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The-subject telephone conference was held on October 27 1995, between repre-
sentatives of Westinghouse Electric Corporation (Westinghouse) and the Nuclear
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As a result of,the telephone conference, many open items progressed towards
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to show that Westinghouse has the action to provided the updated documenta-
tion.
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2.0 . Evaluation.

The Westinghouse AP600 Inservice Testing Program is documented in Section 3.9.6
of the SSAR. Specific safety-related valves subject to IST are identified in Table 3.9-
16 of the SSAR. The AP600 does not employ any safety related pumps. This table
lists the individue' valves and provides the following information for each component
included in the IST Program: identification number, description, valve type, equipment
class, safety related mission (s) and function (s),' code category, test parameters, test
frequency and SSAR figure number. Table 3.4.8_-1 of the Technical Specifications
identifies the reactor coolant pressure isolation valves (PlVs) and Table 6.2.3-1
identifies the containment isolation valves (CIVs).

The evaluation of the Westinghouse AP 600 IST Program consisted of a detailed
review of Table 3.9-16 of the SSAR and the referenced P&lDs, which are included as
figures in the SSAR. This evaluation included verification that all valves classified as
safety-related in the SSAR are included in the IST Plan, as required by the Code, and
that the testing includes all safety related functions. Additionally, a review of the P&lDs
was performed to verify that the testing committed to in Section 3.9.6 and specified in
the Table could be accomplished.

Title 10 of the Code of Federal Regulations,650.55a (f) requires that inservice testing
of ASME Code Class 1,2, and 3 pumps and valves be performed in accordance with
Section XI of the ASME Boiler and Pressure Vessel Code and applicable addenda,
except where specific relief has been requested by the licensee and granted by the
Commission pursuant to 650.55a 1(f)(6)(i). Additionally, the commission can authorize
the use of alternatives to the Code pursuant to s50.55a (a)(3)(i) and (a)(3)(ii) when
the altemative provides an acceptable level of quality and safety or the code is

.

burdensome without a compensating increase in the level of quality and safety. |

| Westinghouse has provided a request for relief from the Section XI test frequency
requirements for the ADS Stage 1,2, and 3 valves (Table 3.9-16, Note 2). The code
requires that these valves be tested quarterly, if practical. Westinghouse states that ,

" Exercise testing of these valves represents a risk of loss of reactor coolant and
depressurization of the RCS if the proper test sequence is not followed. For this
reason, the frequency of this valve exercise testing should be minimized. Conversely,
the PRA assumes that valve reliability for these valves is a function of test frequency. |

E The recommended frequency (i.e., once every six months) is a compromise
. considering these two factors." ADS Valve operation is required in order for the
. passive core cooling system to function. Two 4 or 8 inch motor-operated valves are in
series to provide _depressurization of the RCS. There are no test valves in these lines.
During exercising, only one valve prevents the reactor from rapidly depressurizing,
which would result in a scram. - However, Westinghouse has not provided sufficient
information to make a determination of the acceptability of the alternate pursuant to
$50.55a(a)(3)(i) or (ii). Westinghouse should make an argument based on either
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(a)(3)(i) or (a)(3)(ii).' A quantitative assessment of the level of quality and safety is
necessary. Westinghouse should provide an assessment of the increase in plant
transient frequency as a result of testing, assuming that there is a small likelihood of
operator error during testing that would cause the RCS to depressurize, and the
associated core melt frequency change. The PRA models the spurious operation of
the ADS and blowdown as a LOCA. Additionally, Westinghouse should supply the
core melt frequency calculated assuming a quarterly test interval, as well as six month
interval. The valves' unavailability is calculated based on the failure rate and test
interval (i.e., ~1/2 AT). Westinghouse should also discuss whether the testing will be
performed on a staggered basis and include an assessment of common-cause failure
contribution. The PRA model should be available for review. NUREG/CR-6141 and

'

6172 provide guidance for evaluating risk based surveillance test intervals.

In accordance with OMa-1988 Part 10, as referenced by the 1989 Edition of Section
XI, valve testing that is impractical to perform during power operation may be deferred
to cold shutdown. If testing is also impractical to perform at cold shutdown, it may then
be deferred to refueling. Partial stroke exercising must be performed when practical
quarterly or at cold shutdowns. Westinghouse has submitted seventeen notes
providing the justification for deferring testing to cold shutdown or refueling outage,
affecting 56 valves. These justifications document the impracticality of testing valves

'

quarterly, during operation, as required by Section XI, and were reviewed to verify
their technical basis. As discussed in Generic Letter 91-18, it is not the intent of IST to
cause unwarranted plant shutdowns or to unnecessarily challenge other safety
systems, in general, those tests involving a plant trip, damage to a system or
component, or excessive personnel hazards are not considered practical. Removing
one train for testing or entering a limiting condition of operation is not sufficient basis
5 not performing the required tests, unless the testing renders systems inoperable for
extended periods of time. Other factors, such as the effect on plant safety and the
difficulty of the test (i.e., the burden) may be considered when determining the
impracticality.

Each note providing justification for deferring testing to cold shutdowns or refueling
outages is discussed below.

Notes 3 RPV head vent valves
The reactor pressure vessel (RPV) head vent valves are used to vent non-condensible
gases and steam during post-accident conditions. Testing these normally closed
solenoid valves during operation increases the risk of releasing reactor coolant which
would require or cause a plant shutdown. However, each branch of the vent line has
two one-inch valves in series, and there is a manual valve, RCS PL-V233,
downstream of the solenoid valves, that could be used to isolate any release.
Quarterly testing in current Westinghouse PWRs is impractical due to a design
problem which allows the valves to open on a pressure surge (i.e., burp open).

3
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Westinghouse has proposed to test these valves at cold shutdowns, however,
additionalinformation is necessary to justify this deferral. Westinghouse should
specify a valve design that will accommodate testing in accordance with the Code.

Note 5 CVS RCPB lsolation Valves
Testing the valves would require isolating the RCS purification flow, resulting in
undesirable level transients, and possible plant trip. Therefore, testing quarterly is
impractical and Westinghouse's proposal to test at cold shutdowns is acceptable.

Note 8. Passive Core Coolina Accumulator Valves
The check valves referenced in Note 8 open to allow the accumulators to inject into the
RPV. Testing quarterly is impractical because the accumulator pressure is lower than
the RCS pressure. Full stroke exercising during cold shutdowns is impractical due to
the lack of sufficient RCS volume to accommodate the flow. Westinghouse has stated
that partial-stroke exercising during cold shutdown is impractical because the
accumulators pressure would have to be sufficiently reduced prior to the test, which
would result in nitrogen being vented inside containment. Additionally, Westinghouse
states that controlling RCS level would be difficult during the test. They have proposed
exercising these check valves during refueling, when the RPV head is removed. Many
PWRs perform a partial-stroke exercise at cold shutdowns in addition to the full flow
test at refueling when the RPV head is removed. Westinghouse should provide
additionalinformation why the AP600 cannot perform testing that current plants have
determined to be practical.

Note 9. Passive Core Coolina CMT Check Valves
These check valves are in series at the discharge of the core makeup tanks (CMT).
Although there is normally no flow passing through them (the CMT air-operated
discharge valves are normally closed), they are biased open by design. It is
impractical to close these valves during operation because the test setup would
require personnel entry and manipulation of the manual vent valves (V030A/B and
V031 A/B [not V130A/B as stated in the Note]). Additionally, the Technical
Specifications would require the CMT temperature and boron levels to be restored I

after the test. However, it is not apparent why, as Westinghouse states, the DVI line
and RPV nozzle would experience a thermal transient. During the test, water would |

flow from the RPV into the CMT until the check valves closed. I

lt is also impractical to close these valves during cold shutdown because the test setup
,

and restoration of the CMT boron concentration could delay plant startup. |
Westinghouse's proposal to exercise these valves at refueling is acceptable, provided !

that they clarify the thermal transient statement and revise the vent valve numbers, as
discussed above.

Westinghouse has not, however, discussed the impracticality of full or partial stroke '

exercising the valves open quarterly or at cold shutdown. It is not apparent if the

4
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valves are fully open during operation. The valves are provided with remote position
indication to allow verification of a full stroke. Westinghouse has proposed exercising
the CMT outlet motor-operated valves, V014A/B and 15A/B, quarterly. The CMT is at
RCS pressure and it appears that during the MOV exercise, flow would initiate through

,

the check valves. Westinghouse should determine if this would constitute a full stroke l

exercise. Westinghouse should also consider the practicality of performing the MOV I
exercise during power operation. Per the SSAR, the CMT is at containment !
temperature (the CMT is uninsulated) and the test could cause the RPV nozzle and

'

DVI line to experience a thermal transient. Westinghouse should review and revise
this note accordingly.

J .

. Note 10. PXS Containment Recirculation Check Valves |
JM7 Exercising these normally closed check valves open during power operation or cold

gd shutdowns is impractical since these valves are located inside containment and the
p. only practical means of exercising is manual stroking. The sumps are normally dry

and the squib valve prevents testing these valves with flow. Manually stroking the
valves with a push rod as proposed by Westinghouse requires that the recirculation
screen be partially bypassed. Westinghouse's proposal to exercise these valves at
refueling is acceptable, because personnel entry to the containment and sump is
required, and poses a personnel hazard during operation and could extend the
outage if performed during cold shutdowns. Westinghouse states that they will be
tested during refueling during a time when the recirculation screens are not required to

.

be available by Technical Specifications. Our review of the Technical Specifications I
did not locate the Technical Specification addressing screens. Westinghouse should
explicitly identify the relevant Technical Specification.

Note 11. PXS IRWST Iniection Check Valves
Exercising these normally closed check valves open during operation or during cold !
shutdowns is impractical since these valves are located inside containment and the
only practical means of testing is with a locally installed test cart. As discussed in
NUREG-1482, Section 4.1.4, it is acceptable to extend the test interval of check valves
verified closed by leak testing to refueling outages, based on the need to set up test
equipment. Westinghouse's proposal to exercise these valves at refueling is
acceptable, based on the same justification. Westinghouse states, however, that they
will be tested during refueling during a time when the recirculation screens are not
required to be available by Technical Specifications. It does not appear that this
statement is relevant to these valves. Westinghouse should review the note and
revise / clarify the intent. Additionally, the note incorrectly identifies the affected valve
numbers. This note applies to valves PXS PL V122A/B and 124A/B. Westinghouse
should also verify that the six-inch check valves can be exercised fully open utilizing 2-
inch test connections.

Note 13. Comoonent Coolina Water System CIVs
Exercising the normally open motor operated valves during power operation would

5
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isolate cooling water to the reactor coolant pumps and letdown heat exchanger.
Based on the potential for equipment damage this is impractical. Testing the valves
during every cold shutdown when component cooling is not required in the
containment (i.e., when the reactor coolant pumps are stopped) is acceptable.

Additional information on the thermal relief check valves is required. CCS-V257 is
normally open and V209 is normally closed. The impracticality of exercising these
valves in both their open and closed safety related position quarterly is required.

Notes 14 and 23 Normal RHR System Reactor Coolant isolation Valves

Exercising these reactor coolant isolation valves during normal operation is
impractical due to the potential for equipment damage as a result of overpressurizing
the low pressure normal residual heat removal and passive cooling systems.
Westinghouse's proposal to exercise these valves during cold shutdowns is, therefore,
acceptable.

Note 17. Comoressed Air CIVs
These instrument air containment isolation valves (CAS PL-014 and 15) are normally
open and have a safety function only to close. It is impractical to test these valves
during operation or cold shutdown since the air-operated valves serviced by the
instrument air system (e.g., the containment fan cooler supply and return valves, the
passive residual heat exchanger outlet valves, and CMT discharge valves) would |
close causing system transients, and possible plant transients. Westinghouse's
proposal to exercise these valves during refueling is, therefore, acceptable.

Note 18. Primarv Samolina System CIV
The primary sampling system containment isolation check valve is located inside
containment. The only practical means of verifying the valve's closure capability is by ;

performing a leak test. As discussed in NUREG 1482, Section 4.1.4 it is acceptable to l

extend the test interval of check valves verified closed by leak testing to refueling
outages, based on the need to set up test equipment. Therefore, Westinghouse's j

proposal to exercise the valve during the Appendix J Type C leak test is acceptable.
.

Note 19. MSIV and MFIVs
The main feedwater and steam isolation valves are open during operation. Full stroke
exercising them quarterly would isolate feedwater and steam to the steam generators,
causing a steam generator level transient and a plant trip. Westinghouse states that
partial stroke exercising may also result in a plant transient. Some current PWRs have
the capability to partial stroke exercise the MSIVs and pedorm this testing during
operation. Westinghouse has not provided sufficient information, concerning the
impracticality of partial stroke exercising the valves during operation. Additionally,
Westinghouse states that the stroke time using a full slow closure operation will be
compared to a baseline established during fast closure operation. The Code requires
reference values to be established under conditions as near as practical to those

6
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expected during subsequent testing. Westinghouse should revise the note to comply
with the Code requirements, or provide additional information justifying the deviation. I

Note 20. Post 72 Hour Valves
There are four valves in Table 3.9-16 for which Note 20 is indicated. Valve PCS PL-
V014A is stop check that allows an alternate water source to be connected to the
passive containment cooling system. Valve RNS PL-V046 is a manual normal RHR
heat exchanger A channel head drain valve that appears to be used to temporarily
align a makeup source to containment for core cooling (SSAR 6.3.4 is not very clear
and should be revised). SSAR Figure 5.4-7 shows this valve as normally closed.
Table 3.916, however, states that the valve must maintain open. During normal
operation it appears that this valve must be maintained closed. Valve VES-PL- ;
V007A/B appears to be a stop check valve to allow main control room emergency
habitability breathing air refilling. Revision 4 of the SSAR contains Rev. O of Figure
6.4 2, which does not contain this, or a number of other valves identified in Table 3.9-
16. This drawing is necessary for our review of the IST requirements.

Westinghouse states in the note that temporary test equipment is required and that
"Since the valves are normally stroked very infrequently, maintained in controlled
environments and of a simple valve designs, the effort required for more frequent
testing is not warranted based on the benefit in plant safety." In accordance with the
Code, testing may only be deferred, without relief, if it is impractical to perform
quarterly or at cold shutdowns. Westinghouse must provide justification on the
impracticality of testing, or submit a relief request. It does not appear that exercising
the manual or check valves quarterly is impractical. These valves are located outside
containment. Additionally, it is not apparent how check valve PCS PL-V014A will be
full stroke exercised, the P&lD contained in Rev.4 of the SSAR does not contain any
test connections.

Note 21. Auxiliarv Soray Isolation Valves
The auxiliary spray isolation valves are normally closed check (CVS-PL-V085) and
stop check (CVS-PL-V084) valves and perform a safety function in the closed
direction. It is impractical to open these check valves during operation due to the
thermal transients on the pressurizer. Therefore, Westinghouse's proposal to test
these valves at cold shutdowns is acceptable. However, Westinghouse should clarify
why testing can only be performed when the RCPs are not running.

Note 22. Thermal Relief Valves inside containment
The subject valves are thermal relief check valves installed in the normal residual heat
removal suction from the RCS hot leg, and refueling cavity fill / drain line. These
systems are not in operation during normal operation. It is impractical to exercise
these valves open or closed quarterly or during cold shutdowns, as they are located
inside containment and the only practical means of exercising them is by utilizing test
connections. As discussed in NUREG-1482, Section 4.1.4 it is acceptable to extend

7
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the test interval of check valves verified closed by leak testing to refueling outages,
based on the need to set up test equipment. Westinghouse's proposalis acceptable,
based on the same justification.

Note 24. Main Feedwater Control Valves
The main feedwater control valves are normally modulating open and have a safety
function to close. Full-stroke exercising them during operation would isolate feedwater

''

flow to the steam generators and cause a plant trip. During normal operation these
valves are partial stroke exercised. Therefore, Westinghouse's proposal to full stroke
exercise them during cold shutdowns is acceptable.

t
Note 25. Containment Comoartment Drain Line Check Valves

y'g The containment compartment drain line check valves are normally closed and have a
g. safety function only to close or remain closed. it is impractical to exercise these valves

closed quarterly or during cold shutdowns, as they are located inside containment and
the only practical means of verifying their closure capability is by leak testing. As
discussed in NUREG-1482, Section 4.1.4 it is acceptable to extend the test interval of,

check valves verified closed by leak testing to refueling outages, as proposed by
Westinghouse.

The following are additional comments based on our review of Revision 4 of the
SSAR. Westinghouse should review these comments and revise the SSAR
accordingly:

1. Westinghouse should be consistent when referring to the Code in the SSAR. The
1989 Edition of Section XI, as required by 10CFR50.55a(b), references OM Parts 1,6,
and 10. Section 3.9.6 refers to the 1990 OM Code (i.e., Subsections ISTB and ISTC).
Additionally, the Technical Specifications, B3.7.2, Reference 4, references some
earlier edition of Section XI, and not the 1989 Edition.

2. SSAR Section 3.9.6 refers to 10CFR50.55a(g) for inservice testing. The correct
reference is 50.55a(f).

3. SSAR Section 3.9.6 refers to Table 3.9-17. The correct reference appears to be
3.9-16.

4. SSAR Section 3.9.6 discusses system pressure testing, which is an ISI, and not
IST, related requirement.

5. SSAR Section 3.9.6 indicates that only Class 1,2, and 3 valves will be performed in
accordance with Section XI, as opposed to all safety related valves. This issue was
previously presented in the NRC's request for additional information, Question 210.25.
The SSAR should be revised accordingly.

8
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6. Check valves with a leak tight function are identified in Table 3.9-16 as ASME !
'

( Category C. They should be identified as Category A/C. [
'

j .-7. The SSAR Figure numbers and sheets identified in Table 3.9-16 are often incorrect.
j For instance, valves CAS-PL-V204 and 205 are located on sheet 2 and DWS-PL-
'

V244 and 245 are located on Fig. 9.2.4-1. Westinghouse should review and correct
3

this column. -

'

8. Valves CVS-PL-V001 and 2 are Cat. A valves. However, no leak test is specified. ,

;
'

9. Table 6.2.3-1 should be revised to reflect the valve configuration at the CAS
penetration.

,

210. Valve PXS-PL-V044 was deleted from the IST Program. Although this relief valve i

. is installed on Class E piping, it appears to protect the Class B penetration piping.-
-

! Westinghouse should review the valve's function.
;=

11. Relief valve PXS-PL V307 has been deleted from the IST Program. This relief

; valve protects Class C piping. Westinghouse should review the function of this valve.

; 12. Note 15 applies to RNS-PL-V002A/B. However, this note is not identified in Tbl.
'

3.9-16.
!

! 13. The main feedwater check valves SGS PL-V058A/B appear to have a safety
function to close (SSAR Section 10.4.7.1.1), however, these valves are not included in.

'

the IST Program.

i- 14. Valve SGS-PL-V255A should have safety mission " Active to Failed," to be
consistent with 2558.

,

.

15. Valves VFS-PL-V003,4, and 9 are missing the A and B designators.
:

16.' WLS-PL-V071 and 72 are missing the A, B, and C designators.
..

Revision 4 of the SSAR resolved some of the open items from the March 14-15,1995
i. meeting. However, as the Table 1 illustrates many items have not been resolved (e.g.,
j the changes to the IST Program have not been incorporated into Revision 4).
L Westinghouse should review the current status and provide the requested information
' or changes.
4
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Note 10. PXS Containment Recirculation Check Valves i

Exercising these normally closed check valves (PXS-V119A and B) open during power i'

operation or cold shutdowns is impractical since these valves are located inside,

containment and the only practical means of exercising these simple check valves given;_

the current design is manual stroking. .The sumps are normally dry and the squib valve;

i prevents testing these valves with flow (only 20% of the squib charges are fired every
*

2 years). Manually stroking the valves with'a push rod as proposed by Westinghouse
requires that the recirculation screen be partially bypassed. Westinghouse's proposal to

|- . exercise these valves (as currently designed) at refueling is acceptable, because
3 : personnel entry to the containment and sump is required, and poses a personnel hazard
i during operation and could extend the outage if performed during cold shutdowns.

['

Westinghouse states that they will be tested during refueling during a time when the '

; recirculation screens are not required to be available by Technical Specifications. Our !

review of the Technical Specifications did not locate the Technical Specification
addressing screens. Westinghouse should explicitly identify the relevant Technical*

Specification.. '
.

| Westinghouse should evaluate, however, redesigning the valves or system to include
,

i test connections to allow testing with flow or a remote mechanical exerciser to allow !

quarterly exercising. Remote pneumatic mechanical exerciser are currently used by,
;

I licensees. The staff's position is that testing with flow is preferable (See the response ;
I to Question Group 3 in the Minutes of the Public Meetings on Generic Letter 89 04). '

i Both the benefits and risks of testing using flow or an external mechanical exerciser in !
:. lieu of a push rod should be evaluated. There is a concern that use of a push rod could
| potentially damage the valve or seating surface. Additionally, the Code requires that
j the breakaway torque or force be measured and evaluated, and that the breakaway

force not vary more than 50% from the reference value. It is not apparent how these<

| requirements will be met with the push rod. (The ASME Code Committee is currently
j working on revising the paragraph concerning check valve obturator movement. - As

discussed at the Code Committee, paragraph 4.3.2.4(a) addresses exercising with,

; flow, (b) addresses exercising using a mechanical exerciser, and (c) addresses
'

disassembly and inspection. The proposal requires the owner to specify acceptance
criteria for force or torque when using a mechanical exerciser. Additionally the
mechanical exercise test shall be able to detect missing obturators, sticking, binding3

j and loss of movement of any weights.]

!- Westinghouse proposes in Table 3.9-16 to perform a test to determine the differential
pressure to open the valves once every 2' years. It is not apparent how this test will be :

performed based on the discussion in Note 10. As stated in Section 3.9.6.2.2 of the *

SSAR, the intent of the check valve low' differential pressure test is to exercise the '

. valve to the position to fulfill the safety-related function (s), at or near design basis
conditions (differential pressure and flow) (This low differential pressure test is only
specified for these valves and the valves discussed in Note 11). Westinghouse should I

- ' evaluate performing the exercise test in conjunction with this differential pressure test. ;

Westinghouse should review and revise this note and the SSAR accordingly.
,

;. Note 25. Containment Comoartment Drain Line Check Valves
The containment compartment drain line check valves (WLS-V071 A, B, and C,72A, B.

h !
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and C) are normally closed and have a safety function only to close or remain closed.
It is impractical to exercise these valves closed quarterly or during cold shutdowns, as
they are located inside containment and the only practical means of verifying their
closure. capability is by leak testing. These valves are not supplied with position
indication. As discussed in NUREG-1482, Section 4.1.4 it is acceptable to extend the
test interval of check valves verified closed by leak testing to refueling outages, as
proposed by Westinghouse. However, the P&lD does not include test connections
between the valves V071 and 72, which are located in series. Leak testing the pair of
valves would only verify that at least one of the valves is capable of closure. The staff
in NUREG-1482, Section 4.1 1 provides guidance on closure verification for series
check valves without intermediate test connections. Westinghouse should review the
NUREG and revise the justification or modify the system to comply with the staff's
position on this issue,
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Table 1-Status of DSER Open items Relating to IST

ltem Status Current Status

797 Closed W has added a description in 3.9.6.1 that RTNSS pumps have capable of having )

flowrate, pump head and vibration measured to confirm pump availability. I

798, TR W has not yet (Rev. 4) revised 3.9.6 to include valve qualification testing. A
800, handout was given to W at the 3/15/95 meeting.
810,
811

' 799 TR W has not revised 3.9.6 to address MOV mispositioning.

801 Action W *W has not revised 3.9.6 to address exercising check valves in both directions,
regardless if it only has a safety function in one direction. In previous revisions of
the IST Program, W had specified the exercise direction. Rev. 4 does not include
this information. Based on the text, it appears that the valves are only tested in
their safety related directions. [1714]
*The SSAR has been revised to discuss that check valves without permanent
remote position indication will have the capability for temporary indication to be
installed. However, the paragraph on Remote Valve Position Indication Inservice
Tests refers to Table 5.417 when an alternate method is used when local
observation is not practicable. The reference is incorrect. [1720] i
.W has not revised 3.9.6 to address the use of non-intrusive techniques to
address degradation and performance characteristics. [1722]
*W has revised the SSAR to address full flow testing of check valves.

802 Action W W has not revised the SSAR to include a statement that the COL applicant will
develop a periodic valve disassembly / inspection program for all safety related
valves. I

l
803 Action W W has revised the SSAR, Manual / Power Operated Valve Exercise Tests. |

However, in order to reduce confusion, it is suggested that the para, be revised as '

follows: " Safety-related valves that fail to a position to perform the safety-related
mission shall be tested by observing operation of the actuator upon loss of valve
actuating power. The valve exercise test satisfies this test and a fait safe test is not
identified as a separate test." It should be clear that in all instances, that the
normal exercise satisfies the fail safe test. Otherwise, a separate fail safe test may
have to be included for certain valves.

804 Closed W has deleted the statement that pressure isolation leak testing is satisfied by a
flow test.

805 Action W W stated at the 3/15/95 meeting that the list of PlVs would be deleted from the
Tech Specs. Rev. 4 of the SSAR still contains the list in the Tech Specs and they
are not included in SSAR 3.9.6.

806 TR W revised '' Manual / Power-Operated Valve Exercise Tests" section to reflect the
requirements of 14.2.1.5 of Part 10. The check valve section has not been
revised to include similar wording for valves in regular use ( 4.3.2.3).

|

1
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Table 1-Status of DSER Open items Relating to IST

ltem Status Current Status

807 Action W W has revised Table 3.916 to include notes that discuss the impracticality of
exercising valves quarterly or at cold shutdowns. Comments on these notes
follows.

808 Closed Questions 1713-1761 address comments.

809 Active W W has added a description in 3.9.6.1 that RTNSS pumps have capable of having
and NRC flowrate, pump head and vbration rneasured to confirm pump availability. No

discussion has been included for valves identified in the RTNSS process.

1713 Closed Comment addressed by 807.

1714 Closed Comment addressed by 801.

1715 Closed Comment addressed by 801.

1716 Action W W has submitted a relief request on the ADS valves. Comments on this request
follows.

1717 Closed Comment addressed by 802.

1718 Closed Comment addressed by 803.

1719 Closed Comment addressed by 804.

1720 Closed Comment addressed by 801.

1721 Closed Comment addressed by 806.

1722 Closed Comment addressed by 801.

1723 Closed Truncated pages corrected.

1724 Action W Westinghouse to verify that there are no temperature isolation valves. SSAR
,

3.9.6 has been revised and includes TIVs in the leak testing discussion. '

1725 Closed W has changed PSS-PL-024 to an active valve. Rev. 4 includes 3 containment
isolation check valves as passive (CAS-V205, DWS-V245, FPS-V052). They are

,

blocked by a manual locked closed valve, and meet the criteria for passive valves. |

1726 Action W W has revised Tbl. 3.916 to include the functions and valve categories for all
valves. W has identified check valves with a leak tight function as Category C.

;

These valves should be Cat. A/C. Additionally, RNS-PL V003A/B, V015A/B,
)

V017A/B, and V061 have a RCS Press Boundary or Containment isolation Safety |
Seat Leakage safety function, however, no leak test is specified.

1727 Action W W has added a note to Tbl. 9.3.1 1 for those valves that only have a passive
pressure boundary safety related function. However, CVS-PL-V081 and 84 are
denoted as passive safety related. The IST Program identifies an active safety
function. Additionally, CA PL-V040 is identified in Tbl. 9.3.1-1 as an active safety |
related AOV. This valve is not included in the IST Program. These two documents i

must be reconciled.

1728 Closed W has revised the IST Program accordingly.

2
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Table 1-Status of DSER Open items Relating to IST

ltem Status Current Status

1729 Action W
Valves PCS-PL V005 and 23 were added to the IST Plan. Valve V003 was not
and no explanation has been provided.

1730 Action W W has revised the valve type in the IST Program to reflect the P&lD for PCS-PL-
V014A. However, the stop check valve is classified only as C and is full stroke
exercised and not " Check Exercise." The function of this stop check valve should
be reviewed. Additionally, V0148 has been deleted from the IST Program without
any explanation.

1731 Action W PSS-PL V008 and 9 have been revised to include exercising. W has not
specified a " Active to fail" function for the RPV head vent solenoid valves RCS-PL-
V150A-D. Additionally, SGS-PL V255A should have a safety related function
" Active to Failed" since it is a AOV.

1732 Closed W has revised the Table and SSAR section as required.
1733 Closed W has revised the IST Program accordingly.

1734 Closed W has revised the IST Program accordingly.

1735 Closed No action required by W.

1736 Action W W has not revised the IST Program to incorporate the subject valves or provided
an explanation. |

1737 Closed No action required by W.
t1738 TR W stated at the 3/15/95 meeting that the subject valves do not have a safety !

related function to close, but an exercise closed would be added to the IST
{

i

Program. The IST Program has not been revised to reflect this commitment. I

1739 Action W Note 6 has been deleted. Valves PXS PL V120,123, and 125 have been revised !
to squib valves. Check valves PXS-PL 119,122,124 still have not been revised I
to include a safety function to transfer closed.

|
1740 Action W Rev. 4 of the SSAR still contains a list of PlVs in Table 3.4.81 of the Tech Specs.

W has not revised the IST Program to include the PlVs as Category A or AC valves
and included a leak test.

1741 Action Staff (Systems Branch) to review the function of valves PXS-PL V130A/B.
Staff

1742 Action W W has revised the table to require 20% of the squib valves to be tested every 2
years. However, the SSAR text. Section 3.9.6.2, states that 20% of the charges
will be fired and replaced once every 5 years. Additionally, the Code requires

|
the service life to be maintained and reviewed. The text should reflect the Code '

requirements. W has submitted a relief request on the ADS valves. See item
1716 for comments.

I1743 Closed W has revised the IST Program accordingly.

1744 Closed W has revised the IST Program accordingly.

I
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Table 1-Status of DSER Open items Relating to IST

ltem Status Current Status

1745 Action W W has revised the IST Program accordingly for all valves except for SFS-PL V037.
W had stated at the 3/15/95 meeting and in the Open item Tracking System Data
base that this valve would be forward flow tested. The IST Program does not
reflect this. There is no safety function to open.

1746 Action W The valves noted in the item have a safety related PlV or CIV function. These

valves are not identified as Cat. A/C and do not include a RCS Pressure Boundary
leak test.

I

1747 Action W W has revised the IST Program to correctly identify the RCS head vent valve
numbers. However, rupture disks K001 A/B or K003/4 are not included in the IST
Program. Additionally SSAR Section 3.9.6.2 should address the rupture disk
requirements contained in OM Part 1.

1748 Closed W has revised the IST Program accordingly.
1749 TR

W has not revised Tbl. 3.2.3 and 6.2.31 in Revision 4 of the SSAR.
1750 Closed W has revised the IST Program accordingly,
1751 TR

SSAR Section 9.3.6.7 has not been revised to reflect the correct valve number.
1752 TR

Although SSAR Section 5.4.1.4 has been revised, it still states that the RCP will
be tested in accordance with Section XI. A markup has been attached, it should
say inspected.

1753 TR
W has not revised the SSAR (Section 5.4.6) to discuss the function of the ADS
bypass test solenoid valves. RCS PL V006 and 7A-D, as agreed upon at the

!
3/15/95 meeting. These valves will not be included in the IST Program, as they !are test only valves which are exempt per the Code.

I
1754 Closed W has revised the IST Program accordingly.
1755 Closed Question withdrawn.

1756 Closed W has revised the IST Program accordingly.
1757 Closed W has revised the IST Program accordingly..

|

1758 Closed W has revised the IST Program accordingly.

1759 Closed W has revised the IST Program accordingly.

1760 W Action
See comments on Note 20 for valve PCS-PL V014A/B. The item is closed for theother valves.

1761 Closed No action required by W.

4
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3. Design of Structures, Components, Equipawnt, and Systems

3.9.6 Inservice Testing of Pumps and Valves g gg
inset, ice testing of 6SME Code. Section III, Class '1, 2, anQ pump,. and valves is

# require:d by Iu Lfsand in ^^c~rhnce with Section XI of the ASME Code and applicable addenda, as.) except where specific relief has been granted by the NRC !
in accordance with 10 CFR 5 ne Code includes requirements for -- ~- 0 N |
recte and functW ' L.m ivi acuve components. Ih w q,.%,4eci da accMcwut wt% ("Nb 'Y N N .hr

g% requirements for system pressure tests are defined in ASME Code, Section XI,|& f l

g \$- A . IWA-5000. Rese tests verify the pressure boundaryintegrity in conjunction with!nservice
Mpspection. c(a g 3 , y p % te d m O c h A Ls

Testing requirements for conk fonstmeted to the ASME o several parts of
the ASME [ument ASM~ OM Reference 2). His document is periodically updated. !

The edition and addenda to be used is **t9:!"
d e"-d by S Cs;End Liwuse
t C I

annha'<2 Speci in A GA t c c#rt.5t.GGM'

# ped (,
Tk cprJ0c ASME Code requirements for fun nal testing of pumps are found in
S:cdc,:s % IWP and reference ASME/ ANSI O , u secuon Img The specific ASME
Code requirements for functional testi f valves are found in Section XI, IWV and
reference ASME/ ANSI OM, _ section I The functional tests are required for those
pumps and valves that are req d for safety.

fcMt5| RWA 10
De AP600 inservice test plan does not include testing of pumps and valves in nonsafety-
related systems unless they perform safety-related missions, such as containment isolation.
This is based on the AP600 implementation of the regulatory treatment of nonsafety-related
systems (RTNSS) process (WCAP-13&S6, Reference 18). Fluid systems with RTNSS
important missions are shown to be available by operation of the system.

A preservice test program, which identifies the required functional testing for each unit is
to be submitted to the NRC by the Combined License applicant prior to performing the tests
and fo'. lowing the start of construction. The inservice test progmm, which identifies
requirements for functional testing, is to be submitted to the NRC prior to the anticipated
date of commercial operation by combined license applicant. These programs will comply
with applicable provisions of 10 CFR 50.55 and NRC guidelines. The preservice test
program provides details of components subjec to testing, as well as the method and extert
of preservice testing. The inservice test program details the components subject to testing
and method, extent, and frequency of testing.

cWd3.9.6.1 Inservice Testing of Pumps

There are no safety-related pumps in the AP600. The test program for the pumps is based
on the applicable requirements of the applicable construction code or reliability
consideration *.

Revisien: 4,

June 30,1995 3,9 90 [ W85tingh00Se
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3. Design of Structures, Components, Equipment, and Systems
- . . - -

The test program for pumps is controlled administratively by the Combined License holder
and does not have to be addressed in the technical specifications. The AP600 inservice test
plan does not include testing of pumps in nonsafety-related systems unless they perform
safety-related missions. The pumps in the AP600 do not have an active safety-related
mission except that the reactor coolant pumps have coastdown requirements. Nonsafety-
related pumps are not part of the ASME Code, Section XI mservice testing program.
Systems with RTNSS important missions have capability during operation to use installed
instrumentation to measure the flow rate, the pump head, and pump vibration to confirm
availability of pumps. These pumps are not part of the formal inservice testing program for
safety-related equipment. Rese measurements may be made with temporary instruments
or test devices.

3.9.6.2 Inservice Testing of Valves

he safety-relatedhSME Code, Section III, Class 1, 2, and 3) valves are subject to
operational readiness testing. Inservice testing of valves assesses operational readiness
including actuating and position indicating systems. He valves that are subject to inservice
testing include those valves t%t perform a specific function in shutting down the reactor to
a safe shutdown condition, in maintaining a safe shutdown condition, or in mitigating the I
consequences of an accident. Safe shutdown conditions are discussed in subsection 7.4.1.
In addition, pressure relief devices used for protecting systems or portions of systems that
perform a function in shutting down the reactor to a safe shutdown condition, in maintaining

,

I

a safe shutdown condition, or in mitigating the consequences of an accident, are subject to
inservice testing.

He AP600 in-service test plan does not include testing of valves in nonsafety-related
systems unless they perform safety-related missions. Nonsafety related valves are not
included in the ASME Code, Section XI, inservice test pro .

|(, cds, ( om& I O
The valve test program is based the plan outlined ' this subsection. Valves (including
relief valves) subject to testing in acco ce with Section XI of the ASME Code

*

are indicated in Table 3.9- 7 This table inclu the type of testing to be performed and
the frequency at which the testing should be ormed. The test program conforms to the
requirements of ASME OM,6bsection ISfQ to the extent practical, and complies with
applicable portions of 10 CFR 50.55 The guidance in NRC Generic Letters, AEOD
reports, and industry and utility guidel es (including NRC Generic Letter 89-04) is also
considered in developing the test prc . Inservice testing incorporates the use of
nonintrusive techniques to periodically assess degradation and performance of selected
" * ' ' * * '

(&) ad C@
Safety-related motor-operated valves and check valves, where practical, are full-flow tested
under actual plant conditions. Where full-flow or actual plant conditions are not achievable,
alternate testing methods are outlined in the test program. It is intended that full-flow
testing or alternate testing methods be conducted on critical safety-related valves during
refueling outages. The test program for motor-operated valves is developed using the
appropriate guidelines (including NRC Generic Letter 89-10).

Revision: 4
3 W8Stingfl00Se 3.9-91 June 30,1995
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3. Design of Structures, Components, Equipment, and Systems

Relief from the requirements for testing, if r uired, and the alternative to the tests are

.iustified and documented in SSAR Table 3.9- 7 (Q

3.9.6.2.1 Valve Functions Tested

The AP600 inservice testing program plan identifies the safety-related missions for safety-
related valves for the AP600 systems. The following safety-related valve missions have
been identified in Table 3.9.6-1.

Maintain closed*

Maintain opena

Transfer closed (active function)*

Transfer open (active function)*

Throttle flow (active function)*

Based on the safety-related missions identified for each valve, the inservice tests to confirm
the capability of the valve to perform these missions are identified. Active valves include
valves that transfer open, transfer closed, and/or have throttling missions. Active valves,
as defined in the ASME Code, include valves that change obturator (the part of the valve
that blocks the flow stream) position to accomplish the safety-related function (s). Valve
missions to maintain closed and maintain open are designated as passive and do not include
valve exercise inservice testing.

If upon removal of the actuation power (electrical power, air or fluid for actuation) an active

valve fails to the position associated with pje orming its safety-related function, it is
identified as " active-to-fail" in the Table 3.9-lq,7 | la

Valve functions are used in determining the type ofinservice testing for the valve. These
valve functions include:

Active or Active-to-Fail for fulfillment of the safety-related mission (s)*

Reactor coolant system pressure boundary isolation function*

Containment isolation function*

Seat leakage (in the closed position), is limited to a specific maximum amount when*

important for fulfillment of the safety-related mission (s)

Actuators that fail to a specific position (open/ closed) upon loss of actuating powei for*

fulfillment of the safety-related mission (s)

Safety-related remote position indication*

Revision: 4
June 30,1995 3.9-92 T Westingfl00Se
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-

The ASME inservice testing categories are assigned based on the safety-related valve
functions and the valve characteristics. The following criteria are used in assigning the
ASME inservice testing categories to the AP600 valves.

Category A - safety-related 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.M N

3.9.6.2.2 Valve Testing

Four basic groups of inservice tests have been identified for the AP600. These testing
groups are described below.

Remote Valve Position Indication Inservice Tests yEmCb
i

Valves that are included in the inservice testing program that have sition indication will
be observed locally during valve exercising to verify proper operation of the position
indication. The frequency 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

I

. sitinn indicator operation. The alternate method and justification are provided in

ble 5.4-17)
Valve Leakage Inservice Tests

J

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

Pressure Isolation - valves that provide isolation between high and low pressure*

systems,

Temperature Isolation - valves whose leakage may cause unacceptable thermal loading j*

to piping or supports,

Containment Isolation - valves that provide isolation of piping / lines that penetrate the*

Containment.

Containment isolation valves are tested in accordance with 10 CFR 50, Appendix J. !
Depending on the function and configuration, some valves are tested during the integrated

i

leak rate testing (Type A) or individually as a part of the Type C testing or both. )

Revision: 4
3 Westinghouse 3.9-93 June 30,1995 :
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3. Design of Structures, Components, Equipownt, and Systens
__

'Ihe ASME Code specifies a test frequency of at least once every 2 years. The ASME Code
,

does not require additional leak testing for valves that demonstrate operability during the
course of plant operation. In such cases, the acceptability of the valve performance is
recorded during plant operation to satisfy inservice testing requirements. Therefore, a
specific inservice test need not be performed on valves that meet this criteria.

Valve Exercise Inservice Tests

Manual / Power Operated Valve Tests

Manual / Power-Operated Valve Exercise Tests - Safety-related active valves, both
manual-and power-operated (motor-operated, air-operated, hydraulically operated, solenoid-
operated) will be exercised periodically. The ASME code specifies a q tly valve
exercise frequency. The AP600 test frequencies are identified in Table 3.9 [(,

In some cases, the valves are tested on a less frequent 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
shutdowr.s on a frequency not more often than quarterly. If this is not practicable, then the
full-stroke testing will be performed each refueling cycle.

The inservice testing requirement for measuring stroke time for valves in the AP600 will
be completed in conjunction with a valve exercise inservice test. The stroke time test is '

not identified as a separate inservice test.

I4

Valves that operate during the course of normal plant operation at a frequency that satisfies i

the exercising requirement need not be additionally exercised, provided that the observations I
required ofinservice testing are made and recorded at intervals no greater than that specified I
in this section.

Safety-related valves that fall to 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 fail-safe
test is not identified as a separate test.

Power-Operated Valve Operability Tests - A valve operability test will be performed on
power-operatal valves that operate under high differential pressures to perform their safety-

|related functions. Valves that operate under low differential pressures to perform their i

safety-related missions and incorporate additional margins are exempted from this testing. l

This inservice operability testing includes exercising a valve to the positions that fulfill the
safety-related functions, at operating conditions (differential pressure and flow) as near as
practicable to those expected during their safety-related missions. The safety-related
missions for power-operated valves include transferring open, transferring closed, and
throttling. This test is performed once every 5 years.

1
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3. C@. of Structures, Components, Equipment, and Systems
___

If accident operating conditions can not be reasonably achieved, then partial flow / differential
press tre conditions will be used. If partial conditions can not be used, then alternate means
are used to determine operability. Alternate means include methods such as
non-intrusive / diagnostic techniques or valve disassembly and inspection. The test program
for motor-operated valves is dev using the appropriate guidelines (including NRC
Generic Letter 89-10). Table 3. 17 dentifies where alternate conditions are used provides
the justification for the altemate conditions.

'nk Valve Tests

Check Valve Flow Tests - Safety-related check valves identified with specific safety-related
missions to transfer open or transfer closed are tested periodically. Exercising a check valve
confirms the valve capability to move to the position (s) to fulfill the safety-related
mission (s). The exercise test shows that the check valve opens in response to flow and
closes when the flow is stopped. Sufficient flow is provided to fully open 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.

'Ihe ASME Code specifies a quart valve exercise frequency. 'the AP600 test
frequencies are identified in Table 3. 17 In some cases, check valves are tested on a less
frequent basis because it is not practicable to exercise the valve during plant operation. If
an exception is taken to performing quarterly exercise testing, then exercise testing is
performed during cold shutdown on a frequency not more often than quanerly. If this is
not practicable, the exercise testing is performed during each refueling outage. If exercise
testing during a refueling outage is not practicable, then an alternative means is provided.
Alternative means include nonintrusive diagnostic techniques or valve disassembly and
inspection. Nonintrusive methods may include monitoring an upstream pressure indicatc(
monitoring tank level, performing a leak test, a system hydrostatic, or pressure test, d
radiography.

Check Valve Low Differential Pressure Tests - Safety-related check valves that perform
a safety-related mission to transfer open or tmnsfer closed under low differential pressure
conditions have periodic exercising inservice testing to verify the capability of the valve to
operate with these conditions.

The intent of this inservice test is to exercise the valve to the position to fulfill the safety-
related function (s), at or near design basis conditions (differential pressure and flow).
Forward flow and reverse flow inservice testing is individually specified. This low pressure
differential inservice test is performed in addition to forward and/or reverse flow insen> ice
tests.

The specified frequency for this inservice test is once each refueling cycle.

Revision: 4
[ Westingh0US6 3.9-95 June 30,1995
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3. D=f;;;; of Structures, Components, Equipment, and Systeam
__

Other Valve Inservice Tests b
Explosively Actuated Valves - Explosively actuated valves ar subject to periodic test
firing of the explosive actuator charges. The inservice tests for e valves is specified in
the ASME code. At least 20 percent of the charges install 'n the plant in explosively
actuated valves are fired and replaced at least once every years. The firing of the
explosive charge may be performed inside of the valve or outside of the valve in a test
fixture.

Pressure / Vacuum Relief Devices - Pressure relief devices that provide safety-related
functions or that protect equipment in systems that perform AP600 safety-related missions
are specified by ASME to have riodic inservice testin
valves are identified in ASME ST, Appendix) g[g The inservice tests for these(/M
The periodic inservice testing include visual inspection, seat tightness determination, set
pressure determination, and operational determination of balancing devices, alarms, and i
position indication as appropriate. The frequencies for this inservice test is every 5 years

'

for ASME Class 1 or every 10 years for ASME Classes 2 and 3 devices.

'

3.9.6.3 Relief Requests

Considerable experience has been used in designing and locating synems and valves to |
permit preservice and inservice testing required by Section XI of the ASME Code. Deferral
of testing to cold shut down or refueling outages in conformance with the rules of the
ASME Code when testing during power operation is not practicable is not considered a
relief request. Relief from the testing requirements of Section XI will be requested when
full compliance with requirements of Section XI of the Code is not practical. In such cases,
specific information will be provided which identifies the applicable code requirements,

|justification for the relief request, and the testing method to be used as an alternative.
l

Relief requests identified prior to design certification are identified in subsection 3.9.6.3 and
included in the exceptions to regulations in Section 1.10.

3.9.6.3.1 ADS Valve Exercise Testing

Automatic depressurization system stage I through 3 valve exercise testing represents a risk |

of loss of reactor coolant and depressurization of the reactor coolant system if the proper
|

test sequence is not followed. For this reason, the frequency of this valve exercise testing ;
should be minimized. Conversely, the probabilistic risk assessment assumes that valve '

reliability for these valves is a function of test frequency. The recommended test frequency
is a compromise considering these two factors. The recommend test frequency for the stage |
1 through 3 automatic depressurization systems valve is every 6 months.

f

|

Revision: 4
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S. Reactor Coolant Sy=w= and CcrM Systems
- - -

O
5.4.1.4 Tests and Inspections

Reactor coolant pump construction is subject to a quality assurance program. The pressure
boundary components meet requirements established by the ASME Code. In addition, the
flywheelis subject to quality assurance requirements. Table 5.4-3 outlines the testing included
in the reactor coolant pump quality assurance program.

1 [h50fCMDv1 |
l The reactor coolant pump inservice testing rograrr is according to the ASME Code, ,

Section XI. |

|

The design enables disassembly and removal of the pump internals and canned motor for
inspection of the pump casing or pressure boundary welds, as well as the bearmgs, flywheel

;

assembly, and other intemal components, if required. As noted earlier, routine inspections of I

the impeller, flywheel, and motor intemals are not required to ensure safe operation of the ;

pump.

5.4.2 Steam Generators

|5.4.2.1 Design Bases

The steam generator channel head, tubesheet, and tubes are a portion of the reactor coolant,

pressure boundary. The tubes transfer heat to the steam system while retaining radioactive
contaminants in the primary system. The steam generator removes heat from the reactor
coolant system during power operation and anticipated transients and under natural circulation
conditions. The steam generator heat transfer function and associated secondary water and

I
>

steam systems are not required to provide a safety-related safe shutdown of the plant.

The steam generator secondary thell functions as containment boundary during operation and I

during shutdown when access opening closures are in place.

Tables 5.4-4 and 5.4-5 give steam generator design data. AP600 equipment, seismic and
ASME Boiler and Pressure Vessel Code classifications of the steam generator components are
discussed in Section 3.2. ASME Code and Code Case compliance are discussed in
subsection 5.2.1. The ASME Code classification for the secondary side is specified as
Class 2. But for AP600, all pressure-retaining parts of the steam generator, and thus both the
primary and secondary pressure boundaries, are designed to satisfy the criteria specified in
Section III of the ASME Code for Class I components.

Subsection 3.9.3 discusses the design stress limits, loads, and combined loading conditions. |
Subsection 3.9.1 discusses the transient conditions applicable to the steam generator. The I

number of transients is based on 60 years of operation.

In addition to the loading conditions associated with pressure and temperature variations for
transient and anticipated accident conditions, the steam generator is evaluated for fluid borne
and structural vibration originating with the reactor coolant pump. The steam generatoris also

e
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significant steaming to containment begins. In addition, there are multiple nonsafety-related
systems such as the chemical and volume control system, the spent fuel pit cooling system,
demineralized water system, and the fire system that can add water to the containment in this

situation. In addition, temporary water supplies such as fire trucks can also supply water to
containment.

6.3.4 Post 72 Hour Actions

The AP600 passive core cooling system design includes safety-related equipment that is
sufficient to automatically establish and maintain safe shutdown conditions for the plant
following design basis events. The passive core cooling system can maintain safe shutdown
conditions for 72 hours after an event without operator action and without both nonsafety-
related onsite and offsite power.

4 Although the likelihood of an extended loss of both offsite and onsite power is small, this is

g [. considered in the design. There is only one action that may be required to provide long-term
t5 core cooling. There is a potential need for containment inventory mnTup. The need for

makeup to containment is directly related to the leakrate from the containment. With the,

maidmum allowable containment leakrate, makeup to containment is not needed for about one
month. A safety related connection is available to align a temporary makeup source to

containment. _ ggh Q g g y QQ. 4 2

^'} Subsection 15.0.12 provides additionalinformadon on overall plant actions that are completedj following an extended loss of site power, which includes acdons to maintain post-accident
monitoring.

6.3.5 Limits on System Parameters

The analyses show that the c2 sign basis performance of the passive core cooling system is
sufficient to meet the core cooling requirements following an event, with the minimum
engineered safety features equipment operating. To provide tids capability in the event of the
single failure of components, technical specifications are established for reactor operadon.
The technical specifications are provided in Chapter 16.

The passive core coolinE system equipment is not required to operate t') support either normal
power operation or shutdown operation of the plant. This reduces the probability that die
passive core cooling system equipment is unavailable due to ma ntenance. Plannedi

!
maintenance on the passive core cooling system equipment is accomplished during shutdown

I operations when the core temperatures are low, decay heat levels are low, and the Tecludcal
!| Specificadons do not require availability of the equipment.

The principal system parameters and the number of components that may be out of operation
during testing, quantities and concentrations of coolant available, and allowable dme for
operadon in a degraded status are provided in the technical specificadons.

Resision: 2
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10/30/95
Table 1-Status of DSER Open items Relating to IST

ltem Status Current Status
(Note 1)

797 Action Westinghouse has added a description in 3.9.6.1 that RTNSS pumps have
NRC capable of having flowrate, pump head and vibration measured to confirm pump

availability. Specific positions on the IST requirements for these components will
be determined as a part of the staff's review of the plant specific implementation of
the RTNSS. No action is currently required from Westinghouse.

798, Action W Westinghouse has not yet (Rev. 4) revised 3.9.6 to include valve qualification
800, testing. A handout was given to Westinghouse at the 3/15/95 meeting.
810, Westinghouse reported that they are still evaluating the valve design and
811 qualification issue.

799 Action Westinghouse has not revised 3.9.6 to address MOV mispositioning.
NRC Westinghouse stated during the 10/27/95 conference call that valves are

provided with position alarms and a single valve mispositioned is treated like a
single failure. Recovery from a misposition is not a safety function. Westinghouse
will provide non safety related recovery capability. The staff is in the process of,

preparing Supplement 7 to Generic Letter 89-10 which addresses valve
mispositioning for PWRs. The staff will review the supplement with regards to
advance reactors and provide Westinghouse with their position. Westinghouse
during the course of discussion of this item, mentioned that the ADS valves,
although they haven't been specified yet, will probably be a gate valve in series
with a globe valve. The gate will be designed to open first and then the globe.
The gate will not be designed for full differential pressure and flow. If the globe
valves are opened first, the gate valves may not open. The staff will review the
design of these valves.

|

801 TR * Based on the text of 3.9.6, it appears that check valves are only tested in their
safety related direction (s), and not necessarily in both directions. Westinghouse
stated that the intent is to exercise the valves in both directions and will provide
further clarification to the text. [1714]
.The SSAR has been revised to discuss that check valves without permanent |

remote position indication will have the capability for temporary indication to be
installed. However, the paragraph on Remote Valve Position Indication Inservice
Tests refers to Table 5.417 when an alternate method is used when local
observation is not practicable. The reference is incorrect. Westinghouse stated
that they will delete that sentence. [1720] |
* Westinghouse has revised 3.9.8 to address the use of non-intrusive check valve '

techniques to address degradation and performance characteristics. [1722],

I
* Westinghouse has revised the SSAR to address full flow testing of check valves.

d
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Table 1-Status of DSER Open items Relating to IST
|
|

Item Status Current Status
(Note 1)

;

i
1802 Action W Westinghouse has not revised the SSAR to include a statement that the COL |

applicant will develop a periodic valve disassembly / inspection program for all safety !related valves. The frequency and extent of valve disassembly shouki be based i

on the following, as a minimum, the historical performance of the valve, analysis of '

test trends and service conditions, analysis of components which are subject to*

aging, and results of non intrusive testing. Disassernbly and inspection may not
be necessary if the non-intrusive techniques can adequately detect unacceptable
valve degradation. Westinghouse agreed to provide the commitment in the
SSAR.

803 Action W Westinghouse has revised the SSAR, Manual / Power Operated Valve Exercise
Tests. However, in order to reduce confusion, it is suggested that the para. be
revised as follows: " Safety-related valves that fail to a position to perform the
safety related mission shall be tested by observing operation of the actuator upon
loss of valve actuating power. The valve exercise test satisfies this test and a fail
safe test is not identified as a separate test." It should be clear that in allinstances,
that the normal exercise satisfies the fail safe test. Otherwise, a separate fail-safe
test may have to be included for certain valves. Westinghouse agreed to revise
the text.

804 Closed Westinghouse has deleted the statement that pressure isolation leak testing is
satisfied by a flow test.

805 Action W Westinghouse stated at the 3/15/95 meeting that the list of PlVs would be deleted
from the Tech Specs. Rev. 4 of the SSAR still contains the' list in the Tech Specs
and they are not included in SSAR 3.9.6. Westinghouse stillintends to revise the
Tech Specs, however, only the PlV test requirements may be deleted. The list of
PlVs would still be included in the Tech Specs.

806 TR Westinghouse revised * Manual / Power Operated Valve Exercise Tests" section to
reflect the requirements of 4.2.1.5 of Part 10. The check valve section has not
been revised to include similar wording for valves in regular use (14.3.2.3).
Westinghouse agreed to address check valves.

,
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10/30/95
Table 1-Status of DSER Open items Relating to IST

ltem Status Current Status
(Note 1)

807 Action W Westinghouse has revised Table 3.916 to include notes that discuss the
impracticality of exercising valves quarterly or at cold shutdowns. Comments on
these notes were provided to Westinghouse (See 8/24/95 letter form BNL to
NRC). During the 10/27/95 conference call the following notes were discussed:

Note 9: Westinghouse explained that a portion of the DVI piping is cold and would
experience a thermal transient. Westinghouse will provide additional clarification in
the note. Additionally, Westinghouse explained that the bias open check valves
are fully open during operation and that the CMT intet MOVs will be closed prior to
opening the outlet MOVs to limit the thermal transient on the RPV nozzle.

Note 10: Westinghouse explained that installing test connections to allow testing
the PXS containment recirculation check valves with flow is impractical because a
water source to the sump would be required. Westinghouse considers the push,

rod as a mechanical exerciser and stated that the breakaway torque or force can be
!

measured. Westinghouse stated that B&W PWRs currently test valves using a !push rod. Subsequent discussions with Davis Besse personnel revealed that the
!

only valves they test with a rod are the reactor vesselintemal vent valves. A book )toolis used to rnanually exercise these valves. In addition to this exercise the
|valves' seat and body are remotely visually inspected. it appears that based on the

potential for valve damage during use of the push rod, Westinghouse might
consider valve disassembly and inspection, as allowed by the Code. The
disassembly and inspection would probably be less burdensome and would result i
in obtaining more concrete evidence of the valve's condition and ability to stroke.
Westinghouse will review the proposed testing, including the low differential
pressure test, and provide additional information in the justification.

Note 11: Westinghouse stated that the reference to the recirculation screen Tech
Specs was incorrect and that the correct Tech Spec reference is the IRWST. They
will correct the note. Westinghouse also stated that they performed a calculation
to ensure that the 6" check valves could be fully opened with 2" test connections.

Note 13: Westinghouse proposed to revise the note to discuss the impracticality
of exercising the thermal relief check valves.

Note 20: Westinghouse agreed to provide additional information on the
impracticality of testing the check and manual valves, and provide Fig. 6.4 2. They
also explained that valve PCS-PL-V014A will be tested using a test rig with a
flowmeter and discharge through the valve into the PCC tank. Therefore, no test
connections are required.

Note 21: The note states that the auxiliary spray isolation valves can only be
tested when the RCPs are not running. Westinghouse agreed that the reason for
this qualifier is not readily apparent, and will provide additional information.

808 Closed Questions 1713-1761 address comments.

3
.
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10/30/95
Table 1-Status of DSER Open items Relating to IST

ltem Status Current Status
(Note 1)

809 Active W Westinghouse has added a description in 3.9.6.1 that RTNSS pumps have
and NRC capable of having flowrate, pump head and vibration measured to confirm pump

availability. No discussion has been included for valves identified in the RTNSS
process. Westinghouse agreed to address valve test capabilities in the SSAR.

1713 Closed Comment addressed by 807.

1714 Closed Comment addressed by 801.

1715 Closed Comment addressed by 801,

1716 Action W Westinghouse has submitted a relief request on the ADS valves (Note 2 of Tbl.
3.9 16). Comments on this note were provided to Westinghouse (See 8/24/95
letter form BNL to NRC). There was no further discussion during the 10/27/95
conference call.

1717 Closed Comment addressed by 802.

1718 Closed Comment addressed by 803.

1719 Closed Comment addressed by 804.

1720 Closed Comment addressed by 801.

1721 Closed Comment addressed by 806.

1722 Closed Comment addressed by 801.

1723 Closed Truncated pages corrected.

1724 Action W SSAR 3.9.6 has been revised and includes a discussion of TIVs in the leak testing
section. Westinghouse has not, however, identified any temperature isolation
valves in Tbl. 3.9-16. Westinghouse will confirm the existence or absence of TlVs
and if there are none, will revise the SSAR to state this.

1725 Closed Westinghouse has changed PSS PL-024 to an active valve. Rev. 4 includes 3
containment isolation check valves as passive (CAS-V205, DWS V245, FPS.
V052). They are blocked by a manuallocked closed valve, and meet the criteria for
passive valves.

1726 Action W Westinghouse has revised Tbl. 3.9-16 to include the functions and valve
categories for all valves. Westinghouse has identified check valves with a leak
tight function as Category C. These valves should be Cat. A/C. Additionally, RNS-
PL-V003A/B, V015A/B, V017A/B, and V061 have a RCS Press Boundary or
Containment isolation Safety Seat Leakage safety function, however, no leak test
is specified. Westinghouse will revise the valve category for check valves to either
C or A/C, if they have a leak tight function. Westinghouse also agreed to revise
the table to include a leak test for all Cat. A or A/C valves.

4



.. .,

10/30/95
Table 1-Status of DSER Open items Relating to IST

ltem Status Current Status
(Note 1)

1727 TR Westinghouse has added a note to Tbl. 9.3.1 1 for those valves that only have a
passive pressure boundary safety related function. However, CVS-PL-V081 and
84 are denoted as passive safety related. The IST Program identifies an active
safety function. Westinghouse explained that only the check valve capabilities of
these valves are active safety related. The air-operator does not serve a safety
related function. Tbl. 9.3.1 1 will be clarified. Additionally, CA PL V040 is
identified in Tbl. 9.3.1 1 as an active safety related AOV. This valve is not included
in the IST Program. Westinghouse explained that the valve number should be
CAS-PL V014 and will correct the Table.

1728 Closed Westinghouse has revised the IST Program accordingly.4

1729 Action W Valves PCS PL V005 and 23 were added to the IST Plan. Valve V003 was not
and no explanation has been provided. Westinghouse will review the function of
this valve.

1730 Action W Westinghouse has revised the valve type in the IST Program to reflect the P&lD for
PCS-PL V014A. However, the stop check valve is classified only as C and is full
stroke exercised and not " Check-Exercise." Westinghouse agreed to review the
function of this stop check valve. Additionally, V0148 has been deleted from the
IST Program without any explanation. Westinghouse explained during the
conference call that 148 is not included because no credit has been taken for
direct containment cooling. Credit is taken only for 14A to open to allow an
alternate flow path to the PCC tank.

.

1731 Action W PSS-PL V008 and 9 have been revised to include exercising. Westinghouse has
not specified a " Active to fail" function for the RPV head vent solenoid valves
RCS PL-V150A D. Westinghouse agreed to review the head vents. Additionally,
SGS-PL V255A should have a safety related function " Active to Failed" since it is a
AOV. Westinghouse agreed to revise 255A.

1732 Closed Westinghouse has revised the Table and SSAR section as required. I

1733 Closed Westinghouse has revised the IST Program accordingly.

1734 Closed Westinghouse has revised the IST Program accordingly. I

1735 Closed No action required by Westinghouse.

1736 Action Westinghouse has not revised the IST Program to incorporate the subject
NRC solenoid valves which isolate non-safety related piping. Westinghouse stated that

these valves are normally closed and are, therefore, considered passive. Valves
PXS-PL V231 A and B are considered by the staff as critical (RAI 210.28), however i

these valves are not include in the IST Program. The staff will review the function
of these valves,

1737 Closed No action required by Westinghouse.

I

I
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Table 1-Status of DSER Open Items Relating to IST

ltem Status Current Status
(Note 1)

1738 TR Westinghouse stated at the 3/15/95 meeting that the subject check valves do not
have a safety related function to close, but an exercise closed would be added to
the IST Program. The SSAR text will be revised to clarify that all check valves will
be exercised in both directions.

1739 Closed Note 6 hcs been deleted. Valves PXS PL-V120,123, and 125 have been revised
to squib valves. Check valves PXS PL 119,122,124 still have not been revised
?o include a safety function to transfer closed. Westinghouse explained that these
valves do not have a safety function to close once the normally closed valves are
oper;ed.

1740 Action W Rev. 4 of the SSAR still contains a list of PlVs in Table 3.4.8-1 of the Tech Specs.
Westinghouse has not revised the IST Program to include the PlVs as Category A

'

.

or AC valves and included a leak test. Westinghouse agreed to revise the table.

E41 Action Staff (Systems Branch) to review the function of valves PXS PL V130A/B. These
Staff normally open valves drain water in the gutter and have been subject of numerous

RAls. Wes,tinghouse stated that these valves minimize containment flooding
during long :erm passive RHR.

1742 Action W Westinghouse has revised the table to require 20% of the squib valves to be
tested every 2 years. However, the SSAR text, Section 3.9.6.2, states that 20%
of the charges will be fired and replaced once every 5 years. Additionally, the
Code requires the service life to be maintained and reviewed. Westinghouse
agreed to revise the text to reflect the Code requirements. Westinghouse has
submitted a relief request on the ADS valves. See item 1716 for comments.

1743 Closed Westinghouse has revised the IST Program accordingly. ,

1
|1744 Closed Westinghouse has revised the IST Program accordingly.

4

1745 Action W Westinghouse has revised the IST Program accordingly for all valves except for
Westinghouse-PL V037. W had stated at the 3/15/95 meeting and in the Open
Item Tracking System Data base that this valve would be forward flow tested. The'

IST Program does not reflect this. The valve has a safety function to open to
relieve pressure during containment penetration isolation. Westinghouse agreed
during the 10/27/95 call to add a transfer open safety function. i

1746 Action W The valves noted in the item have a safety related PlV or CIV function. These
valves are not identified as Cat. A/C and do not include a RCS Pressure Boundary
leak test. Westinghouse agreed to revise the table.

1747 Action W Westinghouse has revised the IST Program to correctly identify the RCS head
vent valve numbers. However, rupture disks K001 A/B or K003/4 are not included
in the IST Program. Additionally SSAR Section 3.9.6.2 should address the
rupture disk requirements contained in OM Part 1. Westinghouse agreed to
revise the text and table.

1748 Closed Westinghouse has revised the IST Program accordingly.

|
|
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Table 1-Status of DSER Open items Relating to IST

ltern Status Current Status
(Note 1)_

1749 TR Westinghouse has not revised Tbl. 3.2.3 and 6.2.3-1 in Revision 4 of the SSAR.
Westinghouse agreed to revise the tables and ensure their consistency.

1750 Closed Westinghouse has revised the IST Program accordingly.

1751 TR SSAR Section 9.3.6.7 has not been revised to reflect the correct valve number.
Westinghouse agreed to revise the text.

1752 TR Although SSAR Section 5.4.1.4 has been revised, it still states that the RCP will
be tested in accordance with Section XI. It should say inspected. Westinghouse
agreed to revise the text.

1753 TR Westinghouse has not revised the SSAR to discuss the function of the ADS
bypass test solenoid valves, RCS-PL-V006 and 7A D, as agreed upon at the
3/15/95 meeting. These valves will not be included in the IST Program, as they
are test only valves which are exempt per the Code. Westinghouse again agreed
to revise the text.

1754 Closed Westinghouse has revised the IST Program accordingly.

1755 Closed Question withdrawn.

1756 Closed Westinghouse has revised the IST Program accordingly.

1757 Closed We.stinghouse has revised the IST Program accordingly.

1758 Closed Westinghouse has revised the IST Program accordingly,

1759 Closed Westinghouse has rev; sed the IST Program accordingly.

1760 W Action See comments on Note 20 for valve PCS PL-V014A/B. The item is closed for the
other valves.

1761 Closed No action required by Westinghouse.

ADDITIONAL COMMENTS ON REV. 4 FROM 8/24/95 BNL LETTER TO NRC

1. TR Westinghouse agreed to clarify that they are using the 1990 Edition of the OM
Code and will revise the text to be consistent .

2. TR Westinghouse agreed to revise the text to use the correct the reference to
10CFR50.55a(f).

3. TR Westinghouse will revise the references to Table 3.9-16.

4. TR Westinghouse agreed to clarify that SSAR Section 3.9.6 does not address
pressure testing.

j
5. TR Westinghouse stated that all the safety related valves in the AP600 are ASME

Code Class 1,2, or 3. However, they agreed to revise the text of the SSAR to
state that all safety related valves will be tested in accordance with the Code.

7
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Table 1-Status of DSER Open items Relating to IST

ltem Status Current Status
(Note 1)

6. TR Westinghouse agreed to revise the code category for check valves with a leak
tight function to A/C.

7. TR Westinghouse agreed to review and revise the SSAR P&lD figure numbers in
table 3.916.

8. TR Westinghouse agreed to specify a leak test for valves CVS PL V001 and 2.

9. Action W Westinghouse revised the entry in Table 6.2.3-1 for the CAS penetration,
however, the table identifies globe and not ball valves. Additionally, during the
conference call Westinghouse was alerted to the fact that the IST program and Tbl.
3.2.3-1 are inconsistent with regards to SGS penetrations COSA and B. Globe
valves SGS-PL V255A and B are identified in Tbl. 3.2.3-1, however, check valves
67A and B are identified in Tbl 3.9-16 as having a containment isolation safety
function. Westinghouse agreed to review tables 3.2.31 and 3.916 for
consistency.

10. Action W Westinghouse agreed to review the function of valve PXS-PL-V044.

11. Action W Westinghouse agreed to review the function of valve PXS-PL V307.

12. TR Westinghouse agreed to revise Tbl. 3.9-16 to identify Note 15 for valves RNS-PL-
V002A and B.

13. Action W Westinghouse agreed to review the function of valves SGS PL-V058A and B.

14. TR Westinghouse agreed to revise SGS-PL-V255A's safety mission.

15. TR Westinghouse stated that valves VFS-PL V003. 4,9 and 10 do not have
designator A and B per the current design. The drawing included in Rev. 4 of the
SSAR. Rev.1 of 9.4.71, however, includes two traine: and has penetrations
C001 A and B and 2A and B. Westinghouse should st bmit the latest P&lD for staff
review.

16. TR Westinghouse agreed to add the A, B, and C designator to valves WLS-PL V071
'

and 72 in Tbl. 3.9-16.

_

Note 1-The status of items are as described below:
TR-Item has been discussed and technically reso!ved, however, the SSAR has not been revised.
Closed-No additional action is required from Westinghouse or NRC staff (e.g., the SSAR has been revised
by Westinghouse to the satisfaction of the staff).
Action W, or NRC-Additional information or clarification is required by Westinghouse or the NRC.
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