmm This would
necessitate repiacing the bottle afier each test. More importantly, the
meummr'nmmm. Stroking
mmmmmtmu-&mm
pressur= reguintor Installing the sir jumpes and replacing the nitrogen
mmmnwfamm
mmhm-mwummim
Section 3.1.1.7

'mmmuummnm

these valves is 10 open one of the valve pairs. It is
not apparent from the P&ID whether the valves
aammum&mm-
$149, without opening < valve pair. As evalusted
in CSJ-45, 't Is impractical 10 operste dese val es
uummaummmnu
quedéueaollouolmm

Additirnally, i is impractical to operate these
valves with the backup nitrogen tanks given the
test setup. Thereforz, provided that the valves
cannot be operated psing HS-5149, the altern. tive
mﬁbhﬂ—m&:umuwemm
m.eoumum-noum
i0.942.1.2(c) The Ecensee should ensure that
the valves cannot be operated using HS- 5149 such
that the valve pairs wouid noi be opened.




CSI45 |

1(2)-SW-5155-
CVand 12)-
SW-5156-CV

Service Yarer
Hest Exchanger
1nman
Emerp=:y
Overtoand
Bypass Vaives

1(2)-SW-5165-
CVand 1Q2)-
SW-5166-CV

Component
Cooling Water
Heat Fxchanger
1naen
Emerzency
Overboard
Hypass Valves

12 SW-S177-
CV and 122)-
SW-5178-CV

ECCS Pump
Room Air
Cooler 11 (21)
Emesrgency
Overtyand

Bypass Valves

“These wormaliv-closed valves remain closed to isolate the 12 (22)
saltwater discharge headers from the 11 (21) saitwster supply headers, mt
the Emergency Overboard discharge flowpath cross-connerts betveen the
Service Weter Heat Exchangers, Component Cooling Heat Exchangers,
snd ECCS Pump Room Air Coolers, 10 ensure the normal cooling water
fow s mainteined 0 the components and hest exchangers coolew Yy the
11 (21) saltwater trains. They are opcned whee cooling is requived in the
emergency overboard iineup.

iach pair of valws is operated from a single haadswitch and nether
valve ir each pair can be individuaily opened » ithont placing the other
valve in an sbaormal configumation (e g, securing air 1o the actator or
installing jumpers in 2 valve control circel:).  Exercising any of these
vaive pairs Juring plant operation at power woul’ allow significant
bypess flow b tween the headers at the mspective heat exchanger or
cooler. Depending on saltwator b >ader pressure, hot discharge flow from
the 12 ¢22) beader could be introduced o the 11 (21) supply header, or
supply flow from the 11 (21) beader could bypass each raspective beat
exchanger or cooler md jass iso the 12 (22) discharge header. In either
case, flow between the saltwater headers would significantly deerade the
heat removal capacity of the heat exchangers or coolers supplied by the
11 (27) saltwrnter bez ks,

Additionslly, while these valves are oper., the two saltwvwer beaders zre
not independent.  As a resuit, both saltwrier headers are considered
inoperable and the plant is piaced in 8 short-duration action statement.
Should ary valve pair fa™ 0 re-cloe after being opened, the saltwater
system would no longer remain capabie of performing its safoty fnction
in view of the asec _anted single faiivre requiremen’s, thareby
mecessitating a plat shotdoen and cooldown.

Partial opening of these valves presents the s>me risk as foll opening,
thus it is also not feasiie during operation.

This is consistent with the positior sthted in NUREG- 1487, Parsgraph
245"

Per the Valve
Tables, these
valves are foll-
stroke exercised
onen at cold

It is Empractical 10 exercise the vaives individually
Juarterly doe t0 test setup and the need @ secure sir
or install jum - rs. 1t is aiso impracticai ©
exercise the vaives as pairs because if the valve
pair failed during the test, both trains of saltwater
cooling sysiem would be deciared inoperabie and a
loss of system function. would occur.

The abernative provides exercising during cold
shutdowns in accordance with OM Pant 10,

“42.1.2(0).




“Thes: norma’ly- pen valves provide flowpaths for nommal cooling water
retun from non-e<vestinl components in the mrbine building critical to

the comtinned operation of the generating plant. They close o isolate the
non-classed renr piping from e essential load retamn piping during an
accident when fis. trhine building headers are isolated.

qummmmmumm
mmmmmmmmmw
component:. ‘this wonld aitimately result in & plant shuidown and
overheating s damage 10 plant equipment. Partial closure of these
valves presents the same risk as fuil closure; ¢ . it is also not feasible
during operation. This is consistent with the position siated in NUREG-

1482, Pasagraph 245"

it is impractical 10 exercise these normally open
vaives closed quanerly daring power operation
becanse this wouk] result in 2 plant shutdown and
pouﬂdd—gebm-ds-.e
cordenser vacum [ wmp, condensate hoostey
pump, generstor, feed pump. and nitrogen
COmpPres~ors.

The alternative provides ful. goke exercising to
the closed position during cold shudow s in
accordance with OM Pot 10, $4.3.2.2(c.

12 SRW-
1600-CV, 1(2)-
SRW-1637-
CV, 1(2)-SRW-
1638-CV, and
1(2)-SRW-
1639-CV

Service Water
Supply w0
Turbine
Duilding

“These normatiy-open valves provide flot paths for norma. cooling weter
10 non-essential components in the mrbine building critical ©o the
continued operation of the generating plant. They close on a SIAS ©
isolate non essential heat loads and ensure adequatr croling water flow 0
critical heat loads. Drring an accid>nt when the turbine tu’lding headers
|nmmmmdunwmmmm
|mmmwm

Cos ..mdmcﬂmmphnopum-mﬂl
mmm»uuﬁmmimmm
ocomponents. This wouid uitimately result in 2 plant shetdown and
overheating and dumag= 1 equiyment. Partial closure of these valves
mm.nunmmmnhdwvuu during
opersth 2. This is consistent with the position stated in NUREG- 1482,
mllj.Mhmd&aeﬂmnmvi&hu
ASME/IS] ciass boundaries.”

it is izmpractical to exercise normaily open vaives
SRW-1600 and 1637-C7 closed quaryr .1y during
mmmmw.mnhu
plant shutdown snd potential damage to

compe __atx such as the condenser vacoum pump,
condensate booster pump, generator, feed pump,
and nitrogen compressors.

The alternative provides fnil-stroke exercising to
ihe closed position during cold shutdowns in
sccordance with OM Part 10, $4.2.1 2(c).

Fvaluation not required for valves 12)-SRW-1638,
1639. These saives are not ASME Code Class 1,
Zorld

“These are simple check valves with no exiemal means of exercising of
mmmmuamammmn

mmm-mmumtmmméwn

back-leakage test (w ich roquires instasiation of a biank flange). This is
mmmu—lw-dhﬁoﬂwm
during a cold shmtdown period. This agrer with the NRC position per
NUREG- 1482, Paragraph 4.1 4. Note that these valves are not within

the ASMENS] c>ss Loundaries. ™

Eveluation no” required.  Valves are not ASME
Code Class 1,2, v 3.




mm«mmo{mmmm.

wdmuwmmhmm
wmmmmmamﬁ-
wwmhwmmmdum
valves 10 open on an ongoing basis.

There sre no means of verifying their ability o full-stroke ciosed other
than by perforr g & back seat leakage test. In order to do this, Ce
upstream side o ach ~heck valve must be isolatzd and 2 test connection
removed throagh which a* Mlow can be measured using 2 leak m'e
monitor after passing back throagh the check valve. However, this
secures 8t least one, and sometimes the only, flowpath for safety-related
ir 0 the downstream sir loads. Verifying closure of these ~alves
requires containment scoess #d a back -leakage test. Such access is not
practicel on a routine basis during plant operation at power. The
coordination and resources needed 10 secure instrument air 10 the
Mnmmmwmmmﬂun
anressonabie burden with no appreciable gain in plant safety.

The number of instrument air valves, the compiex s sstem reafignments,
the necessity of removing and replacing numerous st connection Caps,
and the difficulty of instailing, removing, and relocating a flow
instrement and lesk rate monitor 10 test each dieck vaive is considered
Wup{mmmﬂmumwm
vedods. This is consistent with NUREG-1482 Sections 3.1.1 and 4.1 4.
Note that these check valves are not within the ASME/ISI class
boundaries "

Evaluation not reguired. Valves sre not ASME
Code Class 1,2, or 3.




1-4A-650 snd
2-IA-310

Normal Al
Supply 0

Al Header
Check Valves

“These are small o wag-ioade ! piston-type check valves with no external
posiion indication or other means of easily verifying their position.
Due w0 their sive, design, sud system configuration, they cannot be nos-
intrmively monitored.

Theoe are 20 means of verifying thew Jbifity 1 full-ztroke closed other
than by performing & back scat leakage test. In order o do this, de
upstres. ; side of each check valve must be isoluted and a test comnection
renoved through which sir flow can be mexsured using = leak rote
monitor afier  aseing back thrmugh the check valve. Verifying closure of
these valves requ-tes isolation of the normal air supply to critical system
compooents inside containment. Although there is 3 backup supply of
air stored in the associated contalnment air receiver, failure to retarn the
normas supply 10 3esvice in 8 timely manner could resolt in equipment
failure and plant shutdown. Also, the Packup alr supply is capabie of
providing sir 1 only a limited number of critical lozds.

The namber of instrzizer alr valves, the complex system realignments,
the necrssity of removing snd replacing neumerous et connection caps,
snd the difficuity of installing, removing, and relocziing a flow
instrument and iesk rate monitor 10 test each check valve is considered
impractical to perform dering rormal operation or during cold shutdown
periods. This 's consistent with NUREG- 1482 Sections 3.1.1 and 4.14.
Note that the  check valves are not within the ASMEASI class
bowmdaries.”

Per the Vaive
Tables, these
valves mre full-
stroke exer~ed
closed st

Evaluation not required. ¥ aives are cot ASME
Code Class 1, 2, or 3.




RF}4

e

1-1A-T21, 1A
722, 2-1A-741,
and 2-1A-743

Saltwater Alr
Compeessor
(SWAD
Discharge
Check Valve

Mmd“mmum.nmm
;mmm«mu-dunmnmum
Due 1 their sive, design, and gystem configuration, they cannot be pon-
intruively monktord.

Thore sre no means of verifying their sbility to full-stroke open other
mmnwamnumm. This cm only
be achicved by either isotating the normal non-safety related sources of
air and operating the downst=am air loads simeltaneousty. However,
operating ail the downstream loads simultanecusly is not typically
practical. Alermatively, the forwand flowrate through each check valve
mey individuall" measured. I order 10 do this. the downstream side of
each check vaive must be isolated and 8 test connection removed through
which sir fiow can he messured using a flow inst aent after passing
through the check valve. Thess check valves are part-stroked open
whene ver the SW ACs are opersied.

There sre no means of verifying their shiiity 1 full-stroke closed other
than by performing a back se=t leakage test. In order to do this, the
muammmmuwu.um
mm-‘u&m'mm-mmm-wm
monitor afier passing back through the check valve.

The number of instrment air valves, the complex system realignments,
umdmmmmumm
and the difficulty of installing, removing, and relocating 2 flow
nstramen? 2nd leak rate monitor to test each check valve is considered
munmu-mmmammum
periods. This is consistent with NUREG-1482 Sections 3.1.1 and 4.1 4.
Note that these check valves are aot within the ASME/ISI chiss
boundaries.”

Per ihe Valve
Tabics, these
val s are fuli-
stroke exercised
open and cosed
at refueling.

F valuation not required.  Vaives arz not ASME
Code Class 1, 2, or 3.
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RF}-3

1-1A-1333,1- | “These are small spring-londed piston-type check valves with no *xternal

1A-1338, Z-IA-
1101, and 2-1A-
1106

Normsi (NSR)
Instroment Al
Supply Check
Valves

positica indication or other means of easily verify Lig their position.
Due to their cize, design, and system configuration, they cannot Le non-
intrasively monitored.

There sre no means of verifying their ability 1 full-stroke closed other
than by performing & back sest leakage test. in order 1o do this, the
upsiream side of each check valve mast be isolated and a8 test connection
removed through which air flow can be mcasured vsing s leak rae
monitor after passing back through the check valve.

The number of instrament air vaives, the complex system realignments,
the necessity of removing and replacing sumerous test connection cape,
and the difficulty of installing, removing, and relocating 2 flow
instriment and leak rate monitor to test each check valve is considered
impractical to perform during normal operation or during cold shatdown
periods. This is consistent with NUREG- 1482 Sections 3.1.1 and 4.1 4,
Note that these check valves are not within the ASME/IS] class
boundaries.”

Per the Valve
Tables, these
valves s full-
stroke exercised
closed st

Evaluation not required. Valves are not ASME
Code Class 1, 2, or 3.




14A-729, 1-1A-
732, 2-1A-300,
snd 2-1A-201

Instrument Alr
Sapply ©

Valves Check
Valves

“These are small spr'~g-loaded piston-type check valves with no externai
position indiccjon or other means of easily verifying their position.
Duz 1o their size, design, snd system configuration, they cannot bc: aon-
intrusively monitored.

Thre are 0o mesas of veuifying ihcir shility i fall-stroke open other
than passing the reouired air flow in the forward divecon. This can only
be achievad by either isolating the normal non-safety-related sources of
nir and operating the downstream air loads simuitaneonsly. However,
operating all the gownstream air loads simuitancously is mit typicaily
practical. Alwernatively, the forward flowrete through each check vai-e
may indi ridually measured. In order to do this, the downstream side of
each check valve musi be isolsted and 8 test comecton removed through
which sir flow can be mee_ured asing » flow instrument after passing
through the check valve.

There are no means of verifying their ability to full-stoke clos~? ~her
than by performing _ back sert leakage test. In onder i do this, oe
upstream side of each check vaive must be isolrted and a test comection
removed through which sir flow can be measured using a ieak mte
monitor after passing back through the check valve.

Testing these vaives requires significant re-alignment of the air supplies
to the AFW flow contro? valves, including securing the safetv-reiated air
supply t0 each set of AFW Blocking valves snd Flow Control vaives
(one se¢ ot a time). The alr ieaders/safety-related accumutators are
configured such thet one of the two AFW Blou. .ng valves in each AFW
Flow Leg is sappiied by independent alr headers/accumalators. As g
result, isolating one safety-reimed air sccumulator isolates air @ one
AFW Blocking valve in each AFW Flow Leg. Since the AFW Bilocking
valves fail opea, this would result in limited capacity of the AFW
supply system to respond to an ASFAS in the event steam genersior
isciation shoul ] be required. Therefore, sil AFW Flow Legs wowid be
rendered inoperable.

Th nmnber of instrumer” air valves, the compecx rystem = lignments,
the necessity of removing and replacing nemeroes test conn - tion caps,
.4 the difficelty of installing, removing, and relocsiing a fiow
Instrumnent and leak ratc moni.r *0 test each check valve is comsidered
kapractical 1o perform cyery outage during normal operation or during
coid sheidown periods. This is consistent with NURBG- 1432 Senvions
3.1.1 and 4.1.4. Note that these check valves are not within the
ASME/IS] ciass bosmdaries. ™

Per the Valve
Tables, these
valves are full-
stroke exerciced
open and closed

and are partial-
stroke exercised

Evaluation not required. Vaives are not ASKE
Code Class 1,2, or 3.
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Mnﬂmmmmmmmm

WWGMWMMHWMW
Due 1o the s size, design, and system configuration, they cannot be non-
intrasively monitored.

There are no means of verifying their ability 1 foli-stroke closed other
than by performing a back sest leakage test. In order to do this, the
mndmmmmum:dm-umﬂm
removed through whick 3 flow can be measured asing # leak rae
monitor after pa-sing back through the check valve.

The number of instrument air valves, the complex system reafignments,
nmydm-ad@hdagmmmm
and the aifficulty of installing, removing, and relocating s flow
wmumm»ummmhm
mnmmmmWMam
oold shutdown periods. This is consistent with NUREG-1482 Sections
311 and 414 N  that these chack valves are not within the
ASME/ISI cianss b wies.”

| Evaluatior not required. Vaives are not ASME

Code Cins 1,2, 00 3.

1-1A-T36, 1-1A-
738, 2-1A-304,
od 2-1A. Y05

Instrument Alr
Supply to
AFW System
Valve
Accumubanrs
Check Valves

M-e:umqwmmmmmm
mm«o&umdaﬂlymﬁh‘wm
Due 10 their size, design, and system configuration, they camnot be non-
intrasively moritored.

There are po means of verifying their ability o fuli-stroke closed drher
than by performing s back seat leakage test. In order to do this, the
mudmmmmmwm.um
removed Lrongh which air flow can de measured using & leak rate
monitor after passing back through the check valve.

The pumber of instrument air vaives, the compiex svstem reafignmends,
the necessity of removing and repracing nuMETONS test -« ARGCHION CApS,
and the difficaity of installis. £, removing, and reiocating » flow
instrument and leak rate monitor 10 %t each check valve is considered
wbmmwmmﬂopuut-wﬁm
cold shordown periods. This is consisteni with NUREG-1482 Sections
3.1.1 and 4.1.4. Note that these check vaives are not within the
ASME/IS] cisss boumndar’>s.”

Fvaluation not required.  Valves are not ASME
Code Class 1,2, or 3.




1-1A-1432, 3-
TA-1448, 2-1A-
1213, and 2-1A-

instruenent Al

Supply 1o
40704 ' OTIA

Check Valves

"Theoe sre small spring -Joaded piston-type check valves with no external
position indication or othr mes. 's of easily verifying their position.
Due © their size, design, and system contiguration, they cannot be non-
Intrmively monitored.

There cre mo means of verifying their ability 10 fuil-stroke closed other
$han dy perioraing a back seat leakage est. In order 10 do this, the
upstream side of each Check valve must be isolated and & iest connection
removed throngh which sir low can oe measured nsing » icak rate
monitor after passing back through the check valve.

The number of instrument air valves, the compiex system realignments,
the necessity of removing and replacing numerous test connection caps,
wd the diTficuity of invtallirg, removiag, and relocating a flow
instrument and leak rge monitor to test each check valve is considered
imprrctical to perform every outage during nurmal openadion or during
cold she ‘down This is consistent with NUREG- 1482 Sections
3.1.1 and 4.1.4. Note that these check valves are not within the
ASMEASI ciass boundaries.™

Per the Valve
Takles, these
valves are full-
st oke exercised
closed &

Evaluation not required.  Vaives are not ASME
Code Class 1,2, or 3.




1-IA-1444, 1-
1A-1460, 2-1A-
1203, and 2-1A-
1220

Instrument Alr
Supply 0
Steam Supply
Valve Check
Vaives

“These sre sreall spring-ioaded piston-typs ~heck valves with no external
position indication or other means o eash  verifying their position.
Due o their size, design, and system configuration, they cannot be non-
intrusively monitored. There sre no means of verifying their ability 1
full-strok= open other than passing the reguired air (0w in be forwand
direction. This con only be achieved by cither isolating \ae normal non-
safety-relatod sources of air snd opersting the downstream air loads
simultaneonsly. However, operating all the duwmsiream air oads
simuitanc msly is not typically practicai. Aliemnatively, the forward
flowrate through each check valve may individually measured. In order
10 do this, the downstream side of each check valve niust be isnlated and
a test connection removed through whvich air flow can be measared using
a fic .y instrument after passing through the check valve.

There are no means of verifying their ability © fuli-stroke closed other
than by performing a back seat leakage test. In order 1o do this, the
upstream side of each check vaive must be isolated and a test connection
rmoved through wi-ich air flow can be measured using a icak rate
monitor after passing back through the check waive.

The number of instrament siv valves, the compiex system realignments,
the necessity of removing and replacing numerous test connection caps.
and the difficulty of installing, removing, and relocating 8 _ow
irstrament and leak rate monitor 10 test each check valve is considered
impractical to perform every Jutage during normal operation or during
cold shutdown periods. This is consistent with NUREG- 1482 Sections
3.1.1 snd 4.1.4. Note that these check vaives are not within the
ASME/ISI class boundaries. ™

Per the Vaive
Tabies, these
valves are full-
stroke exercised
open snd closed
ot refocling.

Evalust:on not required.  Valves sre not ASME
Code Clase 1,2, or 3.




Check Valves

mmm-wummﬁﬁ' 3
when the FD sir compressors are not operxing.

These are simpie check valves with no external mese of exercising or
position indication; thus ~>rifying closure of these valves requires »
back-jeakzge t=st. Dwe 0 the sysiem coefignration and we Iack of vest
valves, performing such a test requires realignment of the starting air
reczivers and bieeding down of one receiver. This woulkd resalt in the
piant entering & LCO condition for an extended period of time (probably
in excess of 34 bours). In consideration of the stafl support and time
clements of this test, testing quarterly and st coid shutdown frequencies is
impractical and would impor= an excessive burden on the plant stafl.
Additionally, frequent de-pressurization anc' re-pressurization of these alr
receivers would result in significantly increased run-tirne on the
associated air compressors and increases the potential of contarinating
the EDQ Startirg Air System ™

Per the “/alve
Tabies, fwese
valves are (ail-

The licensee's basis for deferving westing is that &
LOD won' 1 need 1© be entered for an extended
period of time (probably in excess of 3-4 boars).
As discussed in NUREBG-1482, Section 3.1.2, 2
required entry into & LOD © perform IST would
80t justify deferring westing until & cold shutdown
or refoclins. With one diese] generator inopersble
during operation, Calvert Clffs Tech Spec 38.1.1
reguires hoth EDGs be restored within 72 hours.
Tech Spec .8.1.2 only requires one EDG 10 be
operabie during cold shuedowns and refueling.
Additionally, the licensee states that testing
quarterty would resuit in increased ron time on the
comyressors and the potential for aiz system
contamination. There does not appear to he
sufficicnt basis for deferring testing to refucling.

On revivw of the EDG Starting Alr PAID, &t
appears that the supply header conld be
depressurized through SV-10247 and 10275 and the
silencers used for air dryer regeneration. Testing in

v+ manner would probably not require ™e air
receivers or EDGs w0 be deciared inoperable. The
licensee should review the test method and revise

the request accordingly.




