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3.9.6 Inservice Testing of Pumps and Valves

Inservice testing of ASME Code, Section 1li, Class 1, 2, and 3 pumps and valves
is performed in accordance with Section X! of the ASME Operations and
Maintenance (OM) Code and applicable addenda, as required specified by 10
CFR 50.55a(f), except where specific relief has been granted by the NRC in
accordance with 10 CFR 50.55a(f). The Code includes requirements for leak tests
and functional tests for active components.

The requirements for system pressure tests are defined in the ASME Code, Section XI,
IWA-5000. These tests verify the pressure boundary integrity and are part of tﬁ%ﬁnsewzce
inspection program, not part of the inservice test program.

Testing requirements for components constructed to the ASME Code are in se;?ega? parts of the
ASME OM Code (Reference 2) T he ASME oM Code used to develop the znse ,,testznlan
fand

: for Sfunctional testing of
ictional tests are required for

Subsection 16.3.1 describes t
structures and components. Fluid, sys ith zmportanr missions are shown to be avallable by .
operation of the system

ost plan mclﬁeg’es perzodzc systems level tests and inspections that

apa ity of safety-réliited features to perform their safety-related functions

such as pqgsmg ﬂow oF frains ingsheat. The test and inspection frequency is once every 10

Staggering of the fests of 7 rgdundant components is not required. These tests may be

ed in Conjunction wzth inservice tests conducted to exercise check valves or to perform
powersgp erated\ﬁffalve oper”%’bzhty tests. Alternate means of performing these tests and inspections
that provm’&equzvalem émonstration may be developed in the inservice test program as

~ described %@u\é)@eectia}? .9.8. Table 3.9-17 identifies the system inservice tests.

G e

The AP1000 lu’Service test plan includes periodic systems level tests and
inspections that demonstrate the capability of safety-related features to perform
their safety-related functions such as passing flow or transferring heat. The test
and inspection frequency is once every 10 years. Each of the inservice test
intervals may be extended or decreased by as much as 1 year in accordance with
ASME OM, ISTA-3120. Staggering of the tests of redundant components is not
required. These tests may be performed in conjunction with inservice tests
conducted to exercise check valves or to perform power-operated valve
operability tests. Alternate means of performing these tests and inspections that
provide equivalent demonstration may be developed in the inservice test program
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as described in Subsection 3.9.8. Table 3.9-17 identifies the system inservice
tests.

3.9.6.1 Inservice Testing of Pumps

Safety-related pumps are subject to operational readiness testing. The only safety-related mission
performed by an AP1000 pump is the coast down of the reactor coolant pumps. As a resull, the
AP1000 inservice test plan does not include any pumps.

The AP1000 inservice test plan does not include testing of pumps in nonsafety-related systems
unless they perform safety-related missions. Systems containing pumps with zﬂﬁ%rtant missions
have the capability during operation to measure the flow rate, the pump heid, amLpump
vibration to confirm availability of the pumps. These measurements may“bey
instruments or test devices. The AP1000 inservice test plan does not include
nonsafety-related pumps because they do not perform safety-related missions.

3.9.6.2 Inservice Testing of Valves %
Safety-related valves and other selected valves are subje@zﬁﬁiﬁ/pera tanal readlgg}ss testzng
Inservice testing of valves assesses operational readipéss zncf%égqg act%?tmg and position
indicating systems. The valves that are subject to tyfqé rVige testipg includey yﬁe valves that
perform a specific function in shutting down theg;’ ctor f ﬁfe shutdowﬁ condition, in
maintaining a safe shutdown condition, or in mitigating the ¢ o equences of an accident. The
AP1000 safe shutdown condztzon mcludes condztzog,z ey thafér%v wrescold shutdown mode. Safe
naddition, pressure relief devices used

they perform safety-related mlsszo?is Glvesits 'f?are tdenttf ed as havzng important
nonsafetyrelated mzssz@ns have provzszons tosallow testing but are not irfcluded in the inservice
test plan unless zgservzce testing is zdentzf ed as part of the regulatory oversight required for

investment protec; 39 This testing may use temporary instruments or test

devices. %

The va’lve test program zs%ontrolled administratively by the Combined License holder and is
baf%rthe Ié outlznea?é% this subsection. Valves (including relief valves) subject to inservice

ragcordance with the ASME Code are indicated in Table 3.9-16. This table includes the
type of testi  be pé%formed and the frequency at which the testing should be performed. The
test program coriforms to the requirements of ASME OM, Subsection ISTC, to the extent
practical. The giiidance in NRC Generic Letters, AEOD reports, and industry and utility’
guidelines (including NRC Generic Letter 89-04) is also considered in developing the test
program. Inservice testing incorporates the use of nonintrusive techniques to periodically assess
degradation and performance of selected valves.

Safety-related check valves with an active function are exercised in response to flow.
Safety-related power-operated valves with an active function are subject, to an exercise test and
an operability test. The operability test may be either a static or a dynamic (flow and differential
pressure) test. Refer to subsection 3.9.6.2.1 for additional information.
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Relief from the requirements for testing, if required, and the alternative to the tests are justified
and documented in DCD Table 3.9-16.

3.9.6.2.1 Valve Functions Tested
The AP1000 inservice testing program plan identifies the safety—related missions for safety-
related valves for the AP1000 systems. The following safety-related valve missions have been
identified in Table 3.9-16.

— Maintain closed

— Maintain open

— Transfer closed (active function)
— Transfer open (active function)
— Throttle flow (active function)

7
A

stream) posmon to accomplish the safety-related fungfion(s). Val
and maintain open are designated as passive and do nok. n;:lud%’”valve exereise inservice testing.
If upon removal of the actuation power (electri o ﬂuzd Jfor actuation) an active
valve fails to the position associated with perforn related function, it is identified as
“active-to-fail”" in Table 3.9-16.

Valve functions are used in determinizg 1
Junctions include:
—Active or active-to-fail for fuifil %{ment of the stfety-reldted mission(s)
~ Reactor coolant system pressugesipundary zsc;%“ %@h Junction
— Containment zsolatzon Sfunction ) o
—Seat leakage (in theéelosed posm@ }égzs limited to a specific maximum amount when important
Jor fulfillment of the .%afety-relatea%gmzsszon(s)
w0 Gg pecific posltLon (open/closed) upon loss of actuating power for
Sulfillment of the safef:, viat d mzs&wn(s)
- Safety g;é%fted remote ﬁ@smo’
f 3»&
S . zns}m{pe testzng@ ategories are assigned based on the safety-related valve functions
charactegstrcs The following criteria are used in assigning the ASME inservice
ies to the AP1000 valves.
enifvelated valves with safety-related seat leakage requirements
Category B — safety-related valves requiring inservice testing, but without safety-related seat
leakage requirements .
Category C — safety-related, self-actuated valves (such as check valves and pressure relief valves)
Category D — safety-related, explosively actuated valves and nonreclosing pressure relief devices

& ;
iCaitesting for the valve. These valve

Four basic groups of inservice tests have been identified for the AP1000. These testing groups
are described below. .

Remote Valve Position Indication Inservice Tests

Valves that are included in the inservice testing program that have position indication will be
observed locally during valve exercising to verify proper operation of the position indication. The
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Jfrequency for this position indication test is once every two years. Where local observation is not
practicable, other methods will be used for verification of valve position indicator operation. The
alternate method and justification are provided in Table 3.9-16.

Valve Leakage Inservice Tests
Valves with safety-related seat leakage limits will be tested to verify their seat leakage. These
valves include:

— Containment Isolation - valves that provide isolation of piping/lines that penetrate the
containment. Containment isolation valves are tested in accordance with 1G°'CER 50, Appendix
J. Depending on the function and configuration, some valves are tested ng the integrated
leak rate testing (Type A) or individually as a part of the Type C testifig'ep:both. Fhe leak rate
test frequency for containment isolation valves is defined in subsection 6.2°9 i
10 CFR 50.55a (b) 2. that require leakage limits and correctivesactions for i
contaznment lsolatzon valves by reference to ASME/ANSI O /

plant operation to satisfy inservice testing requi
not be performed on valves that meet this criteria

5 afzon valves that provide isolation
between high and low pressure systems is mclu e szﬁ'vezllance requzrements Jfor Techmcal
Specification 3.4.16. The pressyre isolation %Jves
Table 3.9-18. % .

A

%,

The AP1000 has no terﬁ}erature f‘%{g&f f %ﬁé whose leakage may cause unacceptable thermal
loading to pzpmg or s pporis. ‘a; &

hycir;‘zcally O%erated S(ﬁenozd—operated) will be exercised perzodzcally The ASME code
%arterly valve§%erczse Sfrequency. The AP1000 test frequencies are identified in
%ﬁ‘»
&
In some cases, #hegbalves are tested on a less Sfrequent basis because it is not practicable to
exercise the valve during plant operation. If an exception is taken to performing quarterly full-
stroke exercise testing of a valve, then full-stroke testing will be performed during cold shutdowns
on a frequency not more often than quarterly. If this is not practicable, then the full-stroke testing
will be performed each refuelmg cycle.

The inservice testing requirement for measuring stroke time for valves in the AP1000 will be
completed in conjunction with a valve exercise inservice test. The stroke time test is not identified

as a separate inservice test.

Valves that operate during the course of normal plant operation at a frequency that satisfies the
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exercising requirement need not be additionally exercised, provided that the observations
required of inservice testing are made and recorded at intervals no greater than that specified in
this section.

Safety-related valves that fail 10 the safety-related actuation position to perform the safety-related
missions, are subject to a valve exercise inservice test. The test verifies that the valve repositions
to the safety-related position on loss of actuator power. The valve exercise test satisfies this test
as long as the test removes actuator power for the valve. The Jail-safe test is not identified as a
Separate test.

P
Power-Operated Valve Operability Tests - The inservice operability tesngg/gf powgr-operated
valves rely on non-intrusive diagnostic techniques to permit periodic asseg‘&%ent oﬁ%{ve .
operability at design basis conditions. Table 3.9-16 identifies valves that mayi Peduire valﬁfg&
operability testing. The specified frequency for operability testin 0:is @ maximumigf.once eyery
10 years. The initial test frequency is the longer of every 3 refudling cycles or 5 yé% il
sufficient data exists to determine a longer test Sfrequency is appropxi 2
Generic Letter 96-05. ;

E
Static testing with diagnostic measurements will be ﬁ%%?f;gme
Jrequency for operability testing will be based o Ghe risk
the individual valve with a maximum test frequengyc fonce ) 10 years. The factors below are
used to determine the risk ranking and functional %Hﬁ . thsection 3.9.8.4 for a discussion
on developing the inservice test program, which will al?(?%}ngludé@éialysis of trends of valve test

. A
parameters resulting from the valve ope??%%@ N
%
&

@%g The specific

g
these v
ng and thefunctional margin of

— Risk Ranking %, 3
The risk ranking shall consist ticulating the %’t%qwer risk importance, developing
sdducting ayexpert panel review.

— Function Margin :
The functional %gggin gﬂé@d considering the valve design features, material of

construction, zﬁﬁe‘rat meters, %é‘ftuator capability, and uncertainties. The uncertainties

atiations of diagnostic measurements and control logic.

%

for wh%gg\function%w margins have not been determined — due to the use of different valve
;L,;\ N .. s%:gi{ﬁ" y . . .
%gi%e , materials;of construction, operating parameters, actuator capability, and other

uncertaintigs,— may ref“’uzre dynamic testing (differential pressure testing) to determine the

A motor-operated valve (MOV) Program will be implemented using a phased
approach based on system turnover from the reactor vendor to the Combined
License holder. The MOV Program complies with the provisions of the OM Code,
ISTC-3500. The general requirements include:

1. Design Basis Verification Test: The OMN-1 Code case
considerations and criteria are implemented as part of the
program. When practicable valves will be tested in situ under
design basis conditions. Justification for testing at conditions other
than design basis conditions and for grouping like MOVs shall be
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documented by an engineering evaluation, alternate testing
techniques, or both.

2. Preservice Testing: Each MOV shall be tested during the
preservice test period or before implementing inservice testing.
3. Inservice Testing including requirements for establishing test

intervals The maximum inservice test interval does not exceed 10
years.

the program.

6. MOV exercising requirements. G

%%é;é use of@égjnformed

#

performed by the valve

The MOV Program includes provisions to accorﬁ%ﬁ%ﬁgte
inservice testing of MOV.

Pre-installation testing is specified by the reactp
vendor, and documented in a certificate of com
Pre-operational testing will take a p
from the reactor. A description of # :
MOV Program is found in Subsection 5:4.8%
The valve test frequency wng%be in accordance WIfh Table 3.9-16.

The MOV Program Test Methio Analys@a d Evaluation of Data as well as
Records and Reports are in f%ill i) ) that documented in the OMN-1
code case. &

Check Valve Tests
" Check Valveﬁﬁms
with spec A!‘* c safety re
perlodlcally L
‘y

axzheck valveﬁconf irms the valve capability to move to the position(s) to
fulfill th vety-related mission(s). The exercise test shows that the check valve
opens in résponse to flow and closes when the flow is stopped. Sufficient flow is
provided to fiilly eipen the check valve unless the maximum accident flows are not
sufficient to fully open the check valve. Either permanently or temporarily installed
nonintrusive check valve indication is used for this test. Check valves are tested in
accordance with ASME OM, ISTC-5220. ASME OM, Appendix Il is the basis for
the Check Valve Condition Monitoring Program:.

i g},ggns to transfer open or transfer closed are tested

Exéfd%@'

Check Valve Low Differential Pressure Tests - Safety-related check valves that perform a
safety-related mission to transfer open under low differential pressure conditions have periodic
inservice testing to verify the capability of the valve to initiate flow.

The intent of this inservice test is to determine the pressure required to initiate flow. This
differential pressure will verify that the valve will initiate flow at low differential pressure. This
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low pressure differential inservice test is performed in addition to exercise inservice tests.
The specified frequency for this inservice test is once each refueling cycle.

Other Valve Inservice Tests
Explosively Actuated Valves - Explosively actuated valves are subject fo periodic test firing of
the explosive actuator charges. The inservice tests for these valves is specified in the ASME code.

At least 20 percent of the charges installed in the plant in explosively actuated valves are fired
and replaced at least once every 2 years. If a charge fails to fire, all charges with the same batch
number are removed, discarded, and replaced with charges from a different btéh. The f; iring of
the explosive charge may be performed inside of the valve or outside of thefvalve in a test fixture.
The maintenance and review of the service life for charges in explosivelfa ted yalyes follow
the requirements in the ASME OM Code. : %

Pressure/Vacuum Relief Devices - Pressure relief devices thatgérovzde safety-re
or that protect equipment in systems that perform AP1000 safe : thed mzsszolgﬁs arg speczf ed
by ASME to have periodic inservice testing. The inservicgte
ASME IST, Appendix 1

The periodic inservice testing include visual inspgetion, sei
determination, and operational determination of: alancmg deévices, alarms, and position
indication as appropriate. The frequencies for thzs m&ervzce testievery 5 years for ASME Class
1 and main steam line safety valve or egye‘;;y 10 yearxs gt%%i‘ME &?F.;ses 2 and 3 devices.
Nonreclosing pressure relief devices dré:inspected when instglled and replaced every 5 years
unless historical data zndlcate a requiremént for%@%zgﬁequﬁknt replacement.

rmination, set pressure

@w%

‘RA importa e%ffz/, Sure
~ Desigt relzabzlzzy assurance pl% ogram contained in DCD Section 16.2.

dorical péyformance f power—operated valves (identify valve types which experience
ablé degrada tz@n in service.)

ds of valve test parameters during valve inservice tests.
~ Results of norintrusive technigues. Disassembly and inspection may not be needed if
nonintrusive techniques are sufficient to detect unacceptable valve degradation.

3.9.6.2.4 Valve Preservice Tests _
Preservice test for valves are performed in accordance with ASME OM, ISTC-
3100.

3.9.6.2.5 Valve Replacement, Repair, and Maintenance

Testing in accordance with ASME OM, ISTC-3310 is performed after a valve is
replaced, repaired, or has undergone maintenance.
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3.9.6.3 Relief Requests

Considerable experience has been used in designing and locating systems and valves to permit
preservice and inservice testing required by Section X1 of the ASME Code. Deferral of testing to
cold shutdown or refueling outages in conformance with the rules of the ASME OM Code when
testing during power operation is not practical is not considered a relief request. Relief from the
testing requirements of the ASME OM Code will be requested when full compliance with

requirements of the ASME OM Code of the Code is not practical. In such cases, specific
information will be provided which identifies the applicable code requtrements Justy“ Tcation for
the relief request, and the testing method to be used as an alternative.
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Next is an excerpt from Table 9-16, V@LVE
INSERVICE TEST REQE;I@@EIﬁEﬁNTg This
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3. Design of Structures, Components,

Equipment and Systems AP1000 Design Control Document
Table 3.9-16 (Sheet 1 of 21)
VALVE INSERVICE TEST REQUIREMENTS
Valve Tag Yalve Safety-Related ASME IST
Number Description” Type Missions Safety Functions® Category Inservice Testing Type and Frequency IST Notes
CAS-PL-V014 Instrument Air Supply Outside Containment Isolation Remote Maintain Close Active-to-Failed A Remote Position Indication, Exercise/2 Years 18,27,31
- Transfer Close Containment Isolation Containment Isolation Leak Test
Safety Seat Leakage Exercise Full Stroke/Refueling Shutdown
Remote Position Operability Test
CAS-PL-V015 Instrument Air Supply Inside Containment Isolation Check Maintain Close Active AC Containment ¥solation Leak Test 18,27
Transfer Close Containment Isolation Check Exercise/Refueling Shutdown
Safety Seat Leakage
CAS-PL-V204 Service Air Supply Outside Containment Isolation Manual Maintain Close Containment Isolation A Containment Isolation Leak Test 27
Safety Seat Leakage
CAS-PL-V205 Service Air Supply Inside Containment Isolation Check Maintain Close Containment Isolation AC Containment Isolation Leak Test 27
. Safety Seat Leakage
CCS-PL-V200 CCS Containment Isolation Valve - Inlet Line ORC Remote Maintain Close Active . A Remote Position Indication, Exercise/2 Years 14,27, 31
' Transfer Close Containment Isolation Containment Isolation Leak Test
Safety Seat Leakage Exercise Full Stroke/Cold Shutdown
Remote Position Operability Test
CCS-PL-V201 CCS Containment Isolation Valve - Inlet Line IRC Check Maintain Close Active AC Containment Isolation Leak Test 14,27
Transfer Close Containment Isolation Check Exercise/Cold Shutdown
Safety Seat Leakage
CCS-PL-V207 CCS Containment Isolation Valve - Outlet Line IRC Remote Maintain Close Active A R Position Indication, E /2 Years 14, 27,31
Transfer Close Containment Isolation Containment {solation Leak Test
Safety Seat Leakage Exercise Full Stroke/Cold Shutdown
Remote Position Operability Test
CCS-PL-V208 CCS Containment Isolation Valve - Qutlet Line ORC Remote Maintain Close Active A Remote Position Indication, Exercise/2 Years 14,27, 31
' Transfer Close Containment Isolation Containment Isolation Leak Test
Safety Seat Leakage Exercise Full Stroke/Cold Shutdown
Remote Position . Operability Test
CVS.PL-V(01 RCS Purification Stop Remote Maintain Close Active A Remote Position Indication, Exercise/2 Years 6,31,32
Transfer Close Safety Seat Leakage RCS Isolation Leak Test/Refueling
Remote Position Exercise Full Stroke/Cold Shutdown
Operability Test
CVS-PL-V002 RCS Purification Stop Remote Maintain Close Active A Remote Position Indication, Exercise/2 Years 6, 31,32
Transfer Close Safety Seat Leakage RCS Isolation Leak Test/Refueling
Remote Position Exercise Full Stroke/Cold Shutdown
Operability Test
CVS-PL~-V003 RCS Purification Stop Remote Maintain Close Active B Remote Position Indication, Exercise/2 Years 6,31
Transfer Close Remote Position Exercise Full Stroke/Cold Shutdown
Operability Test
Tier 2 Material 39125 Revision 16



3. Design of Structures, Components,

Equipment and Systems AP1000 Design Contrel Document
Table 3.9-16 (Sheet 21 of 21) -
VALVE INSERVICE TEST REQUIREMENTS
Valve Tag Valve Safety-Related ASME IST
Number Description® Type Missions Safety Functions™® Category Inservice Testing Type and Frequency IST Notes
‘WLS-PL-V057 Sump Discharge Containment Isolation ORC Remote Maintain Close Active-to-Failed A Remote Position Indication, Bxercise/2 Years 27,31
Transfer Close Containment Isofation Containment Isolation Leak Test
Safety Seat Leakage Exercise Full Stroke/Quarterly Operation
Remote Position Operability Test
WLS-PL-V067 Reactor Coolant Drain Tank Gas Qutlet Containment Isolation IRC | Remote Maintain Close Active-to-Failed A Remote Position Indication, Exercise/2 Years 27,31
Transfer Close Containment Isolation Containment Isolation Leak Test
Safety Seat Leakage Exercise Full Stroke/Quarterly Operation
Remote Position Operability Test
‘WLS-PL-V068 Reactor Coolant Drain Tank Gas Outlet Contai Isolation ORC | R Maintain Close Active-to-Failed A Remote Position Indication, Exercise/2 Years 27,31
Transfer Close Containment Isolation Containment Isolation Leak Test
Safety Seat Leakage Exercise Full Stroke/Quarterly Operation
Remote Position Operability Test
WLS-PL-VO71A | CVS Compartment to Sump Check Maintain Close Active BC Check Exercise/Refueling Shutdown 26
Transfer Close
WLS-PL-V071B | PXS A Compertment to Sump Check Maintain Close Active BC Check Exercise/Refueling Shutdown 26
Transfer Close .
WLS-PL-VO71C | PXS B Compartment to Sump Check Maintain Close Active BC Check Exercise/Refueling Shutdown 26
Transfer Close
WLS-PL-V072A | CVS Compartment to Sump Check Maintain Close Active BC Check Exercise/Refueling Shutdown 26
Transfer Close
WLS-PL-VO72B | PXS A Compartment to Surup Check Maintain Close Active BC Check Exercise/Refueling Shutdown 26
Transfer Close
WLS-PL-V072C | PXS B Compartment to Sump Check Maintain Close Active BC Check Exercise/Refueling Shutdown 26
Transfer Close
Notes:
1. Acronyms: .
ADS automatic depressurization system PCS passive containment cooling system
CAS compressed and instrument air system PSS primary sampling system
CCSs component cooling water system PXS passive core cooling system
Cvs chemical and volume control system RCS reactor coolant system
DWS demineralized water transfer and storage system RNS normal residual heat removal system
FPS fire protection system SFS spent fuel pool cooling system
IRC inside reactor containment SGS steam generator system
IRWST in-containment refueling water storage tank VBS nuclear island nonradioactive ventilation system
MSS main steam system VES majn control room emergency habitability system
MTS main turbine system VFS containment air filtration system
ORC outside reactor containment VWS ceatral chilled water system
PCCWST  passive containment cooling water storage tank WLS liquid radwaste system
Tier 2 Material 3.9-165 Revision 16



3. Design of Structures, Components,

Equipment and Systems

AP1000 Design Control Documnent

Valves listed as having an active or an active-to-failed safety-related function provide the safety-related valve transfer capabilities
identified in the safety-related mission column. Valves having an active-to-failed function will transfer to the position identified in
the safety-related missior column on loss of motive power.

This note applies to the ADS stage 1/2/3 valves (RCS-V001A/B, VOO2A/B, VOO3A/B, VO11A/B, V012A/B, VO13A/B). These
valves are normally closed to maintain the RCS p boundary. These valves have a safety-related function to open following
LOCAs to allow safety injection from Iower p water supplies ( 1 and IRWST). These valves also have beyond
design basis functious to depressurize the RCS. These valves have the same design pressure as the RCS and are AP1000
equipment class A. Downstream of the second valve is a lower design pressure and is equipment class C. The discharge of these
valves is open to the containment through the IRWST,

Both ADS valves in each line are normally closed during normal reactor operation in accordance with 10 CFR 50.2 and
ANS/ANSI 51.1. If one of these valves is opened, for example for testing, the RCS pressure boundary is not maintained in
accordance with the criteria contained in these two documents. In addition, the ADS valve configuration is similar to the normal
residual heat removal system suction valve configuration. Even though the RNS suction valve configuration includes a third valve
in the high pressure portion of the line, and the first two RNS valves have safety related functions to transfer closed, they are not
stroke tested during normal reactor operation to avoid a plant configuration where the mispositioning of one valve would cause a
LOCA. Note 15 describes the justification for testing the RNS valves during cold shutdown.

These ADS valves are tested duzing cold shutdowns when the RCS pn';ssu.n: is reduced to atmospheric pressure so that
mispositioning of a single valve during this IST will not cause 8 LOCA., Testing these valves every cold shutdown is consistent
with the AP1000 PRA which assumes more than 2 cold or refueling shutdowns per year.

This note applies to the reactor vesse} head vent solenoid valves (RCS-V150A/B/C/D). Exercise testing of these valves at power
represents a fisk of loss of reactor coolant and depressurization of the RCS if the proper test sequence.is not followed. Such testing
may also result in the valves developing through seal leaks. Exercise testing of these valves will be performed at cold shutdown.

This note applies to squib valves in the RCS and the PXS. The squib valve charge is removed and test fired outside of valve. Squib
valves are not exercised for inservice testing. Their position indication sensors will be tested by local inspection.

This note applies to the CVS isolation valves (CVS-V001, V002, V003, V080, V081, V082). Closing these valves at power will
result in an undesirable temperature transient on the RCS due to the interruption of purification flow. Therefore, quarterly exercise
testing will not be performed. Exercise testing will be performed at cold shutdown.

This note applies to the pressurizer safety valves (RCS-V005SA/B) and to the main steam safety valves (SGS-V030A/B, V031A/B,
V032A/B, VO33A/B, VO34A/B and VO35A/B). Since these valves are not exercised for inservice testing, their position indication
sensors are tested by local inspection without valve exercise.

This note applies to CVS valve (CVS-V081). The safefy functions are satisfied by the check valve function of the valve.

This note applies to the PXS accumulator check valves (PXS-V028A/B, V029A/B). To exercise these valves, flow must be
provided through these valves to the RCS, These valves are not exercised during power operations because the accurmulators
cannot provide flow to the RCS since they are at a lower pressure. In addition, providing flow to the RCS during power operation
would cause undesirable thermal transients on the RCS. During cold shutdowns, a full flow stroke test is impractical because of the
potential of adding significant water to the RCS, and lifting the RNS relief valve. There is also a risk of injecting nitrogen into the
RCS. A partial stroke test is practical during longer cold shutdowns (248 hours in Mode 5). In this test, flow is provided from test
connections, through the check valves and into the RCS, Sufficient flow in not available to provide a detectable obturator
movement. Full stroke excrcise testing of these valves is conducted during refueling shutdowns,

10.

12.

This note applies to the PXS CMT check valves (PXS-V016A/B, VO17A/B). These check valves are biased open valves and are
fully open during normal operation. These valves will be verified to be open quarterly. In order to exercise these check valves,
significant reverse flow must be provided from the DVI line to the CMT. These valves are not tested during power operations
because the test would cause irable thermal on the portion of the line at ambient temperatures and change the CMT
boron concentration These valves are not exercised during cold shutdowns because of changes that would resuit in the CMT baron
concentration. B this p is c lled by Technical Specifications, this testing is impractical. These valves are
exercised during refueling when the RCS boron concentration is nearly equal to the CMT concentration and the plant is in a mode
where the CMTs are not required to be available by the Technical Specifications.

. This note applies to the PXS containment recirculation check valves (PXS-V119A/B). Squib valves in line with the check valves

prevent the use of IRWST water to test the valves. To exercise these check valves an operator must enter the containment, remove
a cover from the recirculation screens, and insert a test device into the recirculation pipe to push open the check valve, The test
device is made to interface with the valve without causing valve damage. The test device incorporates loads measuring seasors to
measure the initial opening and full open force. These valves are not exercised during power operations because of the need to
enter highly radioactive areas and because during this test the recirculation screen is bypassed. These valves are not exercised
during cold shutdown operations for the same reasons. These valves are exercised during refueling conditions when the
recirculation lines are not required to be available by Technical Specifications LCOs 3.5.7 and 3.5.8 and the radjation levels are
reduced.

This note applies to the PXS IRWST injection check vaives (PXS-V122A/B, V124 A/B). To exercise these check valves a test cart
must be moved into containment and temporary connections made to these check valves. In addition, the IRWST injection line
isolation valves must have power restored and be closed. These valves are not exercised during power operations because closing
the IRWST injection valve is not permitted by the Technical Specifications and the need to perform significant work inside
containment. Testing is not performed during cold shutdown for the same reasons. These valves are exercised during refueling
conditions when the IRWST injection lines are not required to be available by Technical Specifications and the radiation levels are
reduced.

. Deleted.

. Component cooling water system containment isolation motor-operated valves CCS-V200, V207, V208 and check valve

CCS-V201 are not exercised during power operation. Exercising these valves would stop cooling water flow to the reactor coolant
pumps and letdown heat exchanger. Loss of cooling water may result in damage to equipment or reactor trip. These valves are
exercised during cold shutdowns when these components do not require cooling water.

. Normal residual heat removal system reactor coolant isolation motor-operated valves (RNS-VOOLA/B, V002A/B) are not

exercised during power operation. These valves isolate the high pressure RCS from the low pressure RNS and passive core cooling
system (PXS). Opening during normnal operation may result in damage to equipment or reactor trip. These valves are exercised
during cold shutdowns when the RNS is aligned to remove the core decay heat.

. Normal residual heat removal system containmoent isolation motor-operated valves (RINS-V002A/B) are not containment isolation

leak tested, The basis for the exception is:

- The valve is submerged during post-accident operations which prevents the release of the containment atmosphere radiogas
or aerosol.

~ The RNS is a closed, seismically-designed safety class 3 system outside containment

~  The valves are closed when the plant is in modes above hot shutdown

. Normal residual heat removal system containment penetration relief valve (RNS-V02!) and containment isolation motor-operated

valve (RNS-V023) are subjected to containment leak testing by pressurizing the lines in the reverse direction to the flow which
accompanies a containment leak in this path.
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. Primary sampling system containment isolation check valve (PSS-V024) is located inside contai and

This note applies to the CAS instrument air containment isolation valves (CAS-V014, VO15). It is not practical to exercise these
valves during power operation or cold shutdowns. Exercising the valves during these conditions may result in some air-operated
valves inadvertently opening or closing, resulting in plant or system transients. These valves are exercised during refueling
conditions when system-and plant transients would not occur.

iderable effortis
required to install test equipment and cap the discharge line. Exercise testing is not performed during cold shutdown operations for
the same reasons. These valves are excrcised during refueling conditions when the radiation levels are reduced.

This note applies to the main steam isolation valves and main feedwater isolation valves (SGS-V040A/B, V057A/B). The valves
are not full stroke tested quarterly at power since full valve stroking will result in a plant transient during normal power operation.
Therefore, these valves will be partially stroked on a quarterly basis and will be full stroke tested on a cold shutdown frequency
basis. The full stroke testing will be a full “slow” closure operation. The large size and fast stroking nature of the valve makes it
ad geous to limit the number of fast closure operations which the valve experiences. The timed slow closure verifies the valves
operability status and that the valve is not mechanically bound.

Post-72 hour check valves that require temporary connections for inservice-testing are exercised every refueling outage. These
valves require transport and installation of temporary test equipment and pressure/fluid supplies. Since the valves are normally
used very infrequently, constructed of stainless steel, maintained in controlled environments, and of a simple design, there is little
benefit in testing them more frequently. For example, valve PCS-V039 is a simple valve that is opened to provide the addition of
water to the PCS post-72 hour from a temporary water supply. To-exercise the valve, a temporary pump and water supply is
connected using temporary pipe and fittings, and the flow rate is observed using a temporary flow measuring device to confirm
valve operation.

Exercise testing of the auxiliary spray isolation valve (CVS-V084, V085) will result in an undesirabk on the
pressurizer due to the actuation of auxiliary spray flow. Therefore, quarterly exercise testing will not be performed. Exercise
testing will be performed during cold shutdowns.

Thermal relief check valves in the normal residual heat removal suction line (RNS-V003A/B) and the Chernical and Volume
Control System makeup line (CVS-V 100) are located inside containment. To exercise test these valves, entry to the containment is
required and temporary connections made to gas supplies. Because of the radiation exposure and effort required, this test is not
conducted during power operation or during cold shutdowns, Exercise testing is performed during refueling shutdowns.

. Normal residual.heat removal system reactor coolant isolation check valves (RNS-V015A/B, VO17A/B) are not exercise tested

quarterly. During normal power operation these valves isolate the high pressure RCS from the low pressure RNS. Opening during
normal operation would require a pressure greater than the RCS normal pressure, which is not available. It would also subject the

RCS jon to undesirable t These valves will be exercised during cold shutdowns,

This note applies to the main feedwater control valves (SGS-V250A/B), moisture separator reheater steam, contro} valve
(MSS-VOI6A/B), turbine control valves (MTS-V002A/B, V004A/B) The valves are not quarterly stroke tested since full stroke
testing would result in a plant transient during power operation. Normal feedwater and turbine control operation provides a partial
stroke confirmation of valve operability. The valves will be full stroke tested during cold shutdowns.

This note applies to containment compartment drain line check. valves (SFS-VO71, SFS-V072, WLS-VO71A/B/C,
‘WLS-V072A/B/C). These check valves are located inside containment and require temporary connections for exercise testing.
Because of the radiation exposure and effort required, these valves are not exercised during power operation or during cold
shutdowns. The valves will be exercised during refuelings.

Containment isolation valves leakage test freq y will be cond d in d. with the “Primary Containment Leakage Rate
TestProgram” in accordance with 10 CFR 50 Appendix J. Refer to SSAR subsection 6.2.5.

28.

29.

30.
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33.
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‘This note applies to the chilled water system containment isolation valves (VWS-V058, V062, V082 and V086). Closmg any of

these valves stops the water flow to the containment fan coolers. This water flow may be Y to maintain the air
TIp within Technical Specification limits. As a result, quarterly exercise testing will be deferred when plant operating

conditions and site climatic conditions would cause the containment air temperature to exceed this limmit during testing.

Exercise testing of the turbine bypass control valves (MSS-V001, V002, V003, V004, V005 and V006) will result in an
undesirable temperature transient on the turbine, condenser and other portions of the turbine bypass due to the actuation of bypass
flow. Therefore, quarterly exercise testing will not be performed. Exercise testing will be performed during cold shutdowns.

Deleted.

These valves may be subject to operability testing. See subsection 3.9.6.2.2 for the factors to be considered in the evaluation of
operability testing and subscction 3.9.8.4 for the Combined License information item. The specified frequency for operability
testing is a maximmum of once every 10 years. The test frequency is the longer of every 3 refueling cycles or 5 years until sufficient
data exists to determine a longer test frequency is appropriate in accordance with Generic Letter 96-05, Some of the valves will be
tested the first time after a shorter period to provide for trending information.

These valves are subject to leak testing to support the nonsafety-related classification of the CVS purification subsystem inside
containment. These valves are not included i the PIV integrity Technical Specification 3.4.16. The leakage through valves
CVS-V00L, CVS-V002, and CVS-V080 will be tested separately with a leakage limit of 1.5 gpm for each valve, The leakage
through valves CVS-V081, V082, V084, and V085 will be tested at the same time as & group with 2 leakage limit of 1 gpm for the
group. The leak tests will be performed at reduced RCS pressures. The observed leakage at lower pressures can be assumed to be
the leakape at the maxinum pressure as long as the valve leakage is verified to diminish with increasing pressure differential.
Verification that the valves have the ch i tic of d g leakage with p may be provided with two tests at different
test p The test requi i g the minimum test pressure and the difference between the test pressures will be
defined by the Combined License app].icant in the inservice test program as discussed in subsection 3,9.8.

This ote applies to valve FHS-VOOQ1. This valve closes one end of the fuel transfer tube. The fuel transfer tube is normally closed
by a flange except during refuelings. This valve bas an active safety function to close when the fitel transfer tube flange is removed
and normal shutdown cooling is lost. Closing this valve, along with other actions, provides containment closure which allows long
term core cooling to be provided by the PXS. As a result this valve is only required to be operable during refueling operations. The
exercise testing of this valves will be performed during refueling shutdowns prior to removing the fuel transfer tube flange.

This note applies to the moisture separator reheater steam control valve (MSS-V016A/B), turbine control valves (M TS-VO02A/B,
VO04A/B), main turbine stop valves (MTS-V001A/B, VOO3A/B), the turbine bypass control valves (MSS-V001, V002, V003,
Y004, V005, V006). These valves are not safety-related, These valves are relied on in the safety analyses for those cases in which
the rupture of the main steam or feedwater piping inside containment is the postulated mmatmg event. These valves are credited in
single fa:.[ure analysis to mitigate !he event. .

This note applies to the turbine stop va.lves (MTS-VO01A/B, VOO3A/B). The valves are not quarterly stroke tested since full stroke
testing would result in a plant transient during power operation. The valves will be full stroke tested during cold shutdowns,

In each of the four turbine inlet lines, there is a turbine stop valve and turbine control valve. Only one of the valves in each of the
four lines is required by Technical Specification 3.7.2 to be operable.
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