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Westinghouse Energy Systems Ba 355
Pinsbu@ PennsyNarua 15230-0355

Electric Corporation

DCP/NRC1164
NSD-NRC-97-5468
Docket No.: 52-003

December 3,1997

Document Control Desk
U.S. Nuclear Regulatory Commission %
Washington, DC 20555

ATTENTION: T. R. QUAY

SUBJECT: RESPONSES TO STAFF REQUESTS REGARDING Tile AP600 INSPECTIONS,
TESTS, ANAINSES, AND ACCEPTANCE CRITERIA (ITAAC)- PCS

Dear Mr. Quay:

Enclosed are three copies of Westinghouse's responses to RAls 640.153 and 640.154 related to
comments on the Passive Containment Cooling System (PCS) in Revision 3 of the AP600 Certified
Design Material as requested in a letter from the staff dated October 9,1997. Also included is our
response to FSER Open item 480.1084F, which is related to RAI 640.154, as requested in a letter
from the staff dated November 17,1997.

This submittal closes, from Westinghouse' perspective, open items 6053,6054 and 6183. As a result,
the Westinghouse status column will be changed to " Closed" in the Open item Tracking System
(OITS). The NRC should review this response and inform Westingicuse of the status of the open
item to be designated in the "NRC Status" column of the OITS.

Please contact Mr. Eugene J. Piplica at (412) 374 5310 if you have any questions concerning this
transmittal.

f|n64M
lirian A. McIntyre, Manager
Advanced Plant Safety and Licensing
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IEnclosures '

cc. J. M. Sebrosky, NRC (w/ Enclosure)
J. N. Wilson, NRC (w/ Enclosure)

_ _

N. J.1.ipatulo, Westinghouse (w/o Enclosure)
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FSER Open Item 480.1984F

As a result of the staff's continuing review of the AP600 design certification application, the
Containment Systems and Severe Accident Branch (SCSB) has identified concerns regarding the
Westinghouse position on water coverage testing for the AP600 PCS and the use of that information to

'

support the WGOTHIC computer program for design certification.
His issue if further compounded because it spans a number of review areas: (1) the assumptions used
in the water coverage model developed for use in WGOTHIC, (2) the initial test and acceptance

. criteria (ITAAC), (3) the initial test program (ITF), (4) the technical specifications (TS) and (5) the
SSAR.

4

TL limited experimental data available to support water coverage comes from the cold Water"

Distribution Test (WDT) facility, with some additional support from the Large Scale Test (LST)
facility. The water coverage area fractions used in the water coverage. model, as a function of PCS
flow rate, are based on the WDT. The vertical section of this at is 4 feet, as compared to about 90
feet in the AP600. The LST has a venical height of about 12 feet. De PCS has three flow stages
during the 72 hour draindown time for the passive containment cooling water storage tank (PCCWST):
442 gpm for the first 3 hours; then as the first standpipe uncovers the flow drops to 122 gpm for about4

27 hours; followed by the uncovery of the second standpipe and a flow of 71.5 gpm to the 72 hour
draindown time. Each PCS flow stage has its own unique water coverage area fraction, based on the
WDT observations.

In SSAR Section 6.2.2.4.2, "Preoperational Testing," it is stated tha: "With a water level of 6.2 0.25!-
- feet above the bottom standpipe the containment shell wetted covercte will exceed the amount

F predicted by the wetting coverage methodology used in the safety analyA" This is not consistent
with ITAAC 2.2.2, " Passive Containment Cooling System," item 8.b), Certified Design Material
(CDM) Revision 3, dated May 12,1997, which requ:res " equal to or greater than" the amount
predicted by the wetting coverage methodology used in the safety analysis.

In SSAR Section 6.2.2.4.3, " Operational Testing," it is stated that " Operational testing is performed to
_

. . verify water flow delivery, consistent with the accident analysis." This is further clarified in a
response to SCSB comment 47(b)(Westinghouse letter NSD-NRC-97-5263, dated August 19, 1997),
which states that "SSAR Table 3.917 commits to verifying the PCS flow rate from each PCS drain
line. His test will confirm the cooling water flow profile with time remains consistent with the
accident analysis. An additional test has been added to the System Level Inservice Testing Program to
confirm the wetted water coverage of the containment shell ' equal to or greater than the amount-

predicted by the wetting coverage methodology used in the safety analysis."

The Westinghouse position to verify the wetted coverage area for only the minimum PCS flow rate is
unacceptable. Further it not known what is meant by "the amount predicted by the wetting coverage
methodology used in the safety malysis," or " consistent with the accident analysis." These phrases are
too ambiguous and are also unacceptable.
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The staff position is that the wetting coverage area must be verified for each of the three PCS flow
rates, in addition to the verification of the actual flow rates leaving the PCCWST. Verification is;

required during preoperational testing (ITP), and the acceptable values must be incorporated into the
ITAAC. Dese values must then be verified at the first refueling outage and at subsequent 10 year
intervals (TS). Further, the verification must confirm that the wetting coverage area is uniform along
the vertical height as well as around the containment vessel circumference as observed near the upper

- annulus drain elevation. . The performance of the PCS is based on the expectations arising from the
WDT (and to a lesser extent,'the LST). He acceptable values for the wetted coverage area are equal
to or greater than the values observed in the WDT. These WDT values are an integral part of the

.
wetting coverage methodology used by Westinghouse and are an integral part of the staff's overall
understanding of the conservatism in the design certification review. Direct measurement of the4

expected performance of the water distribution system under conditions similar to the WDT is the only
acceptable means for verifying the PCS water coverage.

i The AP600 SSAR needs to be updated to reflect the required ITAAC and TS identified above. Also,.
the information provided must emphasize both the water flow rates and the wetted coverage area of
the PCS.

*

Response:

The SSAR and the ITAAC have been revised to indicate the water coverage testing will be conducted

; by measuring the coverage percentages at each of the transition design basis now rates. The coverage
will be measured at the initial Dow rate with a minimum initial amount of water in the PCCWST,<

subsequent to the highest standpipe being uncovered and finally subsequent to the second highest

i standpipe being uncovered. The coverage will be confirmed at the spring line for each of the three
major now rate periods. The acceptance criteria for each period will be that the water coverage willi

be equal to or greater than the coverage used as input to calculate the peak containment pressure in the
safety analysis. With this acceptance criteria,ihe ITAAC testing will confinn system performance

;
~

consistent with the input assumptions of the containment safety analysis.

The Technical Specifications have been revised to indicate now and coverage testing will be
,

performed after the first fuel cycle and at a subsequent frequency of every 10 years. The coverage'

measurement has been revised to assure continued conformance with the containment analysis. During
the Initial Test Program, the containment coverage will be measured for the full flow case at the base'

of the upper annulus in addition to the coverage at the spring line. His benchmark value will be used
to develop acceptance criteria for the Technical Specifications at the full flow condition. This
condition is selected since it is the most important flow rate from the standpoint of calculation peak
containment pressure.

,
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SSAR Revision:

Revise Note 1 to Table 3.9-17 as follows:

' t. The flow capability of each PCS water drain line is demonstrated by conducting a test where water
is drained from the PCS water storage tank onto the containment shell by opening one isolation
valve. During this flow test the water coverage is also demonstrated. The test is terminated when
the flow measurement is obtained and the water coverage is observed. The minimum allowable
flow rate is 442 gpm with the passive containment cooling water storage tank level 23.75 2 0.25
feet above the lowest standpipe. Water coverage is demonstrated by a report that concludes that
the amount of the containment shell covered is equal or greater than the coverage used to calculate
peak containment pressure a: !:::: ::;;d :c Sc: padi ::d by $: w:::: ; ecv:=g: m:$cdc!cgy
med-in the safety analysis.

Revise Table 6.2.2-1 to include wetted containment shell coverage at specific PCCWST elevations as
follows:

1

PCCWST maximum temperature (*F) . 120.... ... . ...... ......................

.1,112,tv,1,,1,,tvis,t12,ee,1,5,,,,,,ever,1: -MHe-3Cen d;;;;; : :::n; ;cv:mg:
Upper annulus drain rate (per drain) - Minimum . . 450 gpm. . ... . .......... .....

Containment Wetting Coverage

PCCWST Elevation (Note 3) Minimum Flow Wetted Coverage (Note 3)

(feet) (gpm) (percentage of circumference),.

| 23.75 442 ... . 90. .... .. .......... ..... .. .. . ....

l. 20.65 .......... 122 ..... 51.... . .. . . . ...... . . . ..

! 13.55 71.5 30.. ... ..... ... ..... .......... .. . ... ..

- Revise Note 3 in Table 6.2.21

3. NS :::::cv =g: cf $c cen:damen; the!! :::::d $: =cun: p=dic::d by de ::::.ng
! cer:mg: nuicde!c;y ;;:d in 1: :d:) ^.ndyi PCCWST Elevation is measured as feet
! above tite lowest tank standpipe entrance. Wetted coverage is measured as the linear.

percentage of the containment shell circumference wetted measured at the upper spring line.
,.

'

In subsection 14.2.9.1.4 revise item d) under General Test Acceptance Criteria and Methods as
follows:

d) De proper operation of the passive containment cooling water distribution bucket and weirs is
verified and proper wetting of the containment is observed and recorded during draindown
testing in Item c, above. Water delivery and coverage is verified at the initial minimum water

i level and as each of the first two standpipes is uncovered.

1
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Revise to the Frequency for Surveilance Requirement 3.6.6.6 in Technical Specification Section 3.6.6-

as follows:

.

.

SR 3.6.6.6- Verify pa5Sive containment cooling 10 Years and
system flow and water coverage after the first
performance in accordance with the fuel cycle
System Level Operability Testing
Program.

. ITAAC Revision:

In ITAAC Section 2.2.2 Table 2.2.2-3

Revise Acceptance Criteria ii) for Design Commitment 8.a) as follows:

8.b) ii) i) A report exists that concludes ecceluding
that with water in the a-PCCWST water- at
the following levels. ! ::! cf 6.2 f: : 0.25 ft
abcv: 6: Sc::cm of 6 t=i. water
delivery to the containment shell provides a
coverage measured at the spring line that is
equal to or greater than the corresponding
coverage used to calculate peak containment
pressure amcuni padic::d by 6: :::ing
ecv =g: m:$cdc!cgy uxd in the safety
analysis. The ::::d ecver g: .ci!! be -
verif;;d wii::ch of Sc :/.c pra!!el pais
::;::d =p;=::!y.

! - 23.75 2 0.25 ft above the lowest standpipe
,

| - 20.65 t 0.25 ft above the lowest standpipe
- 13.55 2 0.25 ft above the lowest standpipe

1
,
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- Question 640,153 (OITS # 6053)

- 2.2.2 ' Passive Containment Cooling System

Your response to RAI 640.57(a) requires clarification. The acceptance criteria for ITAAC 8. a) ii)
specifies a water level without units or relative location.

Response:

The acceptance criteria has been changed to be consistent with the other elevations as a height above
the lowest standpipe.

SSAR Revision: NONE
t

ITAAC Revision:

Revise Acceptance Criteria ii) for Design Commitment 8.a) as follows:

5

)
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NRC REQUEST FOR ADDITIONAL INFORMATION.,
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3: 8 ') ; ii) ii) When tested and/or analyzed with both~
flow paths delivering and an initial water |

| level at 24.25 - 0.25, .0.00 ft 200.75 i 0.25;
the water inventory provides greater than or

,.
. equal to 72 hours of flow with a Gow rate

| greater or equal to 62 gpm.
.
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Question 640.154 (OITS #6054)'.

2.2.2. Passive Contamment Cooling System

Your response to RAI 640.57(b) is unacceptable. Provide an ITAAC that verifies that the water
coverage fractions, at the upper annulus drain elevation, for each of the three phases of PCS flow are
consistent with the design basis assumptions that are used to determine the evaporated flow as

desenbed in section 7A of WCAP 14407 (Rev 1). These values need to be consistent with the
observations from the cold Water Distribution Tests. In addition to the coverage fraction (percent of;

the circumference), the uniformity of the PCS flow around the circumference at the upper annulus
drain elevation must be verified.

Response:

See Response to FSER Open item 480.1084F

SSAR Revision:

See Response to FSER Open Item 480.1084F

ITAAC Revision:

See Response to FSER Open Item 480.1084F
U

l
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FSER Open Item 480.1084F

As a result of the staff's continuing re>iew of the AP600 design certification application, the
Containment Systems and Severe Accilent Branch (SCSB) has identified concerns regarding the
Westinghouse position on water covera e testing for the AP600 PCS and the use of that information to
support the WGOTHIC computer program for design certification.
This issue if further compounded because it spans a number of review areas: (1) the assumptions used
in the water coverage model developed for use in WGOTHIC, (2) the initial test and acceptance
criteria (ITAAC), (3) the initial test program (ITP), (4) the technical specifications (TS) and (5) the
SSAR.

The limited experimental data available to support water coverage comes from the cold Water
Distribution Test (WDT) facility, with some additional support from the Large-Scale Test (LST)
facility. The water coverage area fractions used in the water coverage model, as a function of PCS
flow rate, are based on the .0T. The vertical section of this test is 4 feet, as compared to about 90
feet in the AP600. The LST has a vertical height of about 12 feet. The PCS has three now stages
during the 72 hour draindown time for the passive containment cooling water storage tank (PCCWST):
442 gpm for the first 3 hours; then as the first standpipe uncovers the now drops to 122 gpm for about
27 hours; followed by the uncovery of the second standpipe and a now of 71.5 gpm to the 72 hour
draindown time. Each PCS How stage has its own unique water coverage area fraction, based on the
WDT observations.

In SSAR Section 6.2.2.4.2, "Preoperational Testing," it is stated that "With a water level of 6.220.25
feet above the bottom standpipe the containment shell wetted coverage will exceed the amount
predicted by the wetting coverage methodology used in the safety analysis." This is not consistent
with ITAAC 2.2.2, " Passive Contain'nent Cooling System," item 8.b), Certified Design Material
(CDM) Revision 3. dated May 12, i997, which requires " equal to or greater than" the amount
predicted by the wetting coverage .nethodology used in the safety analysis.

In SS AR Section 6.2.2.4.3, " Operational Testing," it is stated that " Operational testing is performed to
verify water now delivery, consistent with the accident analysis." This is further clarified in a

response to SCSB comment 473) (Westinghouse letter NSD-NRC-97-5263, dated August 19, 1997),
which states that "SSAR Table 3.9-17 commits to verifying the PCS Gow rate from each PCS drain
line. This test will confirm the cooling water flow profile with time remains consistent with the
accident analysis. An additional test has been added to the System Level inservice Testing Program to
confirm the wetted water coverage of the containment shell is equal to or greater than the amount
predicted by the wetting coverage methodology used in the safety analysis."

The Westinghouse position to verify the wetted coverage area for only the minimum PCS flow rate is
unacceptable. Further it not known what is meant by "the amount predicted by the wetting coverage
methodology used in the safety analysis," or " consistent with the accident analysis." TFese phrases are
too ambiguous and are also unacceptable.

E.10M[ W85tlligh00$8
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he staff position is that the wetting coverage area must be verified for each of the three PCS flow i1

rates, in addition to the verification of the actual flow rates leaving the PCCWST. Verification is
required during preoperational testing (ITP), and the acceptable values must be incorporated into the
ITAAC. These values must then be verified at the first refueling outage and at subsequent 10 year
intervals (TS). Further, the verification must confirm that the wetting coverage area is uniform along
the vertical height as well as around the containment vessel circumference as observed near the upper
annulus drain elevation. The performance of the PCS is based on the expectations arising from the
WDT (and to a lesser extent, the LST). The acceptable values for the wetted coverage area are equal
to or greater than the values observed in the WDT. These WDT values are an integral part of the
wetting coverage methovology used by Westinghouse and are an integral part of the staff's overall
understanding of the conservatism in the design certification review. Direct measurement of the
expected performance of the water distribution system under conditions similar to the WDT is the only
acceptable means for verifying the PCS water coverage.

The AP600 SSAR needs to be updated to reflect the required ITAAC and TS identified above. Also,
the information provided must emphasize both the water flow rates and the wetted coverage area of

- the PCS,

Response:

The SSAR and the ITAAC have been revised to indicate the water coverage testing will be conducted
by measuring the coverage percentages at each of the transition design basis flow rates. The coverage
will be measured at the initial flow rate with a minimum initial amount of water in the PCCWST,
subsequent to the highest standpipe being uncovered and finally subsequent to the second highest
standpipe being uncovered. The coverage will be confirmed at the spring line for each of the three ,

major flow rate periods. The acceptance criteria for each period will be that the water coverage will
be equal to or greater than the coverage used as input to calculate the peak containment pressure in thei

safety analysis. With this acceptance criteria, the ITAAC testing will confirm system performance
consistent with the input assumptions of the containment safety analysis.

De Technical Specifications have been revised to indicate flow and coverage testing will be
performed after the first fuel cycle and at a subsequent frequency of every 10 years. The coverage
measurement has been revised to assure continued conformance with the containment analysis. During

|- the initial Test Program, the containment coverage will be measured for the full flow case at the base
of the upper annulus in addition to the coverage at the spring line. This benchmark value will be used
to develop acceptance criteria for the Technical Specifications at the full now condition. This
condition is selected since it is the most important flow rate from the standpoint of calculation peak
containment pressure.

1
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SSAR Revision:

Revise Note 1 to Table 3.9-17 as follows:

1. The flow capability of each PCS water drain line is demonstrated by conducting a test where water
is drained from the PCS water storage "nk onto the containment shell by opening one isolation
valve. During this flow test the water coverage is also demonstrated. The test is terminated when
the flow measurement is obtained and the water coverage is observed. The minimum allowable
flow rate is 442 gpm with the passive containment cooling water storage tank level 23.75 0.25
feet above the lowest standpipe. Water coverage is demonstrated by a report that concludes that
the amount cf the containment shell covered is equal or greater than the coverage used to calculate
peak containment pressure a: !:=: : qual :0 da: predicted by &c ::: ting ecvemg: mededc!cg-j
used-in the safety analysis.

Revise Table 6.2.2-1 to include wetted containment shell coverage at specific PCCWST elevations as
follows:

PCCWST maximum temperature (*F) 120. . . . ... . .

,12 -Nete-3Cc,: inmen: e.::png ecvemg: .21,,,t12,i1122e1: 1: : : : : : : 111222: : 1: : : : 2

Upper annulus drain rate (per drain) - Minimum . 450 gpm.. . .. . .

Containment Wetting Coverage

PCCWST Elevation (Note 3) Minimum Flow Wetted Coverage (Note 3)

(fee 0 (gpm) (percentage of circumference)

23.75 442 90.. .. . . . . . . .

| 20.65 122 51. . .. .. .. . .

I 13.55 71.5 . 30...... . . .. .. . .. . . ... . . .

Revise Note 3 in Table 6.2.2-1

3. PGS =c::r ecverag c!-the-eentainmen: she!! :::::ds i: amoun: predi ::d by-the-wetting
j ccverag methodologya:=d in 1: =f :y =Aysis-PCCWST Elevation is measured as feet
| above the lowest tank standpipe entrance. Wetted coverage is measured as the linear

| percentage of the conti.nment shell circumference wetted measured at the upper spring line.

In subsection 14.2.9.l.4 revise item d) under General Test Acceptance Criteria and Methods as
follows:

d) The proper oreration of the passive containment cooling water distribution bucket and weirs is
verified and proper wetting of the containment is observed and recorded during draindown

I testing in item c, above. Water delivery and coverage is verified at the initial minimum water
} level and as each of the first two standpipes is uncovered.

,
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Revise to the Frequency for Surveilance Requirement 3.6.6.6 in Technical Specification Section 3.6.6
as follows:

I SR- 3.6.6.6 verify passive containment cooling 10 Years and
system flow and water coverage after the f.'rst
performance in accordance with the fuel cycle
System Level Operability Testing
Program.

'

ITAAC Revision:

In ITAAC Section 2.2.2 Table 2.2.2 3
.

Revise Acceptance Criteria ii) for Design Commitment 8.a) as follows:

8.b) ii) i) A report exists that concludes ec=!uding
that with water in the a-PCCWST watee- at
the following levels, ! ce! cf 6.2 f: : 0.?.5 ft
_ t _ . _ . t u _.. _ _ _ , . t . .__t. water
delivery to the containment shell provides a
coverage measured at the spring line that is
equal to or greater than the corresponding
coverage used to calculate peak containment
pressure = cunt pr:dic::d by S: ece:fng
coverag; m:$cdc!cgy u=d in the safety
analysis. The z.::: d ecscrag: .si!! be
se-ified - i$ crh cf 6: : ;c p=!!:! pci:
:::::d =pn::!y.

- 23.75 2 0.25 ft above the lowest standpipe
- 20.65 2 0.25 ft above the lowest standpipe
- 13.55 0.25 ft above the lowest standpipe

2
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-; Question 640.153 (OITS # 6053)
'

2.2.2 Passive Containment Cooling System

. Your response to RAI 640.57(a) requires clarification.- The acceptance criteria for ITAAC 8. a) ii)
specifies a water level without units or relative location.

.

Response:
.

The acceptance criteria has been changed to be consistent with the other elevations as a height above
the lowest standpipe.

SSAR Revision: NONE

ITAAC Revision:

Revise Acceptance Criteria ii) for Design Commitment 8.a) as follows:

.

.

+
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8.a) ii) ii) When' tested and/or analyzed with both
flow paths delivering and an initial water

| level at 24.25 - 0.25, -0.00 ft 200.75 i ''.2 5,
the water inventory provides greater than or
equal to 72 hours of flow with a flow rate
greater or equal to 62 gpm.
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Question 640.154 (OITS #6054)

2.2.2 - Passive Containment Cooling System

Your response to RAI 640.57(b)is unacces. table. Provide an ITAAC that verifies that the water
coverage fractions, at the upper annulus dr:dn elevation, for each of the three phases of PCS flow are
consistent with the design basis assumptions that. are used to determine the evaporated now as
described in section 7A of WCAP-14407 (Rev 1). These values need to be consistent with the
observations from the cold Water Distribution Tests. In addition to the coverage fraction (percent of
the circumference), the uniformity of the PCS flow around the circumference at the upper annulus
drain elevation must be verified.

- Response:

- See Response to FSER Open item 480.1084F

SSAR Revision:

See Response to FSER Open item 480.1084F

ITAAC Revision:

See Response to FSER Open item 480.1084F

:
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FSER Open Item 480.1984F

As a result of the staff's continuing review of th- AP600 design certification application, the
Containment Systems and Severe Accident Branch (SCSB) has identified concems regarding the
Westinghouse position on water coverage testing for the AP600 PCS and the use of that information to
support the WGOTHIC computer program for design certification.

- his issue if fur'her compounded because it spans a number of review areas: (1) the assumptions used
in the water coverage model developed for use in WGOTHIC, (2) the initial test and acceptance
criteria (ITAAC), (3) the initial test program (ITP), (4) the technical specifications (TS) and (5) the
SSAR.

He limited experimental data available to support water coverage comes from the cold Water
Distribution Test (WDT) facility, with some additional support from the Large-Scale Test (LST)

,

facility. The water coverage area fractions used in the water coverage model, as a function of PCS
flow rate, are based on the WDT. De vertical section of this test is 4 feet, as compared to about 90
feet in the AP600. The LST has a vertical height of about.12 feet. De PCS has three flow stages
during the 72 hour draindown time for the passive containment cooling water storage tank (PCCWST):
442 gpm for the first 3 hours; then as the first standpipe uncovers the flow drops to 122 gpm for about
27 hours: followed by the uncovery of the second standpipe and a flow of 71.5 gpm to the 72 hour
draindown time. Each PCS flow stage has its own unique water coverage area fraction, based on the
WDT observations.

In SSAR Section 6.2.2.4.2, "Preoperational Testing," it is stated that "With a water level of 6.220.25
feet above the bottom standpipe the containment shell wetted coverage will exceed the amount

,

predicted by the wetting coverage methodology used in the safety analysis." This is not consistent
'

with ITAAC 2.2.2, " Passive Containment Cooling System," item 8.b), Certified Design Material
(CDM) Revision 3 dated May 12, 1997, which requires " equal to or greater than" the amount
predicted by the wetting coverage methodology used in the safety analysis,

in SSAR Section 6.2.2.4.3, " Operational Testing," it is stated that " Operational testing is performed to
verify water flow delivery, consistent with the accident analysis." This is further clarified in a

response to SCSB comment 47(b)(Westinghouse letter NSD-NRC-97 5263, dated August 19, 1997),
which states that "SSAR Table 3.917 commits to verifying the PCS flow rate from each PCS drain
line. His test will confirm the cooling water flow profile with time remains consistent with the
accident analysis. An additional test has been added to the System Level Inservice Testing Program to
confirm the wetted water coverage of the containment shell is equal to or greater than the amount
predicted by the wetting coverage methodology used in the safety analysis."

De Westinghouse position to vetify the wetted coverage area for only the minimum PCS flow rate is<

unacceptable. Further it not known what is meant by "the amount predicted by the wetting coverage
methodology used in the safety arvtlysis," or " consistent with the accident analysis." Rese phrases are
too ambiguous and are also unacceptable.

,
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The staff position is that the wetting coverage area must be serified for each of the three PCS flow
rates, in addition to tne verification of the actual flow rates leaving the PCCWST. Verification is
required during preoperational testing (ITP), and the acceptable values must be incorporated into the
ITAAC. Rese values must ti an be verified at the first refueling outage and at subsequent 10 year
intervals (TS). Further, the verification must confirm that the wetting coverage area is uniform along
the vertical height as well as around the containment vessel circumference as observed near the upper
annulus drain elevation. The performance of the PCS is based on the expectations arising from the
WDT (and to a lesser extent, the LST). ne acceptable values for the wetted coverage area are equal
to or greater than the values observed in the WDT. These WDT values are an integral part of the
wetting coverage methodology used by Westinghouse and are an integral part of the staff's overall
understanding of the conservatism in the design certification review. Direct measurement of the
expected performance of the water distribution system under conditions similar to the WDT is the only
acceptable means for verifying the PCS water coverage.

The AP600 SSAR needs to be updated to reflect the required ITAAC and TS identified above. Also,
the information provided must emphasize both the water flow rates and the wetted coverage area of
the PCS.

Response:

He SSAR and the ITAAC have been revised to indicate the water coverage testing will be conducted
by measuring the coverage percentages at each of the transition design basis flow rates. He coverage
will be measured at the initial flow rate with a minimum initial amount of water in the PCCWST,
subsequent to the high:st standpipe being uncovered and finally subsequent to the second highest
standpipe being uncovered. The coverage will be confirmed at the spring line for each of the three
major flow rate periods. He acceptance criteria for each period will be that the water coverage will
be equal to or greater than the coverage used as input to calculate the peak containment pressure in the
safety analysis. With this acceptance criteria, the ITAAC testing will confirm system performance
consistent with the input assumption < of the containment safety analysis.

De Technical Specifications have been revised to indicate flow and coverage testing will be
performed after the first fuel cycle and at a subsequent frequency of every 10 yean. The coverage
measurement has been revised to assure continued conformance with the containment analysis. During
the Initial Test Program, the containment coverage will be measured for the full flow case at the base
of the upper annulus in addition to the coverage at the spring line. This benchmark value will be used
to deselop acceptance criteria for the Technical Specifications at the full flow condition. His
condition is selected since it is the most important flow rate from the standpoint of calculation peak
containment pressure.

480,1084-2
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SSAR Revision:

Revise Note I to Table 3.917 as follows:-

l. The flow capability of each PCS water drain lin is demonstrated by conducting a test where water,

is drained from the PCS water storage tank onto the containment shell by opening one isolation
valve. During this flow test the water coverage is also demonstrated. The test is terminated when
the flow measurement is obtained and the water coverage is observed. The minimum allowable
flow rate is 442 gpm with the passive containment cooling water storage tank level 23.75 2 0.25
feet above the lowest standpipe. Water coverage is demonstrated by a report that concludes that
the amount of the containment shell covered is equal or greater than the coverage used to calculate
peak containment pressure a: !:=: equd :c $c' pai :cd by 1: w: Tag ec==g: meidc!cgy
used-in the safety analysis.

' Revise Table 6.2.21 to include wetted containment shell coverage at specific PCCWST elevations as
. foliows:

PCCWST maximum temperature ('F) 120. . .......... ....... . . . ..... .......

1, , -Nete4Ceni::: : ::::: g ecung: 12,,,,,,,,,,,,,: :,,,,2 2: 1111212,2112,,: :
,

Upper annulus drain rate (per drain) - Minimum . 450 gpm........... .... . .. .... .

Containment Wetting Coverage

.

PCCWST Elevation (Note 3) Minimum Flow Wetted Coverage (Note 3)

(feet) (gpm) (percentage of circumference).

| 23.75 442 .... 90.......... .. . . . ... . . ............ . .

51l 20.65 .......... 122 .. ... ... . . . . . . . . ... .. . . .

! 13.55 71.5 . . . . 30...... . ..... . . ... . . ... .. .... .. . . . . .

Revise Note 3 in Table 6.2.2-1
,

3. MS :=c ec==g: cf 60 ca:dn;;;; 2:!! =:::t i: := cent px1 :d by 1: : :ing
| ee==g: meidc!cgy :=d in i: rf::y =dyi. PCCWST Elevation is measured as feet

,

| above the lowest tank standpipe entrance. Wetted coverage is measured as the linear

i percentage of the containment shell circumference wetted measured at the upper spring line.

In subsection 14.2.9.1.4 revbe item d) under General Test Acceptance Criteria and Methods as
e follows:

d) The proper operation of the passive containment cooling water distribution bucket and weirs is
verified and proper wetting of the containment is observed and recorded during draindown

; testing in item c, above. Water delivery and coverage is verified at the initial minimum water
.I level and as cach of the first two standpipes is uncover-d.

480.1084-3; gg
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Reviw to the Frequency for Surveilance Requirement 3.6.6.6 in Technical Specification Section 3.6.6
as follows:

_

I
SR 3.6.6.6 verify passive containment cooling 10 Years and

system flow and water coverage after the first
performance in accordance with the fuel cycle
system Level operability Testing
Program.

I ITAAC Revision:

In ITAAC Section 2.2.2 Table 2.2.2 3

Revise Acceptance Criteria li) for Design Commitment 8.a) as follows:

8.b) ii) i) A report exists that concludes can ! ding I

'that with water in the a-PCCWST water- at
i

the following levels. !:vd of 6.2 f: 0.25-ft ;
Jnhov: 1: Sc::c:e of 1: :=krwater

delivery to the wntainment shell provides a
i coverage meast,.:d at the spring line that is,

'equal to or greater than the corresponding
coverage used to calculate peak containment
pressure =cen. p:;di ::d by S: we::inga

cover:ge ;;;1cdc!cgy c.ed in the safety
analysis. TV ::: d ec=:g: wi%
. a c. ...:.t . ,ug% pyg3g gg_
:::.::d :.c; ra: !y. '

.

23.75 1 0.25 ft above the lowest standpipe
20.65 2 0.25 ft above t!.e lowest standpipe

- 13.55 2 0.25 ft above the lowest standpipe'

4

a

J

3 WestW 480.1084 4

.

-w, , ,- ,, _ ___ ..r . - - , , . - . . . , . - . - - , , - . - - s- ,



. m___.. _ _ . - . _ _ ~ _ _ _ - - _ . - _ _ _ . . . _ _ . _ . . _ _ - _ . . _ _ _ _ _ _ _

*
,

.NRC RECUEST FOR ADDITIONAL INFORMATION - r
_

"
, - .

.-

g_

Question 640.153 (OITS # 6053)

2.2.2 - Passive Containment Cooling System

W,ur response to RAI 640.57(a) requires clarification. The acceptance criteria for ITAAC 8. a) ii)
specifies a water lesel without units or relative location.

,

Response:

The acceptance criteria has been changed to be consistent with the other elevations as a height above
the lowest standpipe.

SSAR Revision: NONE

ITAAC Revision:
'

Revise Acceptance Criteria ii) for Design Commi: ment 8.a) as follows:

,

k

4

-

I
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)

8.a) li) - ii) When tested and/or analyzed with both i

Dow paths delivering and an initial water i

| level at 24.25 - 0.25, 0.00 ft 30'' ?! i 0 25, i

the water inventory provides greater than or
equal to 72 hours of now with a flow rate
greater or equal to 62 gpm.

i

i"
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Question 640.154 (OITS #6054) i

)

2.2.2 - Passive Containment Cooling System
I,

Your response to RAI 640.57(b)is unacceptable. Provide an ITAAC that verifies that the water I

coverage fractions, at the upper annulus drain elevation, for each of the three phases of PCS flow are
consistent with the design basis assumptions that are used to detertr.ine the evaporated flow as

described in section 7A of WCAP 14407 (Rev 1). These values need to be consistent with the
observations from the cold Water Distribution Tests. In addition to the coverage fraction (percent of
the circumference), the uniformity of the PCS flow around the circumference at the upper annulus
drain elevation must be verified.

Response:

'
See Response to FSER Open item 480.1084F

SSAR Revision: .

See Response to FSER Open item 480.1084F

ITAAC Revision:

See Response to FSER Open item 480.1084F
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