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DATE

Attachment 1 to Westinghouse Letter DCP/NRC0792

ADDRESSEE

DESCRIPTION

3/12/97 Sebrosky/ SSAR markup pages for subsections 6.3.2.1.2, 632277

| ; Huffman and 6.3.2.2.7.9 Will be in Revision 12 unless we hear

| otherwise

3/19/97 Scaletti Information on open item #204. Request to acknowledge

‘ receipt and either provide definitive action for Westinghouse or

‘ change status to action N.

| 3/19/97 Scaletti Information on open item #205. Reques: to acknowledge

' receipt and either provide definitive action for Westinghouse or
.change status to action N. I

3/19/97 Scaletti Information on open item #305.

3/19/97 Jackson Markup of SSAR section 3.9.3.1.1. Will be in SSAR revision
12 unless we hear otherwise.

320197 Jackson Markup of SSAR section 3.7.4.2.1. Will be in SSAR revision
12 unless we hear otherwise

3/20/197 Scaletti Open items for Chapter 12. Request for acknowledgement of
receipt of information for open item # 1210.

320197 Scaletti Open items for Chapter 13. Request to acknowledge receipt
and either provide definitive action for Westinghouse or change
status for itlems 1222, 1225, 1226 and 2033,

31797 Scaletti Open item # 184, Third request to acknowledge receipt and
either provide definitive action for Westinghouse or change
status to action N

3/20197 Kenyon Additional information related to open item 21. Request for
NRC review.

3/17/97 Scaletti Open item # 302. Request to acknowledge receipt and either
provide definitive action for Westinghouse or change status to
action N or closed

3/1797 Scaletti Open item # 706. Resubmittal of information to obtain NRC
acknowledgment of receipt and either provide definitive action
for Westinghouse or change status to action N

3/17/97 Scaletti Open item # 681. Resubmittal of information to obtain NRC
acknowledgment of receipt and either provide definitive action
for Westinghouse or change status to action N

3/18/97 Huffman Draft responses to NRC questions of Technical Specifications

3/19/97 Fineman Use of quench model in NOTRUMP final validation report.

3/20/97

Kenyon

Information to close open item # 501

1A




3/20/97

Jackson

Informan. 2 on actions :om 3/7/97 fire protection meeting.
Will also be attached to a letter stating we have COMPLETED
all actions on fire protection

3/20/97 Scaletti/Quay Open itemn status charts

3/21/97 Kenyon Markup of PMS ITAAC to close open item #1044, Request to
change status.

3/18/97 Huffman Response to two questions on Chapter |8 minimum inventory

321197 Jackson Markup of SSAR to close open items # 472 and 1172. Will be
in SSAR revision 12 unless we hear otherwise. Request to
change NRC status

3/20/97 Throm Material to support 3/25 WGOTHIC meeting

3/21/97 Jackson Comments on draft notes from 3/3 senior management meeting

3/20/97 Huffman Advanced draft copy of DCP/NRC0776 on tech spec comments
from NRC letter of 12/24/96

3121197 Throm Material o support 3/25 WGOTHIC meeting

3121197 Throm Material to support 3/25 WGOTHIC meeting

3/21/97 Throm List of open items to be discussed at 3/25 WGOTHIC meeting

3/25/97 Jackson SSAR markup to close open items 1171 and 1179 from 3/19/97
telecon. Will be in SSAR revision 12 unless we hear
otherwise.

327197 Kenyon SSAR markup to close open item 19, the final open item in
Chapter 12. Will be in SSAR revision 12 uniess we hear
otherwise

311197 Jackson Actions from 3/6 PCS WGOTHIC meeting

3/27/97 Sebrosky/ Request to confirm that the responses to 146 Level 2 PRA and

Scaletti severe accident open items (1652-1678, 1682-1689, 1691,

ATRETY

1692, 1695-1704, 1706, 1707, 2141-2146, 2148-2150, 2152-
2154, 2156-2207, 2209-2219, 4123-4144) have been received.

Request to change status to Action N.



Cindy Haag, 03:04 PM 3/27/97 , List from OITS need NRC Status

Date. Th Mar 1997 15:04:39 -0500 Email addwswd o'

;: <haagclawcsmail . com> Toe Sebiosk (MRC\
g:bj:\gtn;?t:? mcgfu' ac * Dine Scallet (NK-CB i \
Joe, rom c\'“(\“) HM?} (wikalPn pOC ot

As we've discussed in the past, there are a number of Level 2 PRA and severe
accident topic open items in the OITS that Westinghouse has provided a
response to and consider the item resolved/closed, but the MRC status is
still labeled as "Action W". There is a total of 146 items.

Please talk with the staff =~A4 let me know that you (1) have indeed received
the responses, and (2) tha. we an thus change the NRC Status column at
least to "Action N".

>From the OITS, here's the item numb.vs in question:

1652 - 1678, 1682 - 1689, 1691, 1692, 1695 - 1704, 1706, 1707, 2141 - 2146,
2148 -~ 2150, 2152 - 2154, 2156 - 2207, 2209 - 2219, 4123 - 4144.

Many of the responses were provided as far back as 9/28/95. I believe most
(>90%) of them are within the Containment Systems Branch area.

~I've got a list of which ones were sent when if that's of use.

Please get back to me on the NRC Status of these spen itms in the near

future, If there is indeed something we owe you from these RAI responses

that we don't know about, then Westiunghouse needs to fully understand what

we still owe the NRC. ;
Thanks much.

Cindy

Printed for Cindy Haag <haagcl@wcsmail.com> 1
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From: Rarig, Bruce

To: Ofstun, Richard P; Loftus, Mike; Rarig, Bruce: Winters, James; Andreychek, Tim S.;
Gresham, Jim A_; Hicks, William W, 001; Mcintyre, Brian A.; Spencer, Daniel R.;
Vijuk, Robert M.; Woodcock, Joel 001

Subject: ACTION ITEMS FROM 3/6 NRC MEETING ON PCS/WGOTHIC

Date: Monday, March 10, 1997 4:43PM

SUBJECT: Action Items from NRC Meeting on 3/6/97

ATTENDEES: T. Quay B. Mcintyre

D. Jackson J. Gresham
E. Throm J. Woodcock
B. Gitnick D. Spencer
D. Prelewicz M. Loftus
J. Kudrick B. Rarig
C. Berlinger

" PURPOSE:

1. Present PCS PIRT (WCAP-14812) and discuss closure path
2. Present PCS Scaling Report (WCAP-14845)
3. Discuss process for closure of PCS/WGOTHIC RAls

ACTIONS:

1. Westinghouse will include a description of the expert review process in
Section 2 of the PIRT.

2. Waestinghouse will include a synopsis of the experts' review comments and
Westinghouse's resolution of the comments in an Appendix to the PIRT.

3. NRC/WEC telecon is scheduled for 3/13 (1 PM) to receive additional
NRC comments on the PIRT.

4. Westinghouse will provide the following additional information on the
bases and justification for the PIRT rankings: references to specific scaling
Pi groups; description of engineering judgement bases, and reference 10
specific tests and types of data used to draw conclusions for rankings.

5. Waestinghouse will move information from Chapter 2 of WCAP-14407
(Tables 2-3 and 2-4) into an Appendix in the PIRT. These tables provide
a summary of test and analyses bases for each phenomenon and how the
phenomenon is addressed in the evaluation model.

6. NRC/WEC working level meeting to discuss closure paths for the
WGOTHIC Application Report Chapter 7 and 9 RAls, and informal
questions is tentatively scheduled for 3/25. The firm date will be
determined dunng the 3/13 telecon.

7. NRC/WEC working level meeting to reach agreement on revisions to the
PCS PIRT is tentatively planned for early April. Westinghouse will send
proposed revisions 1o address items 1 through 5, above, at least one week

Page 1




prior to the meeting.

8. Waestinghouse will prepare a letter that describes the basis for eliminating
Chapter 13 from the WGOTHIC Application Report. This letter will also
close ail RAls related to only Chapter 13.
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12. Radiation Protection

124.1.7

of advanced technology into the refueling process also reduces doses. Table 12.4-11 lists
«ome of the AP600 features that reduce doses during refueling operations.

Table 12.4-12 provides dose estimates for the vanous refueling activities.

Overall Plant Doses

The estimated annual personnel doses associated with the six activity categories discussed
above are summarized below:

Estimated Annual

Category Percent of Total Dos¢ (man-rem)
Reactor operations and surveillance 206 13.8
Routine inspection and maintenance 18.0 12.1
Inservice inspection 246 16.5
Special maintenance 224 150
Waste processing 78 52
Refueling 66 _44
Total 100.0 67.0

These dose estimates are based on operation with an 18-month fuel cycle and are bounding
for operation with a 24-month fuel cycle.

— TASORT (29l ==

1242

124.2.1

12422

1243

Radiation Exposure at the Site Boundary

Direct Radiation

The direct radiation from the containment and other plant buildings is negligible. The AP600
design also provides storage of refueling water inside the containment instead of in an outside
storage tank that eliminates it as a radiation source.

Doses due to Airborne Radioactivity

Subsection 11.3.3 discusses doses at the site boundary due to activity released as a result of
normal operations.

Combined License Information

This section has no requirement for information to be provided in support of the Combined
License applicabon.

Revision: 9

August 9, 1996 124-4 @ Westinghouse



124.1.8

Insert 12.4
Post Accident Actions

Requirements of 10 CFR 52.79(b) relative to plant area access and post-accident
sampling (10 CFR 50.34 ltem (2)(viii)) are included in Section 1.9.3. If procedures
are followed, the design limits radiation exposures to any individual to not exceed §
rem to the whole-body or 75 rem to the extremities. Plant areas for post-accident
personnel access are addressed in Section 12.3, including the radiation zone maps
included as Figure 12.3-2. This figure shows projected radiation zones in areas
requiring access and access routes for ingress, egress and performance of actions at
these locations. The radiation zone maps reflect maximum radiation fields over the
course of an accident. The analyses that confirm that the dose limits are not exceeded
reflect the time-dependency of the area dose rates and the required post-accident
access times. The areas that require post-accident accessibility are:

1) Main control room

2) Primary sampling room

3) Class 1E regulating transformer areas

4) Ventilation control area for I&C rooms with PAMS equipment
5) Valve area to align spent fuel pool makeup

6) Ancillary diesel room

7) Passive containment cooling water inventory make-up area

The area which results in the highest individual personnel exposuies is the primary
sampling room. The design provides for access to the primary sampling room as
early as eight hours after the accident when radiation fields are high compared to 64
hours or later for the other areas requiring access outside the main control room. In
addition to the design provisions, individual exposure for this early sampling operation
may be minimized by proper administrative operational controls. Special operational
controls would only be considered in the event that radiation fields associated with
access to the primary sampling room reach the conservatively high levels considered
in the evaluations. These conservatively high levels include activity releases as
defined in NUREG-1465, maximum design basis leak rate from containment into the
access arcas and no operable building ventilation systems.
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11. Radioactive Waste Management
APG6OO

Table 11.1-2 lists the resulting reactor coolant radionuclide concentrations. The values
presented are the maximum values calculated to occur during the fuel cycle from startup
through the equilibrium cycle. Thus, the source term does not represent any particular time
in the fuel cycle but is a cons‘e_r_v_an composite.

— YT VR
11.1,1.2  Corresion Products
The reactor coolant corrosion product activities are based on operating plant data and are
independent of fuel defect level. The concentrations of corrosion products are included in
Table 11.1-2
11.1.1.3  Tritium
A number of tritium production processes add tritium to the reactor coolant:

»  Fission product formation in the fuel (ternary fission) forms tritium which can diffuse
through the fuel clad or leak through fuel clad defects

¢ Neuwon reactions with soluble boron in the reactor coolant
*  Burnable neutron absorber

( »  Neutron reactions with soluble lithium in the reactor coolant
e Neutron reacdons with deuterium in the reactor coolant

The first two processes are the principal contributors to tritium « the reactor coolant.
Table 11.1-3 lists the tritium introduced to the reactor coolant from each of the processes.

Tritium exists in the reactor coolant primarily as tritium oxide (that is, a tritium atom replaces
a hydrogen atom in a water molecule) and thus cannot be readily separated from the coolant
by normal processing methods. The maximum concentration of tritium in the reactor coolant
is less than 3.5 microcuries per gram as a result of losses due to leakage and the controlled
reiease of tritiated water to the environment.

11.1.1.4  Nitrogen-16

Activation of oxygen in the coolant results in the formation of N-16 which is a strong gamma

emitter. Because of its short half-life of 7.11 seconds, N-16 is not of concern outside the
i containment. Table 12.2-3 provides N-16 concentrations at various points in the reactor
| coolant system. After shutdown, N-16 is not a source of radiation inside of containment.

11.1.2 Design Basis Secondary Coolant Activity

Steam generator tube defects cause the introduction of reactor coolant into the secondary
cooling system. The resulting radionuclide concentrations in the secondary coolant depend

Revision: 3
@ Westinghouse 11.1-3 May 31, 1995



11. Radioactive Waste Management

Nuclide

Kr-83m
Kr-85m
Kr-85
Kr-87
Kr-88
Kr-89

Xe-131m
Xe-133m

Xe-133

Xe-135m

Xe-135
Xe-137
Xe-138
Br-83
Br-84
Br-85
1-129
1-130
I-131
1-132
I-133
1-134
1-135
Cs-154
Cs-136
Cs-137
Cs-138
Cr-51
Mn-54
Mn-56
Fe-55
Fe-59
Co-58
Co-60

Activity
(uCig)

89 x 107
47x 10"
2.1

25x 10"
7.7 x 10
1.7 x 10%
75x 10"
98x 10"
69 x 10
75x 10?
2.1

34x10°
1.2 x 10"
1.5 x 107
79 x 10?
96x 10*
6.7 x 10°
40x 10°
28 x 10"
48 x 10’
58 x 10"
1.0 x 10
32x 10"
23x 10"
53x 10"
2.1 x 10"
1.8 x 10"
1.3 x 107
6.7 x 107
1.7 x 10
50x 10"
1.3x 10*
19x 10?
22x 10

Table 11.1-2

Nuclide

Rb-89
Rb-88
Sr-89
Sr-90
Sr-91
Sr-92
Y-90
Y9im
Y-91
Y-92
Y-93
Zr-95
Nb-9§
Mo-99
Tc-99m
Ru-103
Rh-103m
Rh-106
Ag-110m
Te-129m
Te-127Tm
Te-129
Te-131m
Te-131
Te-132
Te-134
Ba-137m
Ba-140
La-140
Ce-141
Ce-143
Pr-143
Ce-144
Pr-144

DESIGN BASIS REACTOR COOLANT ACTIVITY

Activity
(uCig)

35x 107

76 x 10"

4.1 x 10*

25x 10°

98 x 10

20x 10*

6.5x 10*
s2x 10"
54 x10°
1.8 x 10
49x10°
64 x10°
64x 10°
78 x 107
72x10?
55x10°
57x 10%
20x 10°
18x10*
1.0x 107
3.1x10*
16x 10?
27x10?
20x10°
31x 10?7
50x 10°
20x 10"
41x 10
1.1 x 10
64 x 10°
$3x 107
59x10°
48x 10°
48 x 10°

fot iodine, noble gases, and corrusion products.

=KE PLice

activites are used for shielding and radwaste system de’:tn For maximum release calculations, tm.nltiplyj
| Lactivities by 4 except :

() westngrause



INSERT 11.1-3

This design basis source term based on 0.25 percent fuel defects is used to ensure a consistent set of
design values for interfaces among the radioactive waste processing systems. The Technical
Specifications in Chapter 16 which are related to fuel failure are also based upon 0.25 percent fuel
defects. In addition, the liquid and gaseous radioactive waste processing systems have the capability
to process wastes based upon 1.0 percent fuel defects.

INSERT 11.1-8

These activities are used for shielding and radwaste system interface design. For 1 percent fuel defect
calculations (maximum release and liquid and gaseous radwaste system capability) multiply the
activities above by 4 except for iodine, noble gases and corrosion products.



11. Radioactive Waste Management

The radioactivity of the dry active waste is expected to normally range from 0.1 cunes per
year to 8 curies per year with a maximum of about 16 curies per year. This waste includes
spent HVAC filters, compressible trash, non-compressible components, mixed wastes and
solidified chemical wastes. These activities are produced by relatively long lived
radionuclides (such as Cr-51, Fe-55, Co-58, Co-60, Nb-95, Cs-134 and Cs-137), and therefore,
radioactivity decay during processing and storage is minimal. These activities thus apply to
the waste as generated and to the waste as shipped.

The estimated expected and maximum annual quantities of waste influents by source and form
are listed in Table 11.4-1 with disposal volumes. The influent volumes are conservatively
based on an 18-month refueling cycle. Annual quantities based on a 24-month refueling cycle
are less than those for an 18-month cycle. The estimated expected isotopic curie content of
the primary spent resin and filter cartridge wastes to be shipped offsite are presented in Table
11.4-4 based on 90 days.of decay before shipment. The same information is presented in

Table 11.4-5 for the estimated maximum activities based on 30 days of decay before
shipment.

Section 11.1 provides the bases for determination of liquid source terms used to calculate {
several of the solid waste management system influent source tzrms. The influent data fouk g
presented in Tables 11.4-2 and 11.4-3 are conservatively based on Section 11 (17 ooV’

'l[“ui'"\ ﬂ;"“““\‘tu ]
Shipped volumes of radwaste for disposal are estimated in Table i1.4-1 from the estimated
expected or maximum influent volumes by making adjustments for volume reduction
processing by mobile systems and the expected container filling efficiencies. For drum
compaction, the overall volume reduction factor, including packaging efficiency, is 3.6. For

box compaction, the overall volume reduction factor is 5.4. These adjustments result in a
packaged internal waste volume for each waste source, and the number of containers required

to hold this volume is based on the container’s internal volume. The disposal volume is based

on the number of containers and the external (disposal) volume of the containers.

I The disposal volumes of wet and dry wastes are approximaiely 377 and 1254 cubic feet per

| year, respectively. The wet wastes include 315 cubic feet per year of spent ion exchange
resins and deep bed filter carbon, which fills two 158 cubic feet high-integrity containers. The
spent resin waste container fill station at the west end of the rail car bay of the auxiliary
building provides about 5 months of storage. Solidified chemical wastes fill about three
55-gallon drums per year (about 20 cubic feet per year) and are stored in the packaged waste
storage room of the radwaste building for up to 3 years as evaluated below. The mixed liquid
wastes fill less than three drums per year (about 17 cubic feet per year) and are stored on
containment pallets in the waste accumnulation room of the radwaste building until shipped
offsite for processing. One four-drum containment pallet provides nearly 2 years of storage
capacity for the liquid mixed wastes as well as for the 7.5 cubic feet per year (one drum per
year) of solid muxed vastes.

| High-activity filter cartridges fill three drums per year (22.5 cubic feet per year) and are stored

in portable processing or storage casks in the rail car bay cf the auxiliary building. Onc three-
| drum cask provides storage for | year. The other spent filter cartridges may be compacted

Revision: 8
June 19, 1996 11.44 @ Westinghouse




11. Radioactive Waste Management

Table 11.3-4 (Sheet | of 2)

COMPARISON OF CALCULATED OFFSITE
ATRBORNE CONCENTRATIONS WITH 10 CFR 20 LIMITS

Effluent Expected Fraction Maximum Fraction
Concentration  Site Boundary™ of Concentration Site Boundary of Concentrativn
Limit Concentration Limid™ Concentration Limit*
Radionuclide uCl/mi™ Limit yC/ml (expected) Limit pC/ml'" (maximum)
Kr-85m 1.0E-7 1.8E-11 1.BE-4 6.0E-11 6 0E-4
Kr-85 7.0E-7 1 8E-9 2.6E-3 40E-9 S.7E-3
Kr-87 2.0E-8 79E-12 40E-4 1.5E-11 7.5E-4
Kr-88 90E-9 24E-11 2.7E-3 7.3E-11 8.1E-3
Xe-131m 2.0E-6 8.7E-10 44E-4 8.7E-10 44E4
Xe-133m 6.0E-7 42E-11 7.0E-5 6.3E-10 1.1E-3
Xe-133 5.0E-7 2.2E9 4 4E-3 6.1E-8 1.2E-1
Xe-135m 4 0E-8 3.2E-12 8.0E-5 3.2E-12 8.0E-§
Xe-135 7.0E-8 1.7E-10 24E-3 4 8E-10 69E-3
Xe-138 2.0E-8 24E-12 1.2E-4 2.8E-12 1 4E-4
I-131 2.0E-10 S.2E-14 26E-4 7.5E-13 3 8E-3
[-133 1.0E-9 1 9E-13 1 9E-4 1.5E-12 1.5E-3
H-3 1.0E-7 6.1E-11 6.1E4 6.1E-11 6 1E4
C-14 Ar 3.0E-9 S.BE-12 19E-3 S BE-12 1.9E-3
e 1 0E-8 27E-11 27E-3 27E-11 2.7E3
Cr-51 3.0E-8 4 BE-16 1.6E-8 4 8E-16 1 6E-8
Mn-54 1.0E-9 34E-16 34E-7 34E-16 34E-7
Co-57 9 0E-10 6.5E-18 7.2E-9 65E-18 7.2E-9
Co-58 1.0E-9 1.8E-14 1.8E-5 ] BE-14 1 8E-§
Co-60 50E-11 69E-15 | 4E-4 69E-15 | dE-4
Fe-59 S.0E-10 6.3E-17 1.3E-7 6.3E-17 1.3E-7
Sr-89 2.0E-10 24E-15 1.2E-5 6.6E-14 33E4
$r-90 6.0E-12 95E-16 1. 6E-4 2.6E-14 43E-3
Zr-95 4.0E-10 79E-16 2.0E-6 1.3E-15 33E-6
Nb-95 2 0E-9 20E-15 1.0E-6 4 3E-15 2.2E-6
Ru-103 9.0E-10 6.3E-17 7.0E-8 6.3E-17 7.0E-8
Revision: 8§
June 19, 1996 11.3-18 @mmuso




March 19, 1997

Subject: Informal Transmittal of Information on
- WCAP-14407 Chs 7 & 9 list of clarification questions

To: EdThrom Fax: 301-415-3577 (1 page)

ce: Jim Gresham Dick Haessler
Brian Mcintyre Tim Andreychek

Below is a list of open items related to WCAP-14407 Chs 7 & 9, which Westinghouse
would like to discuss during the 3/25/97 PCS DBA meeting. Clarification would allow
preparation of an enecuve ™sponse.

Ch7 Clarification is desired for 480.905.
Ch9 Informal questions:

a. An Executive Summary was added to the NTD-NRC-95-4459 in
preparing Section 9, to clarify that the approach for PCS DBA was
a bounding approach. It would seem that questions 1, 2, and 3
are no longer relevant.

b. The basis for usage of Frouc'e numbers to examine stratification
within open volumes has been issued in WCAP-14845, section
6.5. Since the approach taken for DBA is to qualitatively compare
the LST to AP600, and to evaluate an extreme stratification
gradient, no functional relation between stratification and Froud
number is required. In light of this, questions 15, 16, 17, 20, 25,
27, 28, 29, 30, and 33 may not be entirely relevant.

¢. Clarification is desired for questions 5, 6, 26, 48, 92 and RAI
480.918.

| expect to transmit a draft of proposed approaches to respond to the remainder of the
RAls for Section 7, and the remainder of the informal questions on Section 9
tomorrow. It is planned to also discuss at the meeting, in general, followed up with a
telecon, the questions related to Section 9 from the March 4, 1997 NRC letter and
Section 9 RAls 480.910 - 480.944 which came in recently with RAls on Section 4 and
S ':g/l don't have the cover letter in hand, but am tracking it down.)
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March 21, 1997

Subject: Informal Transmitta! of Information on
- WCAP-14407 Ch 9 gquestions 1 - 66, 72, and 91

To: EdThrom Fax: 301-415-3577 (9 pages)

cc: Jim Gresham Dick Haessler
Brian Mcintyre Tim Andreychek

Aftached are proposed approaches to respond to the subject NRC review guestions.
The ones marked with a "T" are those wnich Westinghouse recommends to have
technical discussions during the 3/25/97 PCS DBA meeting.

It should be noted that WCAP-14407 Section 4, WCAP-14812, and WCAP-14845
have been issued subsequent to the issuance of NRC review comments on the
preliminary draft Section 8. The afttached responses assume the reviewers have
access to all three WCAPs at this time,

J Oe‘ Woodcock prelim wp
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Responses to NRC Questions on Section 8 of WCAP-14407

Several preliminary reports on AP600 mixing and stratification effects have been issued. The
knowledge base was consolidated into NTD-NRC-96-4762 (Reference 1) which was reviewed by
the NRC. Subsequent to the NRC review (Reference 2) of NTD-NRC-96-4763, the report was
incorporated into WCAP-14407 (Reference 3) as Section 9. Throughout the responses, section
number references (i.e., Section 9) refer to the section in WCAP-14407. In addition, Appendices
A, B, and C refer to new appendices which will be added to Section 9 in WCAP-14407 in
response to NRC requests for additional detail. Also note that the Figure numbers given in the
responses are those from WCAP-14407.

In general, Section 9 will be revised in the following way to respond to NRC review comments:

. Appendices A, B, and C will be added to Sectior. 9 of WCAP-14407. Appendix A will
provide a description of the CMT calculations performed.

« Appendix B will provide a description of the effects of stratification on heat sink utilization
within a volume.

® Appendix C will provide a summary of test data available from which to judge acceptability
of the circulation predicted by lumped parameter modeling.

- Additional information will be added to figures for clarification.

. Section 9 sensitivity cases will be rerun using the evaluation model in Section 4
Revision 1.

® More references will be added to the text to support the observations and conclusions, as
discussed below for specific questions.

. Time phases will be made consistent with the final PIRT and Scaling time phases.

#1, 82, #3
Discuss at meeting with NRC,

#a The mixing and stratification effects that must be bounded are mentioned in Section 8.1,

paragraph 3 and will be summarized in Table 9-1. In summary, the pressure transient is
potentialiy affected by parameters which influence the dominant heat removal mechanism,
mass transfer. Mass transfer has as its primary parameters steam concentration, and, in
the case of forced convection conditions, velocity. Large-scale circulation and entrainmant
into jets or plumes can drive mixing and can affect iocal values of steam concentration and
velocity near heat transfer surfaces. Jet and plume entrainment and wall boundary layer
entrainment within compartments or the above-deck region can also result in stratification,
or the existence of a vertical steam concentration gradient. Therefore, an assessment of
the effects of mixing and stratification should focus on how the steam concentration and
velocity fields are affected by circulation and stratification. Since the evaluation model
assumes only free convection inside the containment, the potential benefit of forced
convection, when it exists, i1s neglected. Therefore, the assessment can be further
focused on the potential effects of circulation and stratification on steam concentration
distributions.
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Responses to NRC Questions on Section 9 of WCAP-14407

#5, #6
Discuss at meeting with NRC.

#7 (W) will update Table 9-1 to clarify the time phases.

#8 Table 9-1 was intended to state that for open-ended compartments (e.g. compartments
with multiple flow paths which have a circulation pattern) heat sink utilization s not
sensitive to stratification. This is discussed in Section 9.3.1.3. Clanfication will be
provided to Table 9-1.

#9 Sensitivity cases presented in Section 9.3.1.3 (last paragraph on page 16) and shown in
Figures 9-6, 9-7, and 9-8 provide the justification for the utilization of heat sinks. The 3-
region CMT stratification calculation considered the bottom one third to be exposed to the
air nch concentration. Appendix B will contain information about this calculation.

#10 "Well-mixed" i1s a conservative assumption when the PCS is the dominant heat removal
mechanism. This is discussed in Section 9.3.2.23.

#11  The applicability of WGOTHIC for long term containment modeling is discussed in Section
9.3.2 and in References 5 and 6 from Section 9.6.

#12 Refer to the response to #4 for the definition of important physical quantities. The
gradient referred to in Table 9-1 is the steam concentration gradient above- and below-
deck for the WGOTHIC analysis. The effect of a bounding gradient or integrated heat sink
energy removal is discussed in Section 9.3.2.3 and concluded to be insignificant. Also
refer to the response to #106 for Section 9 clanfication.

#13 Qualtative discussions for the DECLG LOCA indicate that the high kinetic energy et case
is non-limiting. A qualitative discussion of the three LOCA break scenarios is provided in
Secticn 9.3.1. A relatively low energy break would result in higher peak containment
pressures since the induced circulation patterns would result in reduced utilization in the
internal heat sinks,

#14 Table 9-1 will include break positions and locations considered in the subseguent sections,
Pg. 2: Section 1.1 Definitions
Additional text will be added to the mixing definition - 1 that diffusion also contributes
to mixing under stratified conditions. Also, the tex. - ' & third paragraph in Section 9.1
will be updated to clarnfy the intent of the statement.
Pg. 2: Last Paragraph
The comment concerning stagnation in dead-ended compartments is noted. This is
discussed in Sevtion 9.3.2.2. The objective here is to define ‘segregation’ and give a

simphfied example of how segregation occurs.

#15, #16, #17



S Pg. 3
S #18
¢ #i3
< s20
< #21

< #22
S #23

S #24

Responses to NRC Questions on Section 9 of WCAP-14407

Discuss at meeting with NRC.

- Section 2.1 LOCA Configuration

(W) will provide reference to the Scaling Analysis report for the Froude numbers and will
provide discussicn noting that the LST does not cover the blowdown phase of the LOCA.

(W) will provide a brief discussion of the Froude number and provide a reference to the
appropriate section of the Scaling Analysis report.

Section 10.0 of the Scaling Analysis Report provides Fr number data for the blowdown,
transition, and post-blowdown phases for the LOCA transient. Reference to this section
will be included.

Discuss at meeting with NRC.

The Fr-number range quoted covers the post-blowdown LOCA time phases. See the
response to #18 above.

(W) will provide discussions of the LST methods with respect to LOCA modeling. Use of a
diffuser is not intended to provide a "LOCA" model, hut rather a known uniform velocity
profile. This known guantity can then be used to draw test conclusions through the data
reduction.

The post-blowdown portion of the transient is being addressed with Figure 9-1. See the
response to #18 above.

Since there is no simulated flow path between the open and steam generator
compartments in the LST, data for mixing down to the heel of the LST vessel cannot be
used to draw conclusions directly for AP600. LST stratification data within the above-
deck region has been used to estimate axial density gradients that may occur in the AP600
above-deck region. Based on scaling, the vertical steam density gradient in AP600 would
be shallower than that in the LST for the same Froude number. The actual flow path into
the AP600 steam generator compartmem would allow large scale circulation which would
reduce stratification gradients. However, because of the atypicality of the LST for
assessing the influerice of large scale mixing on stratif.cation gradients, the evaluation
model assessment conservatively considered a degree of stratification greater than that
observed in the LST. The text in Section 9.2.1 will be revised to include the above
discussion.

< #25 %26, #27, #28, #29, #30

Discuss at meeting with NRC.

G Pg. 3and 4: MSLB Configuration

The test data is provided in Figure 9-1. All conclusions discussed in this section are
derived from this figure. Howevr, it is noted that Figure 9-1 is not specifically called out
in this section. (W) will add a reference in the text to Figure 9-1 to clarify the discussion.



#31

#32

#33

Responses to NRC Questions on Section 8 of WCAP-14407

Figure 3.3 of WCAP-14190 shows the steam volumetric flow rate as a function of time for
the DECLG break, from which circulation times can be determined for any time of interest.
This will be shown for the above-deck region in Appendix C.

The information in Appendix C will address the entrainment in the above-deck region,

Discuss at meeting with NRC.

Pg. 5/6: Mixing and Stratification Assessment for LOCA

#34

#35

Pg. 6

#36

#37

Pg. 6:

#38

The text in this section was updated for the WGOTHIC Applications Report. Table 9-1
will also be edited for further clarification. These changes wiil provide a better picture of
the three LOCA time phases and the actual times (from transient initiation) for each phase.

Time phases will be ma&o consistent with the final PIRT and Scaling time phases.
a. Refer to the response to #79.

b. Reference to Section 4 will be provided which details the evaluation model volumes,
flow paths, and heat sinks.

The CMT room plays an important part in the transient pressure mitigation for several
reasons, all of which are discussed later in this report. The CMT room contains 8 much
larger percentage of below deck heat sinks than the accumulator compartments for
instance. Even though 40% of the steel and 60% of the concrete heat sinks are not in the
CMT room, no other single below-deck compartment contains as many heat sinks. Also,
the CMT room s the largest (volume) of the below deck compartments and contains many
flow paths. These flow paths mean that the CMT room is of significant importance with
respect to both above and below deck circulation patterns. Additional text will be added to
this section to clanfy the thought.

For the sensitivity studies in Section 9, modeling of the steel and concrete in the below
deck compartments is based on Revision 8 of the General Arrangement Drawings. Text
will be revised to clarify that the basis for the sensitivity studies 1s the evaluation model
described in Section 4 Revision 1.

The CMT room heat sinks are primarily important during the transition phase of the LOCA
transient, as are all of the below deck compartments. The time constant for the steel heat
sinks s relatively short ( < 1200 seconds), while the concrete has a much longer time
constant. Figure 9-13 presents heat sink utilization as a function of time, and shows the
times which the steel and concrete heat sinks are most utilized.

+JCA Break Scenarios

(W) will update Table 9-1 to include information relevant to the three break location
SCEenarios.

(W) will update Table 9-1 to include clarification of the time phases discussed, the relative
importance of each phase, and the important parameters, phenomenon, and conclusions,



+ S #39

a)

#40

#41

Responses to NRC Questions on Section 9 of WCAP-14407

(W) will provide more information in the section which supports the three jet scenarios
discussed in Sections 9.3.1.1 through 9.3.1.3. Also refer to the response to #55.

The discussion related to whether the jet points upward through the SG compartment vs.
outward through the stairwell 1s qualitative and considers bounding extremes. rHowever,
the calculated Froude number (Fr) from the LST data are useful in assessing the influence
of high kinetic energy and break elevation, such as delineating between a high energy jet
which rises out of the SG compartment relatively undissipated vs. a low energy jet which
dissipates in the SG compartment. Section 10 of the Scaling Analysis report discusses the
use of the Fr number for characterizing jet plumes in the LST and AP600 DBA models.

LST data relating to the three jet scenarios are discussed in Section 10.0 of the Scaling
Analysis report.

Fig. 4 displays . . .

#42

#43

#44

The axes on Figure 9-4 will be corrected.

The code used for the mass flow rate is listed in Section 4, Table 4-107, The final LOCA
mass and energy release model will be described in SAR Section 6.2.1.3.2.

Figure 9-4 i1s a conservative upper bound and will be revised to be consistent with
Section 4 Revision 1,

Containment back pressure was accounted for by assuming the containment pressure was
45 psig (the design value). This assumption will be discussed in SAR Section 6.2.1.3.2.3.

The scenario developed . . .

#45

#46

#47

(W) will add more detail to the discussion of the locally dissipated jet and will refer to the
WGOTHIC Evaluation Model description in Section 4 for specific room geometry. The
estimated SG pressurization can be confirmed for the forced-flow blowdown by a simple
nodal network solution.

Section 4 Figures 4-94, 4-95, 4-96, and 4-97 will be updated to more clearly show the
liquid and steam portions of the transient. Post blowdown steam released from the break
for this dissipated jet case is assumed to rise up through the SG compartment while the
liquid falls.

The LST does not simulate an APB00 transient as discussed in WCAP-14845, Section 11,
Rather, in the context of Section 9, the data is used to assess stratification within the
above and below deck regions based on the appropriate scaling of the LST Fr numbers to
the AP600. The applicability of specific test to LOCA post blowdown and MSLB are
discussed more fully in Section 6.5 of WCAP-14845. References will be added to
Section 9.2.

The CMT room flow calculation will be presented in Appendix A. In addition, WGOTHIC
break sensitivities discussed in Section 9.3.2.4 and presented in Figures 9-17, -19, -21
show the calculated circulation rates associater with the CMT room. Reference will be
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#48

#49

#50

#51

#52

#53

#54

#55

#56

#57

#58

Responses to NRC Questions on Section 9 of WCAP-14407

made to these evaluations.
Discuss at meeting with NRC.

The answer to this question 1s contained in Section 10 o1 the Scaling Analysis report. As
a measure of stability, cr lack thereof, the volumetric Fr number can be used to assess
vertical density gradients. Fr numbers orders of magnitude greater than unity imply
Reynolds number (or kinetic energy) dominated phenomena, while Fr numbers much less
than unity imply the Reynolds number i3 not important for mixing in containment. WCAP-
14845, Figure 6-2, shows that LOCA blowdown s sufficiently strong to break up any pre-
existing stratification.

(W) will provide a clearer connection between the jet scenarios discussed in this report and
the data in the Scaling Analysis Report. A high-energy jet would vigorously mix the above
deck region (as well as the below deck region) because the jet is assumed to be
undissipated at the exit of the SG compartment, thus it will entrain a large volume of the
above deck atmosphere as it rises from the SG compartment exit. Additional information
provided in response to comment #39 will further help to resolve this comment.

Section 10 of the Scaling Analysis Report forms the basis for considering the effects of
mixing and stratification. Reference to this report will be added.

Section 10 of the Scaling Analysis Report provides the basis for this scenario, which is
based on the volumetric Fr number. Reference to this report will be added.

Refer to the response to #39.
Refer to the response to #50.

The qualitative discussion concerning containment circulation patterns for various break
scenarios are confirmed via break location sensitivity studies documented in Section
9.3.2.4. (W) will provide a summary of a simplistic jet-pump calculation representing the
broken-loop SG compartment. This calculation will provide quantitative supporting
evidence for below deck circulation associated with the jet-up scenaric.

Section 9.3.2.4 and Figures 9-17, -19, -21 discuss and present the calculated circulation
patterns for a spectrum of break scenzarios at the time of peak containment pressure.
Reference will be provided to this section of the report.

Section 9.3.2.4 will be updated to include circulation pattern data at significant transient
times (i.e. end of blowdown, beginning of the long term cooling phase, for the base case
transient).

Due to the extensive structure in the SG compartment which provides support for not only
the Steam Generator, but also the hot and cold leg piping, the ADS piping, and
maintenance manways it i1s highly doubtful that a double-ended guillotine break of one of
the RCS cold leg pipes would result in the pipe deflecting in such a manner that break flud
would have an unobstructed pathway into the stairwell. However, the DBA is not a
mechanistic model. Rather the DBA considers extreme circumstances in order to bound
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#59

#60

#61

#62

#63

#64

#65

#66

Responses to NRC Questions on Section 8 of WCAP-14407
the range of accident possibilities. Therefore, the jet into the stairwell scenario has been
postulated as one of the extreme cases and is evaluated in this analysis.

Descriptions of the AP600 compartments and vent paths as modeled in the WGOTHIC
evaluation model are provided in Section 4. Reference will be added.

Post-blowdown circulation patterns are given for all three break scenarios in Figures 9-17,
-19, and -21. These figures not only identify the circulation flows, but also the steam
concentrations in the major below deck volumes.

Refer to the response to #58.

(W) will provide an additional level of detail concerning these calculations in Appandix A.
The information necessary to calculate the mixing time constant is provided in Section
9.3.1.3, and is simply the CMT room volume divided by the entrainment flow rate in
minutes. This number represent ihe time it takes to cycle the CMT room volume.
Appendix A will contain information on the CMT room calculation.

A description of the AP600 compartments and vent paths as modeled in the WGOTHIC
evaluation model 1s provided in Section 4, Reference will be added. In addition, Appendix
A will contain information on tne CMT room calculation.

Refer to the response to #62.

Refer to the response to #63

#G1 through #G11

#72

#91

See the responses for general questions #A1 through #A11

WCAP-14236, Section 3.9, shows that the nominal PCS correlations provide a reasonable
prediction of mass transfer for free convection, or low Froude (Fr), conditions over the
whole range of steam concentrations, and Section 4.3 notes that the correlation is slightly
conservative with a 0.983 mean. It is desirable to assess the APS00 physics using the
best available correlation. It is not believed to be useful to perform this calculatior using a
correlation which may have a bias which varies over the steam concentration range when
evaluating AP600 physics.

a. The evaluation model described in Section 4 was used for the results in Figure 9-13.

b. Yes, upward facing surfaces in all compartments have been insulated and
condensation for dead-end compartment heat sinks during the post-dlowdown phases s
not included in the evaluation model. When applicable for a given node, this is discussec
in the "Special Modeling Assumptions” subsections in Section 4 for each compartment. In
the model, the condensation heat transfer 1s multiplied by zero, however, convective and
radiant heat transfer is still calculated by the code. Figure 10-4 of WCAP-14845 shows
that this is a negligible contributor to the overall heat transfer. A similar figure will replace
Figure 9-13 based on the evaluation model of Section 4 Revision 1.



Responses to NRC Questions on Section 9 of WCAP-14407

References

1. NSD-NRC-96-4763, Docket No.: STN-52-003, July 1, 1996,"Assessment of Mixing and
Stravification Effects on AP600 Containment.”

- NRC informal review questions - Part 1 from D. Jackson (NRC) to J. Butler
(Westinghouse), 8-22-96; Part 2 from D. Jackson (NRC) to J. Butler (Westinghouse), 11-8-
96.

3. WCAP-14407, "WGOTHIC Application to AP600," September 1996.
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- WCAP-14407 Ch 7 RAls 480.871 - 480.909
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Brian Mcintyre Tim Andreychek

Attached are proposed approaches to respond to the subject NRC review questions.
The ones marked with a "T" are those which Westinghouse recommends to have
technical discussions during the 3/25/97 PCS DBA meeting.

It should be noted that WCAP-14407 Section 4, WCAP-14812, and WCAP-14845
have been ssued subsequent to the issuance of NRC review comments on the
preliminary draft Section 9. The attached responses assume the reviewers have
access to all three WCAPs at this time.
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RAI Binning Code

Question not understood; clarification by NRC is requested
Straightforward response offered

Technical discussion with NRC requested



APE00C - REQUEST FOR ADDITIONAL INFORMATION ON WCAP-14407,
SECTION 7, "METHOD FOR CALCULATING THE PCS FILM COVERAGE INPUT FOR THE
AP600 CONTAINMENT DBA EVALUATION MODEL"

page vii

WCAP-14407 states: "The PCS test data was examined with respect to the parameters that
determined coverage. The range of the test dav» . < compared with the estimated AP600
range during DBA. The test data was found to be acceptable for application to the
development of a film stability model."

This statement implies that Westinghouse's criteria for acceptability was limited to tests that
spanned the expected ranges of the key parameters. However, the "goodness” of a test
should be assessed as we!l as its range. Criteria such as consistency and repeatability of the
measurement technique, standard error and variance of data obtained, and an assessment of
whether the test procedure had inherent biases of large measurement errors are also essential
to judge the acceptability of test results.

480.871 Please expand the discussion presented to include the criteria Westinghouse
used to judge the "gocdness" of the test data for each of the tests whose
results are summarized in Subsection 7.2.

RESPONSE:
Two actions are taken in response to this item;
1)  The dentified text in the Executive Summary will be amended to more clearly state the

basis for including data in the evaluation of water coverage.

2) The "goodness" of the test data for each test summarized in Subsection 7.2 is
considered a test acceptance question and will be addressed in a separate letter to
NRC. Response to this item will not be incorporated into a revision of Section 7.

SECT) 0 AATSAMeen 10 E8Y 1




APB00 - REQUEST FOR ADDITIONAL INFORMATION ON WCAP-14407,
SECTION 7, "METHOD FOR CALCULAYING THE PCS FILM COVERAGE INPUT FOR THE
APB00 CONTAINMENT DBA EVALUATION MODEL"

WCAP-14407 states: "A film stability model, based on a modified form of the Zuber-Staub
model for determining dry spot stability, was developed to determine a maximum value for
the minimum stable film flow rate. The film stability model was compared with PCS test data
for both evaporating and subcooled films. This model bounds the test data.”

The Zuber-Staub mode! (Ref. Zuber and Staub, Int. J. Heat Mass Transfer, 9 pp. 897, 1966)
is theoretical. While the use of the Zuber-Staub model may have value as a means to identify
the important forces and parameters that determine film flow stability, its simplifying
assumptions (e.g., that the liquid film is always saturated, the flow is always laminar, and the
surface is free of imperfections) do not represent the physical conditions expected for the
APB00 PCS film. Westinghouse has not presented separate effects test data to support the
use of the Zuber-Staub model as a quantitative predictor. It is not enough to bound the
limited integral test data. Westinghouse must show that the minimum stable film thickness
obtained with the modified Zuber-Staub model is conservatively predicted under the worst
expected APB00 operation conditions.

480.672 Please provide a discussion and summary plots which clearly show the
expected conservatism in the Westinghouse water coverage model, as applied
to the worst combination of operating conditions for AP600. Include the
following parameters:

Location (dome, sidewall)

Heat flux

PCS liquid subcooling

Flow rate/regime (laminar, wavy laminar, turbulent)
Outside air and shell/baffle/shield building temperature
Coating degradation and surface decontamination
Surface roughness and plate misalignment

Contact angle uncertainty (include aging)

RESPONSE:
Westinghouse has bounded test data which accounts for the following parameters;

Location (dome, sidewall)

Heat flux

PCS liquid subcooling

Flow rate/regime (laminar, wavy laminar, turbulent)
QOutside air and shel'/baffle/shield buillding temperature
Plate misalignment

vy vy ¥ v v v

Coating degradation will be controlled under the AP600 inspection and maintenance program.
Preliminary examination suggest wetting characteristics of the surface improve with aging.
Westinghouse requests further clarification and discussion on this item.

SECTT 0 AM TSAMeren I 1987 2
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APB00 - REQUEST FOR ADDITIONAL INFORMATION ON WCAP-14407,
SECTION 7, "METHOD FOR CALCULATING THE PCS FiLM COVERAGE INPUT FOR THE
AP600 CONTAINMENT DBA EVALUATION MODEL"

480.873 Please provide details of the calculations Westinghouse performed to assure
that the evaporation-limited PCS flow is equivalent to using the actual PCS film
flow with a time and elevation dependent coverage fraction,

'RESPONSE:

Westinghouse will include calculations in the amended Section 7.

SECTT O RATSAMuen () 1997 3




APB0O0 - REQUEST FOR ADDITIONAL INFORMATION ON WCAP-14407,
SECTION 7, "METHOD FOR CALCULATING THE PCS FILM COVERAGE INPUT FOR THE
APB00 CONTAINMENT DBA EVALUATION MODEL"

480.874 Please provide the mathematical definition of "evaporation-hmited” PCS flow
rate.

RESPONSE:

The mathematical definition of "evaporation-limited" PCS flow is;

Mappep =~ ™Mpcs actuar =~ ™PREDICTED RUNOFF

This definition limits the applied PCS flow rate in the evaporation-limited model to be that
which is predicted to be evaporated. Westinghouse will amend the text of Section 7 to
include this definition statement

SECTT O maTEaMaen 20 1997 4



APB00 - REQUEST FOR ADDITIONAL INFORMATION ON WCAP-14407,
SECTION 7, "METHOD FOR CALCULATING THE PCS FILM COVERAGE INPUT FOR THE
APB00 CONTAINMENT DBa EVALUATION MOD".L"

The last sentence of the last paragraph states: "As expected, when the actual PCS flow rate
was used (not the evaporation imited flow rate), the calculated peak pressure increased as
the coverage area was decreased.”

480.875 Provide details of the WGOTHIC calculations and results which support this
statement. Please clarify the apparent contradiction between this statement
and the previous statement that the "evaporation-limited PCS flow 1s equivalent
to using the actual PCS film flow with a time and elevation dependent coverage
fraction.”

RESPONSE:

The last sentence in the last paragraph is incorrect. Westinghouse will correct the sentence
in the amended Section 7.

SECTY D RALTSAMaer 1Y 08D 5



APB00 - REQUEST FOR ADDITIONAL INFORMATION ON WCAP-14407,
SECTION 7. "METHOD FOR CALCULATING THE PCS FILM COVERAGE INPUT FOR THE
APB00 CONTAINMENT DBA EVALUATION MODEL"

pg 7-1

480.876 Please provide the basis for the estimate that 80 per cent of the energy removal
is through evaporation. Identify the events and the phases for which this
condition IS estimated to occur,

RESPONSE:

The actual per cent of the energy removal i1s through evaporation varies over time with
changes in the PCS flow rate and the decay heat generation rate. The 80% value is based
on steady state large scale test observations. Westinghouse will clarify the text of the
amended Section 7 to indicate the basis for the partioning of heat removed by the various
modes of heat transport.

FECTT O RA TESAMpen 11 09 6



AP600 - REQUEST FOR ADDITIONAL INFORMATION ON WCAP-14407,
SECTION 7, "METHOD FOR CALCULATING THE PCS FILM COVERAGE INPUT FOR THE
APB00 CONTAINMENT DBA EVALUATION MODEL"

WCAP-14407 states in the second paragraph: "The rapid heating of the cold water as it
spread out onto the surface of the dome causes the film to become unstable and break down
Into muitiple streams. In addition, surface irregularities caused by plate misalignment during
welding also help to break down the film at the top of the dome.” This discussion highlights
the importance of the heat flux on subcooled film stability.

480.877 How does Westinghouse justify the values, based on data taken from the
' unheated Water Distribution Tests, for the water coverage fractions for the top

two AP600 model "climes” that represent the dome region, when the AP600
dome will be heated?

RESPONSE:

The water coverage fractions used in WCAP-14407 are based on a PCS flow of 220 gpm.
The design calls for a PCS flow of 440 gpm. The larger AP600 PCS flow provides for larger
water coverage fractions than reported in WCAP-14407. Westinghouse will add explanatory
text to the amended Section 7 to note the increase in PCS flow, and therefore the water
coverage fractions used in the analyses are bounded by those of the AP600 plant.

SECTY O RALTSAMaren 20 997




APB00 - REQUEST FOR ADDITIONAL INFORMATION ON WCAP-14407,
SECTION 7, "METHOD FOR CALCULATING THE PCS FILM COVERAGE INPUT FOR THE
APB00 CONTAINMENT DBA EVALUATION MODEL"

480.878 What is meant by "help break down the film?" Is this a benefit?
RESPONSE:

1.0  Westinghouse will rephrase and clarify the text in the amended Section 7.
2.) Breaking down the film is not a benefit.

SECTT O RALTSAMer 1Y 1987 8



AP600 - REQUEST FOR ADDITIONAL INFORMATION ON WCAP-14407,
SECTION 7, "METHOD FOR CALCULATING THE PCS FILM COVERAGE INPUT FOR THE
APB00 CONTAINMENT DBA EVALUATION MODEL"

The third paragraph states: "Afte: so ne minimum value of film thickness is reached, further
evaporation causes the film width to decrease.” Westinghouse assumes that the evaporation
will cause the film width (wetted perimeter) to decrease smoothly in an exponential fashion.
Zuber and Staub (Ref. Zuber and Staub, Int. J. Heat Mass Transfer, 9 pp 897, 196€6.)
assumed that once the minimum film stability criterion is exceeded, the film would split into
fingers around dry spots.

480.879 How does the data show that a minimum film thickness has been reached?
The above statements indicate that the flow could remain as thick rivulets,

RESPONSE:

Film thickness i1s not a measured quantity. Film coverage is measured. Knowing the applied
flow and the film coverage, a film thickness s inferred.

No change to the text of Section 7 will be implemented in response to this RAL.
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APE00 - REQUEST FOR ADDITIONAL INFORMATION ON WCAP-14407,
SECTION 7. "METHOD FOR CALCULATING THE PCS FILM COVERAGE INPUT FOR THE
APB0O0 CONTAINMENT DBA EVALUATION MODEL"

480.880 Please provide justification for the assumption that evaporation will cause the
film width (wetted perimeter) to decrease smoothly in an exponential fashion.

RESPONSE:

From testing, it was observed that the film width decrease is approximately linear. The
assumption of constant film flow rate, I',,,. results in an exponential decrease in film width
as the film evaporates. The assumption of constant I',,, does not match the test observations
and, because it predicts less coverage than observed, is conservative. Westinghouse will

incorporate a statement of explanation regarding the use of the exponentially decreasing film
width to the amended Section 7.
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APB00 - REQUEST FOR ADDITIONAL INFORMATION ON WCAP-14407,
SECTION 7, "METHOD FOR CALCULATING THE PCS FILM COVERAGE INPUT FOR THE
APB00 CONTAINMENT DBA EVALUATION MODEL"

480.881 In addition to plate misalignment during welding, other surface irregularities can
affect the stability of the liquid film. Please discuss Westinghouse requirements
for maximum allowable surface irregularities and how conformance to these
requirements will be demonstrated during the plant lifetime.

RESPONSE:

The fabrication and erection of the AP600 containment shell will be accomplished to ASME
code requirements. Inspections will be performed during the fabrication and erection process
to assure code requirements are satisfied. The fabrication, erection and inspection of the
containment shell to ASME code requirements will assure surface irregularities are within
prescribed limits at the time of construction. Inspection and maintenance of coatings on the
outside surface of the containment shell is addressed in the AP600 inspection and
maintenance plan.

No change to the text of Section 7 will be implemented in response to this RAI.
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APB00 - REQUEST FOR ADDITIONAL INFORMATION ON WCAP-14407,
SECTION 7, "METHOD FOR CALCULATING THE PCS FILM COVERAGE INPUT FOR THE
APB00 CONTAINMENT DBA EVALUATION MODEL"

480.882 At what point in the calculation 1s the runoff flow subtracted? Is this flow
properly considered in the PCS tank level and pressure head calculation? How
is the sensible heat from the subtracted runoff flow treated? Does the runoff

flow subtraction procedure preserve the distance at which the remaining PCS
coolant flow reaches saturation?

KRESPONSE:

m—— ’
/ Westinghouse will amend the text of Section 7 to include a response to the point of this RAL
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APB00 - REQUEST FOR ADDITIONAL INFORMATION ON WCAP-14407,
SECTION 7, "METHOD FOR CALCULATING THE PCS FILM COVERAGE INPUT FOR THE
APB00 CONTAINMENT DBA EVALUATION MODEL"

pg. 7-3:

480.883 How did Westinghouse determine that the zinc coated surface was indeed
prototypical? For each of the tests identified in Section 7.2. please describe the
quantification performed for surface coating thickness, surface roughness,
irregularity size, etc. Identify whether each test was performed with a freshly
coated or an aged surface. Describe how the surfaces were aged. For each
test sample with an aged surface, estimate the simulated age of the surface in
terms of service years.

RESPONSE:

This question is determined to be a test description/acceptance gquestion. Westinghouse will
respond to this question by separate letter. No revision to Section 7.0 is planned as a resuit
of responding to this question.
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AFPEO0 - REQUEST FOR ADDITIONAL INFORMATION ON WCAP-14407,
SECTION 7, "METHOD FOR CALCULATING THE PCS FILM COVERAGE INPUT FOR THE
APB00 CONTAINMENT DBA EVALUATION MODEL"

The second paragraph of Water Film Formation Test Section (Section 7.2.1) states: "The film
thickness was not uniform near the point of application; it was thinnest just below the
application point and thicker on both sides. The film stripe continued to spread (more slowly
as the surface became more vertical) and a very thin, wet region was created at the edges
as the film traveled downwards.”

480.884 This observed behavior appears to contradict the Westinghouse assumption
that the film has a constant cross-sectional thickness as the water travels down
the PCS shell. If the liquid film has a non-uniform cross sectional area. the
equations on pages 7-27 through 7-30 may underpredict the amount of runoff.
Please explain.

RESPONSE:
The film is uniform, wary laminar below the point of application. Westinghouse will clarify

the description of the observed behavior of the water coverage near the point of application
in the amended Section 7.
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APE00 - REQUEST FOR ADDITIONAL INFORMATION ON WCAP-14407,
SECTION 7, "METHOD FOR CALCULATING THE PCS FILM COVERAGE INPUT FOR THE
APB00 CONTAINMENT DBA EVALUATION MODEL"

480.885 Please add an equation defining 1"e Reynolds and Marangoni numbers as used
in Table 7-1.

RESPONSE:

Westinghouse will add the requested equations to the text for Table 7-1 in the amended
Section 7.0.
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AP600 - REQUEST FOR ADDITIONAL INFORMATION ON WCAP-14407,
SECTION 7, "METHOD FOR CALCULATING THE PCS FILM COVERAGE INPUT FOR THE
APE00 CONTAINMENT DBA EVALUATION MODEL"

480.886 In Table 7-1, the "LST Test Data Ranges” box refers to “"Peak Heat Flux at
Bottom." To what "Bottom" does this refer?

RESPONSE:

Westinghouse will amend Table 7-1 to clarify the definition of "bottom” in the amended
Section 7.

SECTT O RALTSAMeen 11 887 16



AP600 - REQUEST FOR ADDITIONAL INFORMATION ON WCAP-14407,
SECTION 7. "METHOD FOR CALCULATING THE PCS FILM COVERAGE INPUT FOR THE
AP600 CONTAINMENT DBA EVALUATION MODEL"

r 480.887 Please explain how the water coverage fractions above the first weir, between
the weirs and from the second weir down (refer to Section 7.4.2, page 7-33)
were obtained from the "measured” Water D ibution Tests, phase 3 data.
As shown in Table 7-2, wetted perimeter measurements were taken just above
the second weir and after the springline. From this data, it is difficult to infer
the average data above the first weir, between the two weirs and between the
springline with any accuracy.

RESPONSE:

"/ The water coverage fractions reported Section 7.4.2 were developed from videotape records
of the 220 gpm equivalent flow Water Distribution Tests as follows;

Location Coverage Method of Determining
. Between the dome top and 1st welr 25 % Visual Inspection
> 1st weir to 2nd weir 65 % Visual inspection and

calculated using an averaged
elliptical surface area

» 2nd weir and below 20 % Measured

Westinghouse will include an explanation of how the water coverage fractions are determined
in the amended Section 7.
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APB00 - REQUEST FOR ADDITIONAL INFORMATION ON WCAP-14407,
SECTION 7, "METHOD FOR CALCULATING THE PCS FILM COVERAGE INPUT FOR THE
APB00 CONTAINMENT DBA EVALUATION MODEL"

480.888 Based on the techniques used to determine the water coverage fractions.
estimate the uncertainty in the values and the impact of including these
uncertainties when evaluating the PCS performance. The data provided in
Table 7-2 suggests that the measurement accuracy is =+ 1% in the coverage
fraction.

RESPONSE:

As noted in the response to RAI 480.877, the water coverage fractions used in WCAP-14407
are basec on a PCS flow of 220 gpm. The design calls for a PCS flow of 440 gpm. The
larger AP600 PCS flow provides for larger water coverage fractions than reported in WCAP-
14407. It is believed that the increase in flow overwhelms the measurement error.
Westinghouse will add explanatory text to the amended Section 7 to note the increase in PCS
flow, and therefore the water coverage fractions used for the analyses are bounded by those
that would exist for the AP600 plant.
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AP600 - REQUEST FOR ADDITIONAL INFORMATION ON WCAP-14407,
SECTION 7, "METHOD FOR CALCULATING THE PCS FILM COVERAGE INPUT FOR THE
APB00 CONTAINMENT DBA EVALUATION MODEL"

5 480.889 Table 7-4 lists the film inlet temperature for case 107A5U as 800° F. Shou'd
this be 80° F.

RESPONSE:

The film inlet temperature for case 107A5U listed in Tabie 7-4 is incorrectly listed as 800°
F. The correct value of the inlet 1s 80° F. Table 7-4 will be amended to list the correct value
in the amended Section 7.
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APB00 - REQUEST FOR ADDITICNAL INFORMATION ON WCAP-14407,
SECTION 7, "METHOD FOR CALCULATING THE PCS FILM COVERAGE INPUT FOR THE
APB00 CONTAINMENT DBA EVALUATION MODEL"

480.890 In discussing flow oscillations, WCAP-14407 states that the flow oscillations
had a small effect on the coverage. In the absence of test data without flow
oscillations, how was this statement justified? What analysis had been
perfermed to determine that the flow oscillations did not fundamentally alter the
film stability and water coverage measurements?

RESPONSE:

An analysis of the maximum and minimum flow rates resulting from the oscillations s

presented in Appendix A of Section 7. Observations and the anaiysis performed support the

foliowing conclusions;

»  Water coverage was observed to have small changes at the bottom of the test article,
and,

. Film stability was not affected.
These conclusions are stated in Appendix A of Section 7.

No change to the text of Section 7 will be implemented in response to this RAI
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APE00 - REQUEST FOR ADDITIONAL INFORMATION ON WCAP-14407,
SECTION 7. "METHOD FOR CALCULATING THE PCS FILM COVERAGE INPUT FOR THE
AP600 CONTAINMENT DBA EVALUATION MODEL"

480.891 The second bulleted paragraph states that a relatively uniform wall temperature
and heat flux was maintained over the evaporating surface. However, a higher
than proportional heat transfer rate 1s experienced on the dome, as discussed
in the prior paragraph. Presumably, this is caused by sensible heating of the
PCS film flow. HMow is the non-uniform heat flux distribution factored into the
water coverage area calculation.

RESPONSE:

The WGOTHIC code does not caiculated water coverage area; rather, it calculates a point of
dryout on a fixed area that is an input (clime node) to the code. The calculation uses heat flux
as a function of elevation. Westinghouse will modify the text in the amended Section 7.0 to
clenity how heat fluxes vary and are used in the calculations.
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APE00 - REQUEST FOR ADDITIONAL INFORMATION ON WCAP-14407,
SECTION 7, "METHOD FOR CALCULATING THE PCS FILM COVERAGE INPUT FOR THE
APB00 CONTAINMENT DBA EVALUATION MODEL"

480.892 Why was the data for tests 216.1A and 216.1B omitted from Table 7-5, and
figures 7.A-5 and 7.A-6? Please add these data points to the Table and
Figures.

RESPONSE:

Daté from the forced coverage tests were not used. Other forced coverage cases not
included are 207.1, 207.3 and 208.1. This is stated on page 7-14.

No change to the text of Section 7 will be implemented in response to this RAI.
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AP600 - REQUEST FOR ADDITIONAL INFORMATION ON WCAP-14407,
SECTION 7, "METHOD FOR CALCULATING THE PCS FILM COVERAGE INPUT FOR THE
APS00 CONTAINMENT DBA EVALUATION MODEL"

480.893 In the last paragraph of page 7-18 and in Table 7-6, the minimum applied film
temperature 1s given as 40° F. AP600 technical specifications specify 50° F.
Please clanfy.

RESPONSE:
The current AP600 technical specifications identify a minimum PCS temperature of 40° F.

No change to the text of Section 7 will be implemented in response to this RAI.
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APB0O0 - REQUEST FOR ADDITIONAL INFORMATION ON WCAP-14407,
SECTION 7, "METHOD FOR CALCULATING THE PCS FILM COVERAGE INPUT FOR THE
APE00 CONTAINMENT DBA EVALUATION MODEL"

480.894 Please add the values for "Runoff Film Temperature,” "Bottom Sidewall Fiim
Flow Rate" and "Marangoni Number"” to Table 7-6 for AP80O0.

RESPONSE:

Westinghouse will add estimates of the requested parameters to Table 7-6 in the amended
Section 7.
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APB00 - REQUEST FOR ADDITIONAL INFORMATION ON WCAP-14407,
SECTION 7, "METHOD FOR CALCULATING THE PCS FILM COVERAGE INPUT FOR THE
APB00 CONTAINMENT DBA EVALUATION MODEL"

480.895 The third paragraph states that "about 10 minutes” is required to fill the water
distribution system and reach steady-state for a 220 gpm flow. Previous
documents used 11 minutes. Both estimates are based on video tape data
from the Water Distribution Tests. Please clarify the reason for the change.

RESPONSE:

No change in time to fill and reach steady-state flow conditions was intended by the usage
of "about 10 minutes" instead of 11 minutes; they were taken to be similar times inferred
from a video record of the test. Westinghouse will modify the text of the amended Section
7 to be consistent with terminology previously used.
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APE00 - REQUEST FOR ADDITIONAL INFORMATION ON WCAP-14407,
SECTION 7, "METHOD FOR CALCULATING THE PCS FILM COVERAGE INPUT FOR THE
AP600 CONTAINMENT DBA EVALUATION MODEL'’

480.896 Please explan why 250° F was celected for the asymptotic internal
containment temperature, T, when 260-265° F is mure appropriate based on
the containment atmosphere curve shown in Figure 7-4 on page 7-23.

RESPONSE:

The purpose of the calculation was to estimate the time required to heat the exterior surface
of the dry shell to the boiling point. Several approximations were made in performing the
calculation, one was an average containment atmosphere temperature of 250° F over the
time period of interest. ‘Nithout integrating the area under the curve of Figure 7-4, the use
of 250° F is judged to b: a reasor.ole first appreximation to the average containment
temperature over the time perod of interest.

Based on current mass and energy results. the calculation results shown in Figure 7-4 will be
reviewed and recalculated, as appropriate, for inclusion in the amended Section 7.
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APB00 - REQUEST FOR ADDITIONAL INFORMATION ON WCAP-14407.
SECTION 7, "METHOD FOR CALCULATING THE PCS FILM COVERAGE INPUT FOR THE
APB00 CONTAINMENT DBA EVALUATION MODEL"

480.397 Please justify the value of 75 Btu/hr-ft’-°F for the post-LOCA internal
atmosphere to PCS shell energy transfer coefficient.

RESPONSE:

The value of 75 Btu/hr-ft*-°F for the post-LOCA internal atmosphere to PCS shell energy
transfer coefficient is based on inspection of previous WGOTHIC calculations. Westinghouse
will modify the text associated with idenufying this value to note the origin of this
approximation in the amended Section 7.
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APB00 - REQUEST FOR ADDITIONAL INFORMATION ON WCAP-14407,
SECTION 7, "METHOD FOR CALCULATING THE PCS FILM COVERAGE INPUT FOR THE
APB00 CONTAINMENT DBA EVALUATION MODEL"

pg. 7-27 and 7.A-12:

5 480.898 In the formula for wetted perimeter, f errep, ON Pg. 7-27 (or WDL on 7.A-12),
the predicted circumference, fgpe . on pg. 7-27 (or Cl on 7.A-12) is averaged
with the circumference at the springline. Please explain the reason for this
extra step in the calculation procedure, which always increases the predicted
wetter perimeter.

RESPONSE:

The formula for wetter perimeter as given on pages 7-27 and 7.A-12 s incorrect.
Westinghouse will correct the error in the amended Section 7. Westinghouse will also review

and correct the calculations with regard to bounding the test data that may have been
affected by this error.
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APB00 - RFQUEST FOR ADDITIONAL INFORMATION ON WCAP-14407,
SECTION 7, "METHOD FOR CALCULATING THE PCS FILM COVERAGE INPUT FCR THE
APBO0 CONTAINMENT DBA EVALUATION MODEL"

480.899 Descr be the model used for the Section 7 study: number of nodes. flow paths,
chmes, WGOTHIC computer code version used, etc. If the computer program
version differs from WG 'THC 4.0 version to be used for the rnal SSAR
analyses, discuss the differences and their mpact on the resuits provided. With
respect to the model described in Section 4, discuss modeling differances ai .
their inpact on the resuits provided.

RESPONSE:

This comment will te addressed in the amenaing of Section 7.0. The model and version of
WGOTHIC used will he described; differences, if any, between the those used for Section 4.0
and Section 7.0 wil be identified and the impact of those differences on calculated results
evaluated.
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APB00 - REQUEST FOR ADDITIONAL INFORMATION ON WCAP-14407,
SECTION 7, "METHOD FOR CALCULATING THE PCS FILM COVERAGE INPUT FOR THE
AP600 CONTAINMENT DBA EVALUATION MODEL"

f 480.900 What driving forcing functions (break mass flow rate, energy addition) were
used to obtain ‘he computational results? What blowdown computer program

S was used to predict break flow and associated energy? Prowvide a plot of the
mass and energy profiles used, or a reference location.

RESPONSE:

Westinghouse will modify the text of the amended Section 7 to identify the mass and energy
forcing functions used in the calculation reported in this section.
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APB00 - REQUEST FOR ADDITICNAL INFORMATION ON WCAP-14407,
SECTION 7, "METHOD FOR CALCULATING THE PCS FILM COVERAGE INPUT FOR THE
APB00 CONTAINMENT DBA EVALUATION MODEL"

480.901 The sensitivity calculation for water overage location varied the coverage are
as well as the location. Please reperform the sensitivity case for water
coverage location (dome and sidewall coverage cases only) preserving the
coverage area (e.g., 36% coverage for both cases). Please extend the
calculations to show results (Figure 7-8) to 24 hours.

RESPONSE:

Westinghouse will perform the requested calculations and provide a summary of the results
in the amended Section 7.
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APE00 - REQUEST FOR ADDITIONAL INFORMATION ON WCAP-14407,
SECTION 7, "METHOD FOR CALCULATING THE PCS FILM COVERAGE INPUT FOR THE
APB00 CONTAINMENT DBA EVALUATION MODEL"

480.902 Section 7.5 includes four sensitivity studies. However, none of these
calculations show the sensitivity of the peak pressure to Gamma min ([,,,) - the
minimum film thickness. Please add this sensitivity calculation.

RESPONSE:

The value of the minimum stable film flow rate, ,,,. used in the calculation is a bounding
value that minimizes the water coverage area. The use of larger values of I, only further
bound (adds additional conservatism to an already conservative or bounding assumption. The
use of small values of Iy, would increase the water coverage area and provide for increased
heat removal and lower containment pressures.

Westinghouse will add text explaining the use of a bounding I, value that provides for a
conservatively small water coverage area to the amendment of Section 7.
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APB00 - REQUEST FOR ADDITIONAL INFORMATION ON WCAP-14407,
SECTION 7, "METHOD FOR CALCULATING THE PCS FILM COVERAGE INPUT FOR THE
APB00 CONTAINMENT DBA EVALUATION MODEL"

pg 7-46:

480.903 Subsection 7.5 .4 states that the base case assumed delay time 1s 300 seconds
for a 220 gpm flow rate. This is inconsistent with the 440 gpm flow ra‘e
quoted in Sections 7.2 and 7.3 (see pages 7-14 and 7-20). Please clarfy
Westinghouse's position of the PCS design flow, and correct the text
accordingly.

RESPONSE:

The use of a delay of 800 seconds is conservative for the 440 gpm design flow rate.
Westinghouse will clanfy the text to state that this is conservative in the amendment to
Section 7. '
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APBOO - REQUEST FOR ADDITIONAL INFORMATION ON WCAP-14407,
SECTION 7, "METHOD FOR CALCULATING THE PCS FILM COVERAGE INPUT FOR THE
APS00 CONTAINMENT DBA EVALUATION MODEL"

Ponter, et.al., (Ponter, Davies, Beaton and Ross, Int. J. Heat Mass Transfer, 10 pp. 1633,
1967) stated, when discussing the poor agreement of experimental data to the Zuber-Staub
mode! that: "This 18 not surprising when one compares the actual dynamics of the system
with the assumptions made in the model. This was developed for laminar flow conditions,
assuming a parabolic velocity profile. Above a Reynolds number (Re) of 20, surface waves
are apparent which between the Re range of 300 to 1120, cause liquid circulation sufficient
to induce mixing. In this range the simple models will not simulate actual flow conditions.”

480.804 The expected range of Reynclds numbers for the APB00 side wall films is O to
2900. Please comment.

RESPONSE:

The Zuber-Staub model is used to bound the data collected for the AP600 surface.

No change to the text of Section 7 will be implemented in response to this RAL.
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APB00 - REQUEST FOR ADDITIONAL INFORMATION ON WCAP-14407,
SECTION 7, "METHOD FOR CALCULATING THE PCS FILM COVERAGE INPUT FOR THE
APE00 CONTAINMENT DBA EVALUATION MODEL"

pg 7.A-5:

480.905 The advancing contact angle value was selected for the evaluation model,
"because it is the upper bound of the measured, steady-state values for a
heated, weathered surface." This may be the maximum value for wetted
surfaces, which are not expected to exceed 180° F, However, the dry strips,
which form parallel to the wet strips, are pradicted to reach temperatures of
260° F. How can the Zuber-Staub model with this contact angle be used to
predict rewet?

RESPONSE:
The Zuber-Staub model is used to bound the data for the AP600 surface.

No change to the text of Section 7 will be implemented in response to this RAI.
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AP600 - REQUEST FOR ADDITIONAL INFORMATION ON WCAP-14407,
SECTION 7, "METHOD FOR CALCULATING THE PCS FILM COVERAGE INPUT FOR THE
APE00 CONTAINMENT DBA EVALUATION MODEL"

480.906 C..page 7.A-7, fourth paragraph, should the reference be to Section 7.A-6, not
Section A.6?

RESPONSE:
The reterence to Section A.6 on page 7.A-7, fourth paragraph, is incorrect. The correct

reference should be to Section 7.A-6. Westinghouse will correct this typographical error in
amending Section 7.

.
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APECO - REQUEST FOR ADDITIONAL INFORMATION ON WCAP-14407,
SECTION 7, "METHOD FOR CALCULATING THE PCS FILM COVERAGE INPUT FOR THE
APB00 CONTAINMENT DBA EVALUATION MODEL"

pg. 7.A-8

480.907' Please uniquely identify each data point on Figure 7.A-1 so the test and test
conditions can be determined.

RESPONSE:

In amending Section 7.0, Westinghouse wiil add to the discussion of Figure 7.A-1 a table
identifying test number and conditions associated with the data plotted in Figure 7.A-1.
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APB00 - REQUEST FOR ADDITIONAL INFORMATION ON WCAP-14407,
SECTION 7, "METHOD FOR CALCULATING THE PCS FILM COVERAGE INPUT FOR THE
APB00 CONTAINMENT DBA EVALUATION MODEL"

pg. 7.A-9

T 480.908 Please uniquely identify the error ranges given in Figure 7.A-2 so the test and
test conditions can be identified in Table 7-5 (pg. 7-15). Please explain how
the "cold” (80° F) and "hot" (180° F) estimated film breakdown data were
obtained. Please provide a single figure which combines the data shown in
Figures 7.A-2 and 7.A-3 in units of Ibm/hr-ft instead of Reynolds number. This
figure should reflect the expected breakdown temperatures and Reynolds
numbers for the AP600. Please comment on how this figure supports the
Westinghouse position.

RESPONSE:
In the amended Section 7, Westinghouse will do the following;
» Add a table listing the bounding values plotted in Figures 7.A-2 and 7.A-3

» Provide text describing how the data were obtained, and,
» Provide text describing how the figure supports the Westinghouse position,
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AP600 - REQUEST FOR ADDITIONAL INFORMATION ON WCAP-14407,
SECTION 7, "METHOD FOR CALCULATING THE PCS FILM COVERAGE INPUT FOR THE
APB00 CONTAINMENT DBA EVALUATION MODEL"

e

l 480.909 Describe how the circumferential average heat flux value is determined, and
what 1s the uncertainty in this value? |Is there a correlation between the 'ocal
(instantaneous) exit Reynolds number and the local heat flux?

RESPONSE:

1. The equation used to define circumferential average heat flux is;

hwerren, |
R CIRCUMFERENCE

where

Nwerren. is the wetted surface heat flux at an elevation

n 18 the number of wetted surfaces (stripes) at an elevation
Westinghouse will add this definition in the amended Section 7.

Westinghouse has evaluated the uncertainty associated with this number and will
provide a discussion in the amended Section 7.

Westinghouse has not evaluated if there = a correlation between the local
(instantaneous) exit Reynolds number and the local heat flux.
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Westinghouse Ene ems Box 355
Elecmcmcorporntion e Pittsburgh Pennsyivania 15230-0355

NSD-NRC-97-5029
DCP/NRCO776
Docket No.: STN-52-003

March 19, 1997
Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, DC 20555
ATTENTION: T. R. Quay

SUBJECT: RESPONSE TO SOME OF THE TECHNICAL SPECIFICATION COMMENTS
FROM NRC LETTER OF 12/24/96

References: . Letter from NRC to Westinghouse (Huffman to Liparulo), Initial Coiments
on the AP600 Revised Technical Specifications (TS), dated 12/24/96.

ra

Letter from Westinghouse to NRC, NSD-NRC-97-4984 (DCP/NRC0739),
Response to NRC Question on AP600 Technical Specification LCO 3.0 3,
dated 2/13/97.

3 Letter from Westinghouse to NRC, NSD-NRC-97-5001 (DCP/NRC0753),
Response to Some of the Technical Specification Comments from NRC Letter
of 12/24/96, dated 3/12/97.

4 Letter from Westinghouse to NRC, NSD-NRC-97-5015 (DCP/NRC0763),
Schedule for AP600 Technical Specifications Comment Resolution Meetings,
dated 3/11/97.

5. Letter from Westinghouse to NKRC, NSD-NRC-97-5030 (DCP/NRC-0777),
Revision to Responses to NRC Question on AP600 Technical Specification
LCO 5.0.3, Dated 3/19/97.

Dear Mr. Quay:
Reference | provided 51 questions related to the AP600 Technical Specifications. The first comment

was responded to in Reference 2 and Westinghouse provided a revised response to that comment in
Reference 5.

The action to respond to Reference | comments 2 through 51 was logged as open item tracking system
(OITS) item 4970. Reference 3 provided responses to comments 2, 3, 4, 5, 6, 8, 10, 19, 24, 25, 30,

ad 39, 40, 41, 45, 49, and S0. Attached, as further completion of OITS item 4970, are responses to the
following Reference | comments:




NSD-NRC-97-5029

DCP/NRC0776 -2- March 19, 1997
Comment Topic
9 LCO 3.4.3, RCS Pressure and Temperature (P/T) Limits
11 LCO 3.4.6, Pressurizer
13 LCO 3.4.12, Automatic Depressurization System - Operating
14 LCO 3.4.13, Automatic Depressurization System - Shutdown, RCS Intact
LCO 3.4.14, Automatic Depressurization System - Shutdown, RCS Open
15 L.CO 3.5.1, Accumulators
16 LCO 3.5 4, Passive Residual Heat Removal Heat Exchanger - Operating
17 LCO 3.5.6, In-Containment Refueling Water Storage Tank - Operating
18 LCO 3.5.7, IRWST - Shutdown, RCS Inventory High
LCO 3.5.8, IRWST - Shutdown, RCS Inventory Low
20 Section 5.6.5, Core Operating Limits Report (COLR)
21 LCO 3.4.12, Automatic Depressurization System
LCO 3.5.6, In-containment Refueling Water Storage Tank
22 LCO 3.4.12, Automatic Depressurization System
26 Section 5.5.6, Secondary Water Chemistry Program
27 B 3.7.1, Main Steam Safety Valve, Mode 4
28 LCO 3.7.1, Action B.2, Mode 4
29 Draft TS 3.7.8, Secondary Coolant Leakage
31 LCO 3.7.6, Main Control Room Habitability System (VES)
32 LLCO 3.7.3, Action C, Main Feedwater Isolation and Control Valves
33 B 3.7.3, Action C 1
34 LCO 3.7.7, Action B, Startup Feedwater and Control Valves
35 B 3.7.7, Startup Feedwater Isolation and Control Valves
36 B 3.7.7, Actions B.1 and B.2
37 B 3.7.7, References
48 Main steam line PORV block valves
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Westinghouse is writing responses (o the other comments provided in Reference 1 ,/An support of an
upcoming comment resolution telecon with the Plant Systems Branch (see Referenfe 4), responses to
all comments related to the agenda for that telecon have been provided.

-

/’ These remaining résponses (7, 12, 23, 38, 42-44, 46, 47, and 51), will be provi;ied by March 27,

s o T

Please review the attached responses. Please contact Robin K. Nydes (412)374-4125 with any
additional comments related to the AP600 Technical Specifications.

Brian A. Mcintyre, Manager
Advanced Plant Safety and Licensing

jml
Attachment
ce: Bill Huffman, NRC (IL, 1A)

Angela Chu, NRC (5L, 5A)
N. J. Liparulo, Westinghouse (w/o Attachment)
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9) LCO 3.4.3, RCS Pressure and Temperature (P/T) Limits

Action B.2 requires the plant to be placed in MODE 4 within 24 hours for
Condition B, i.e. the Required Action and Completion Time for Condition A (LCO
not met in MODES 1, 2, 3, or 4) are not met. Therefore, if the plant is operating
in MODE 4 when the LCO is not met, there would be no required action. This is
inconsistent with STS, where B.2 requires the plant to be in MODE 5 with RCS

pressure less than 500 psig within 36 hou's. Westinghouse should provide bases
or justification for this deviation.

Bgs ponse

MODE 4 has been established as the AP600 safe shutdown end state (SECY-96-
128, June 12, 1396). The AP600 passive, safety-related plant cool down systems
are capable of shutting the plant down frem MODE 1 to MODE 4 (420°F). The
AP600 Technical Specification shutdown requirements have been specified so as to
permit shutdown compliance using only the passive, safety-related systems. This
is accomplished by specifying MODE 4 as the shutdown end state, even when the
LCO Applicability includes MODE 4. This deviation from Standard Technical
Specifications (NUREG-1431) practice is based on the passive cooldown capability
of the AP600 plant design.

11) LCO 3.4.6, Pressurizer

a. The operability requirement for the pressurizer heaters to provide a minimum
required available capacity is deleted form the AP600 TS. The BASES states
that the safety analyses do not take credit for pressurizer heater operation.
The October 11, 1996, letter states that for AP600, pressurizer heaters are not
needed to maintain subcooling in the long term during a loss of offsite power.
Therefore, the deletion of the pressurizer heater operability requirement is
acceptable. However, the analysis of a steam generator tube rupture event
takes credit for the trip of the pressurizer heaters. There should be a
requirement on the ability to trip the pressurizer heaters in accordance with
Criterion 3 of the Policy Statement.

b. There is a typo in Required Action A.1 where the word "restore" is mistyped as
"reactor." Also, the Completion Times for placing the plant in MODES 3 and 4
are drastically increased from 6 and 12 hours, respectively, to 80 and 96 hours.
Acceptability of these Completion Times should be further evaluated.




AP600 TECHNICAL SPECIFICATIONS
WESTINGHOUSE RESPONSES TO NRC QUESTIONS AND COMMENTS

11) LCO 3.4.8, Pressurizer (continued)

Response

a. SSAR Section 15.6.3.1.2, Sequence of Events for a Steam Generator Tube

Rupture, states that power to the pressurizer heaters is shutoff during the
course of the accident. Although not specifically stated in the accident analysis
discussion, automatic trip of the pressurizer heaters is available.

The SSAR Functional Diagram (sheet 12) shows that the same logic that
actuates the Core Makeup Tanks also trips the pressurizer heaters. In order to
ensure the availability of the pressurizer heater trip as assumed in the safety

analysis, the pressurizer heater trip will be added to AP600 LCO 3.3.2, ESFAS
Instrumentation.

Since there are no applicable heater performance requirements, there is no
basis for change to LCO 3.4.6, Pressurizer.

. The editorial correction to Required Action A.1 will be included in the next

revision to the AP600 Technical Specifications.

Completion Time

The Required Action A.1, 72-hour Completion Time has been selected based on
the expectation that Pressurizer level deviations will be minor and that the
capability remains to mitigate al uming a single failure. Control
Room pressurizer level instrumentation is available to the operators providing
assurance that pressurizer level deviations will be minor. Further, since there
is a Reactor Trip on Pressurizer Water Level - High 3 (LCO 3.3.1, Table 3.3.1-1,
Function 9) also specified at 92% (same as LCO 3.4.6 limit), it may not be
possible to exceed the LCO 3.4.6 limit without automatically tripping the

reactor. The automatic Reactor Trip ensures that LCO 3.4.6 deviations will be
minor.

Required Actions A.2.1 and A 2.2 specify shutdown to MODE 3 and 4 within an
additional 8 and 24 hours, respectively. These times are standard times
applied throughout the AP600 Technical Specifications.
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13)

LCO 3.4.12, Automatic Depressurization System - Operating

When the LCO and other required actions are not met during MODES 1, 2, 3, and
4 operation, Action C.2 requires the plant to be placed in MODE 4 in 24 hours.
The BASES indicates the reason for the end state of MODE 4 is that the
probability and consequences of a design basis event are minimized. This is
inconsistent with the LCO applicability MODES which include MODE 4. If the
LCO is not required to be complied with in MODE 4, then MODE 4 should be
removed from the applicability MODES, and another LCO with specific
configurations and supporting analysis shall be developed for MODE 4. Otherwise
failure to meet this LCO and corrective actions should enter into LCO 3.0.3

immediately.

Response

MODE 4 has been established as the AP600 safe shutdown end state (SECY-96-
128, June 12, 1996). The AP600 passive, safety-related plant cool down systems
are capable of shutting the plant down from MODE 1 to MODE 4 (420°F). The
AP600 Technical Specification shutdown requirements have been specified so as to
permit shutdown compliance using only the passive, safety-related systems. This
is accomplished by specifying MODE 4 as the shutdown end state, even when the
LCO Applicability includes MODE 4. This deviation from Standard Technical
Specifications (NUREG-1431) practice is based on the passive cooldown capability
of the AP600 plant design.

LCO 3.4.12 specifies OPERABILITY requirements for the Automatic
Depressurization System in MODES 1 through 4. LCOs 3.4.13 and 3.4.14 specify
Automatic Depressurization System requirements applicable in MODES 5 and 6.
Considering all three LCOs, there are ADS Technical Specification requirements in
all MODES except the part of MODE 6 with the upper internals removed and the
refueling cavity full.

MODE 4 is specified as the LCO 3.4.12, Required Action C.2 end state. Since the
ADS LCO Applicabilities cover all MODES except the part of MODE 6 with the
upper internals removed and the refueling cavity full, there are no practical end
states available outside the collective Applicability. (In the event of an ADS
inoperability, it is not considered practical to send the plant to refueling from
MODE 1 through 4.)

Considering that for AP600, MODE 4 is the preferred end state and that for ADS
there are no special circumstances which indicate that further cooldown to MODE
5 is necessary, the optimum end state for LCO 3.4.12, Required Action C.2, is
MODE 4, as currently specified.
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14)

15)

LCO 3.4.13, Automatic Depressurization System - Shutdown, RCS Intact
LCO 3.4.14, Automatic Depressurization System - Shutdown, RCS Open

L.CO 3.4.13 and 3.4.14 specify the configurations and operability of various ADS
stages for shutdown operation. Westinghouse should ensure the configurations
and operability are consistent with the shutdown PRA assumptions.

Response

The Technical Specifications specify the following requirements during MODE 5
and 6 shutdown operation:

LCO 3.413 9 Flow paths OPERABLE

Applicability MODE 5 with the RCS pressure boundary intact

LCO 3414 Stage 1, 2, 3 open,
Two stage 4 flow paths OPERABLE

Applicability MODE 5 with the RCS pressure boundary open
MODE 6 with the upper internals in place and the
refueling cavity less than full

In MODE 6, with the upper internals removed and the cavity full, ADS is not
needed to depressurize the RCS.

While it is not the purpose of Technical Specifications to ensure that PRA
assumptions are met during plant operations, the ADS LCOs 3.4.13 and 3.4.14 are
consistent with the shutdown PRA.

LCO 3.5.1, Accumulators

LCO 3.5.1 requires both accumulators to be operable while in MODES 1, 2, 3, and
4 with pressurizer pressure greater than 1000 psig.

a. In Condition A when cne accumulator is inoperable due to boron concentration,
nitrogen pressure, or volume outside limits, Action A.1 requires restoration
within 7 days BASES A.1 indicates that this completion time is considered
acceptable because deviations in these parameters are expected to be slight
considering the pressure and volume are verified once per 24 hours. However,
the boron concentration is verified once per 31 days per SR 3.5.1.4. Also, there
is no DBA analysis with the assumption of an accumulator inoperable to
demonstrate that the AP600 design can sustain an additional single failure and
remain able to mitigate all DBA. Therefore, it does not meet "Single Failure"
criteria of Westinghouse's proposed Completion Time Logic. Therefore the
completion time should be changed to 72 hours, consistent with STS.
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15) LCO 3.5.1, Accumulators (continued)

a. Bg.apgnse

The Surveillance Frequency of 31 days and after volume changes of 3% for
boron concentration was selected based on the STS precedent (31 days and | |%
level increase) and on the operator’s ability to monitor parameters such as level
and pressure which provide a continuous reliable indication of conditions
associated with boron concentration changes. Therefore, only minor deviations

in boron concentration are expected even though the official surveillance is only
performed each 31 days.

The STS LCO 3.5.1 Action A.1 Bases state that one accumulator below the
minimum boron concentration will have an insignificant effect on core
suberiticality during reflood. This statement is also valid for AP600.

Further, the AP600 Action A.1 section of the LCO 3.5.1 Bases state that:

"Deviations in these parameters are expected to be slight, considering that
the pressure and volume are verified once per 24 hours. For one
accumulator, one of these parameters not within limits will have an
insignificant effect on the ability of the accumulators to perform their safety
function. Therefore, a Completion Time of 7 days is considered to be
acceptable.”

With only minor deviations in boron concentration, nitrogen pressure or volume
the accumulator can perform as assumed in the safety analyses. While in
Condition A, since all DBAs can be mitigated, assumir.~ 1 conservative analysis
and a single failure, a Completion Time of 7 days is justified.

15)  b. In Condition B when one accumulator is inoperable for reasons other than
Condition A, the TS allows 24 hours (completion time) for accumulator
restoration. The BASES considers this to be acceptable, because, with one
accumulator inoperable, the remaining accumulator is capable of providing the
required safety function, based on PRA success criteria thermal/hydraulic
analyses. However, the design basis analyses for small break LOCA a.sume
both accumulators to be operable. If one accumulator is inoperable, a direct
vessel injection line break would render the operable accumulator useless as its
contents are discharged through the break. No DBA analysis was performed
for this scenario. Therefore, the 24 hour completion time is unacceptable. The
completion should be changed to one hour, consistent with the STS.
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15) LCO 3.5.1, Accumulators (continued)

b. Response

The direct vessel injection (DVI) line break has been evaluated and it was
found that, with the very small break size, no accumulator (one spills and one
inoperable) injection is needed when nominal (realistic) conditions are applied.
The DVI line break is a very small break of 13 square inches (versus 144
square inches for the largest small break LOCA).

The LCO 3.5.1 Bases Background supports this conclusion:

“The accumulator size, water volume, and nitrogen cover pressure are
selected so that both of the accumulators are sufficient to recover the core
cooling before significant clad melting or zirconium water reaction can occur
following a large break LOCA. One accumulator is adequate during a small
break LOCA where the entire contents of one accumulator can possibly be
lost via the pipe break. This accumulator performance is based on design
basis accident (DBA) assumptions and models (Ref. 3). The Probabilistic
Risk Assessment (PRA) (Ref. 4) shows that one of the two accumulators is
sufficient for a large break LOCA «.nd that none of the accumulators are

required for small break LOCAs, assuming that at least one core makeup
tank (CMT) is available.”

With one accumulator inoperable (Condition B), all DBAs can be mitigated
based on a realistic analysis with a single failure, theretore a 24-hour
Completion Time is justified.

15)  ¢. LCO 3.5.1 requires operability of both accumulators during operation in
MODES 1 and 2, and MODES 3 and 4 with pressurizer pressure greater than
1000 psig. Action D.1 requires the plant to be in MODE 3 with pressurizer
pressure less than 1000 psig in 36 hours. If the plant was in MODE 4
operation, would it need to increase the RCS temperature to above 420°F when
the LCO and other corrective actions are not met? Why?

c¢. Response
The Required Action D.1 end state will be revised to include MODE 4.
15) d. The Required Actions ai.d Completion Times for Conditions C and D are not
acceptable. When both accumulators are inoperable, due tc Yoron concentration

outside limits or other reasons, the plant should enter into LCO 3.0.3
immediately, consistent with STS.
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15) LCO 3.5.1, Accumulators (continued)

d. Response

* Condition C Both accumulators inoperable due to boron, pressure or
volume

The NRC comment 15.d recommends that Conditicn C be revised to specify
entry into LCO 3.0.3 immediately. This approach assumes that both
accumulators have no capability to mitigate accidents.

However, with minor deviations in the boron concentration, nitrogen pressure
or volume, the accumulators (although not fully operable) are capable of
mitigating all DBAs, based on a conservative analysis but without a single
failure. The reduction in effectiveness of the accumulators, due to slight

deviations in the specified parameters, is more than offset by the less severe
conditions assumed without a single failure.

The Condition C, 72-hour restoration time is consistent with STS precedent
such as LCO 3.5.2, Condition A in which all DBAs can be mitigated without a
single failure.

¢ Condition D Actions not met, or both accumulators inoperable

The NRC comment 15.d recommends that Condition D be revised to specify
entry into LCO 3.0.3 immediately. This recommendation implies that the
Condition D end state is actually different from LCO 3.0.3.

With the correction discussed in the Response to Comment 15.¢, above, there is
no difference in the end state required by Required Action D.1 and LCO 3.0.3.
Both D.1 and LCO 3.0.3 require that the plant be put in a MODE outside the
Applicability:

MODE 3 or 4 with pressurizer pressure < 1000 psig
The Condition D sperified Completion Time takes into account that after

reaching the MODE 3 temperature, additional time is required to reduce the
pressure to less than 1000 psig.

LCO 3.0.3 does not address Completion Time requirements to reduce pressure
to less than 1000 psig and is, therefore, an inappropriate action for this case.
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16)

LCO 3.5 4, Passive Residual Heat Removal Heat Exchanger - Operating

LCO 3.5.4 specifies operability of the PRHR heat exchanger during MODEs 1, 2, 3,
and 4. When the LCO is not met for reasons other than conditions listed in the
specification, the required end state is MODE 4. This end state and LCO MODES
of applicability are not consistent. Failure to meet this LCO should result in
immediate entry into LCO 3.0.3 immediately.

Response

" MODE 4 has been established as the AP600 safe shutdown end state (SECY-96-

128, June 12, 1996). The AP600 passive, safety-related plant cool down systems
are capable of shutting the plant down from MODE 1 to MODE 4 (420°F). The
AP600 Technical Specification shutdown requirements have been specified so as to
permit shutdown compliance using only the passive, safety-related systems. This
is accomplished by specifying MODE 4 as the shutdown end state, even when the
LCO Applicability includes MODE 4. This deviation from Standard Technical
Specifications (NUREG-1431) practice is based on the passive cooldown capability
of the AP600 plant design.

L.CO 3.5.4 specifies PERABILITY requirements for the PRHR HX in MODES 1
through 4, with the RCS not cooled by RNS. LCO 3.5.5 specify PRHR HX
requirements applicable in MODES 4 with RNS cooling and in MODF 5 with the
RCS intact. Considering these LCOs, there are PRHR HX Technical Specification
requirements in all MODES except the part of MODE 5 with the RCS pressure
boundary open and MODE 6.

MODE 4 is specified as the LCO 3.5 4, Required Action F .2 end state. Since the
PRHR HX LCO Applicabilities cover all MODES except the part of MODE 5 with
the RCS pressure boundary open and MODE 6, there are no practical end states
available outside the collective Applicability. (In the event of a PRHR HX
inoperability, it is not considered practical to send the plant to MODE 5 with the
RCS pressure boundary open from MODE 1 through 4.)

Considering that for AP600, MODE 4 is the preferred end state and that for PRHR
HX there are no special circumstances which indicate that further cooldown to
MODE 5 is necessary, the optimum end state for LCO 3.5.4, Required Action F 2,
is MODE 4, as currently specified.
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17)

LCO 3.5.6, In-Containment Refueling Water Storage Tank - Operating

LCO 3.5.6 specifies operability of the IRWST during MODEs 1, 2, 3, and 4. When
the LCO is not met for reasons other than conditions listed in the specification, the
required end state is MODE 4. This is not acer 'table. Failure to meet this LCO
should result in immediate entry into LCO 3.0

Response

MODE 4 has been established as the AP600 safe shutdown end state (SECY-96-
128, June 12, 1996). The AP600 passive, safety-related plant cool down systems
are capable of shutting the plant down from MODE 1 to MODE 4 (420°F). The
AP600 Technical Specification shutdown requirements have been specified so as to
permit shutdown compliance using only the passive, safety-related systems. This
is accomplished by specifying MODE 4 as the shutdown end state, even when the
LCO Apphcability includes MODE 4. This deviation from Standard Technical

Specifications (NUREG-1431) practice is based on the passive cooldown capability
of the AP600 plant design.

LCO 3.5.6 specifies OPERABILITY requirements for the IRWST in MODES 1
through 4. LCOs 3.5.7 and 3.5.8 specify IRWST requirements applicable in MODE
5 and in MODE 6 with the internals removed or the cavity full. Considering these
LCOs, there are IRWST Technical Specification requirements in all MODES except
the part of MODE 6 with the RCS pressure boundary open and MODE 6.

MODE 4 is specified as the LCO 3.5.4, Required Action E.2 end state. Since the
IRWST LCO Applicabilities cover all MODES except the part of MODE 6 with the
internals removed or the cavity full, there are no practical end states available
outside the collective Applicability. (In the event of a IRWST inoperability, it is
not considered practical to send the plant to MODE 6 with the internals removed
or the cavity full from MODE 1 through 4.)

Considering that for AP600, MODE 4 is the preferred end state and that for

IRWST there are no special circumstances which indicate that further cooldown to
MODE 5 is necessary, the optimum end state for LCO 3.5.6, Required Action E.2,
is MODE 4, as currently specified.
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18)

LCO 3.5.7, IRWST - Shutdown, RCS Inventory High
L.CO 3.5.8, IRWST - Shutdown, RCS Inventory Low

LCO 3.5.7 and 3.5.8 specify that the IRWST, with one injection flow path and one
containment recirculation flow path, shall be operable during MODE 5 and 6
operation. Since Westinghouse has not submitted the Shutdown Evaluation
Report, the staff has not made a determination as to whether this configuration
(compared to operability f both injection flow paths and both recirculation paths)
is sufficient. Westinghouse should ensure this configuration is consistent with that
assumed in the shutdown PRA.

The bases for LCO 3.5.8 states that two injection and recirculation flow paths must
be operable. The is inconsistent with the actual LCO and presumably in error.

&GEOBQC

The Technical Specifications specify the following IRWST requirements during
MODE 5 and 6 shutdown operation:

LCO 357  One injection flow path and one containment recirculation flow
path shal!l be OPERABLE |

Applicability MODE 5 with the RCS pressure boundary intact;
MODE 5 with the RCS pressure boundary open and a visible
level in the pressurizer

LCO 3568  One injection flow path and one containment recirculation flow
path shall be OPERABLE

Applicability MODE 5 with the RCS pressure boundary open and level not
visible in the pressurizer;
MODL § with the upper internals in place and the refueling
crvity less than full

In MODE £, with vhe upper internals removed and the cavity full, IRWST injection
is not needed t« bora‘e the RCS or to provide heat removal for the RCS.

While it is not the purpose of Technical Specifications to ensure that PRA
assumptions are met during plant operations, the IRWST LCOs 3.5.7 and 3.5 8 are
consistent with the shutdown PRA.

The editorial correction to the LCO 3.5.8 Bases will be included in the next
revision to the AP600 Technical Specifications.
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20)

21)

5.6.5, Core Operating Limits Report (COLR)

Item b. lists the approved analytical methods used to determine the core operating
limits. The small break LOCA analysis code, NOTRUMP, is not listed. Both large
and small break LOCA should be listed because the small break LOCA analysis
must be performed to confirm that large break LOCAs is limiting.

The approved methodology for LCO 3.2.5 OPDMS-monitored power distribution
parameters is not listed in this section. Is the methodology the same as WCAP-
12473, BEACON? If so, WCAP-12473 should be listed.

Response

The following approved methodology references will be added to the next revision
of the AP600 Technical Specifications, Section 5.6.5:

5. WTAP-14807, "NOTRUMP Final Validation for AP600", R. L. Fittante et.
al., January, 1997 (Westinghouse Proprietary).

(Methodology for Specification: 3.2.1, Heat Flux Hot Channel Factor)

6. WCAP-12472-P-A, "BEACON Core Monitoring and Operations Support

System", August 1994 and Addendum 1, May 1996 (Westinghouse
Proprietary).

(Methodology for Specification: 3.2.5, OPDMS - Monitored Power
Distribution Parameters)

LCO 3.4.12, Automatic Depressurization System
LCO 3.5.6, In-containment Refueling Water Storage Tank

The squib valves are important components of these systems, however, no
operability determination criteria or surveillance requirements are stated for these
valves. These valves should be specifically addressed in the AP600 TS.

Response

The requirements specified in the Inservice Testing Program (Section 5.5.4) provide
control for inservice testing of ASME Code Class 1, 2, and 3 components including
applicable supports. The subject squib valves will be tested in accordance with
ASME Section XI which specifies valve testing in accordance with the ASME OM
Code. The applicable ASME OM Code squib valve requirements are specified in
paragraph 4.6, Inservice Tests for Category D Explosively Actuated Valves. The
requirements include actuation of a sample of the installed valves each 2 years and
periodic replacement of charges.
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21)

22)

26)

LCO 3.4.12, Automatic Depressurization System
LCO 3.5.6, In-containment Refueling Water Storage Tank

Response (continued)

The Inservice Testing Program requirements applicable to squib valves are
comprehensive and verify the operability of the squib valves. Sp cification of any
additional Technical Specification requirements would be redundant to the existing
Inservice Testing Program requirements.

LCO 3.4.12, Automatic Depressurization System

It is the staff's understanding that ADS 1, 2, and 3, discharge piping have vacuum
breakers to reduce possible hydrodynamic loads from water slugs which may form
in the sparger piping. The function of these vacuum breakers is similar to those
found on the safety relief valves in BWRs. The BWR vacuum breakers are subject
to technical specification operability requirements. Westinghouse should
determine if the ADS line vacuum breakers should be subject to similar TS
requirements.

Response

This question was resolved in a phone conversation (Friday, 2/21/97) between the
NRC (W. Huffman) and Westinghouse (M. Corletti). It was agreed that the ADS
discharge piping vacuum breakers do not meet the 10CFR50.36 criteria and,
therefore, do not need to be added to the AP600 Technical Specifications.

This determination is based on the ability of the ADS to perform its safety related
function independent of the vacuum breakers. The vacuum breakers are subject to
testing and inspection in accordance with the ASME XI Inservice Test Program.

Section 5.5.6, Secondary Water Chemistry Program

Revise the first sentence to read: "This program provides controls for monitoring
secondary water chemistry to inhibit SG tube degradation, low pressure turbine
disc stress corrosion cracking, and flow accelerated corrosion of all carbon steel

components.”
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26)

27)

Section 5.5.6, Secondary Water Chemist~y Program (continued)

Response

The AP600 Technical Specification sentence currently reads exactly as stated in
NUREG-1431, Rev. 1:

"This program provides controls for monitoring secondary water chemistry to
inhibit SG tube degradation and low pressure turbine disc stress corrosion
cracking."

The proposed sentence adds:
"and flow accelerated corrosion of all carbon steel components”

The NRC requested change will be included in the next revision to the AP600
Technical Specifications.

B 3.7.1, Main Steam Safety Valves

TS bases B 3.7.1, Main Steam Safety Valve, states that in MODES 4 (with normal
residual heat removal system in service) and 5, there are "no credible transients
requiring the MSSVs." Therefore, the applicability modes for LCO 3.7.1, Main
Steam Safety Valve, do not include Mode 4 with RCS cooled by RNS.

Justify the statement that "no credible transients requiring the MSSVs."
Assuming that RNS fails during Mode 4 (with RCS cooled by RNS) and that
MSSVs are not operable, explain how the secondary system o.erpressure can be
protected.

S$pons

If RNS becomes unavailable in MODE 4 with the RCS cooled by RNS, the
following Technical Specification and defense in depth systems are available to

provide decay heat removal, thus preventing overpressurization of the Main Steam
System:

Core Makeup Tank (LCO 3.5.2)

Passive Residual Heat Removal (LCO 3.5.4)

Automatic Depressurization System (LCO 3.4.12) and Incontainment Refueling
Water Storage Tank (LCO 3.5.6)

Feedwater System and Power Operated Relief Valves
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27

28)

B 3.7.1, Main Steam Safety Valves

Response (continued)

With these heat removal systems available, in MODE 4 with RNS cooling, there
are no credible transients which would heat the main steam system enough to
produce pressure at or above the lowest MSSV setpoint (1085 psig).

Therefore, the Applicability specified for LCO 3.7.1 is correct as is.

LCO 3.7.1, Main Steam Safety Valves - MODE 4

In LCO 3.7.1 Action B.2, Westinghouse uses Mode 4 as the safe end state. This is
not consistent with the specified applicability modes. It should be "Mode 4 with
RCS cooled by RNS" even if the justification provided in the above question
concerning B 3.7.1 is found acceptable. ;

Response

MODE 4 has been established as the AP600 safe shutduwn end state (SECY-96-
128, June 12, 1996). The AP600 passive, safety-related plant cool down systems
are capable of shutting the plant down from MODE 1 to MODE 4 (420°F). The
AP600 Technical Specification shutdown requirements have been specified so as to
permit shutdown compliance usirg only the passive, safety-related systems. This
is accomplished by specifying MODE 4 as the shutdown end state, even when the
LCO Applicability includes MODE 4. This deviation from Standard Technical
Specifications (NUREG-1431) practice is based on the passive cooldown capability
of the AP600 plant design.

The MSSV LCO, Table 3.7-1, specifies the number of operable valves per steam
generator:

100% RTP 3 valves
67% RTP 2 valves

With the plant in MODE 4 at 0.0% RTP and cooled to less than 420°F, the need for
secondary system overpressure protection (>1085 psig) is greatly diminished.
Considering that for AP600, MODE 4 is the preferred end state and that for the
MSSVs there are no special circumstances which indicate that further cooldown to
MODE 5 is necessary, the optimum end state for LCO 3.7.1, Required Action B.2,
is MODE 4, as currently specified.
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29) Draft TS 3.7, Secondary Coolant Leakage

The Plant Systems Branch has reviewed Westinghouse's letter, dated J uly 26,
1996, regarding "AP600 LBB QUESTIONS" and found the position described in the
letter regarding steamline leakage control unacceptable. In the letter,
Westinghouse revised its p-#vious response to Q410.145 withdrawing its TS
commitment for steamline leakage detection without withdrawing LBB for the
steamline application. The staff found that the alternative method proposed by
Westinghouse, using administrative procedures, did not provide sufficient
measures to justify LBB application for steamlines. By letter dated September 5,
1996, the staff indicated to Westinghouse that application of LBB to the steamlines
is not acceptable without a TS for mainsteam leakage detection because the
technology of LBB relies on the detection of leaks prior to pipe breaks.
Westinghouse was requested to provide a proper TS for steamline leakage
detection.

In response, Westinghouse provided informal draft TS 3.7.8, Secondary Coolant
Leakage on October 24, 1996. The NRC staff (SPLB, TSB, and ECGB) are
reviewing it. A telecon between Westinghouse and the staff was held on November
5, 1996. The staff asked justification from Westinghouse as related to (1) the

adequacy and margin of 5.0 gpm as the leakage limit and (2) the leakage reducing
time of 8 hours before entering into Action B.1. '

Response

(1) The leakage limit has been conservatively selec.c. to correspond to a leakage
crack size that is detectable, structurally stable even under seismic loads, and
permits sufficient time for operator corrective action to preclude pipe rupture.

The leakage limit (5.0 gpm) is 10 times the minimum leak detection capability
of the instrumentation. This large detection capability margin ensures that the
leaks can be detected as assumed in the LBB analysis.

The acceptability of the 5.0 gpm leakage limit is established by doubling the
size of a 5.0 gpm leakage crack and ve:ifying that the 2X crack is structurally
stable and thus not liable to increase in size. Therefore, cracks twice as big as
those allowed by the 5.0 gpm limit are stable and will not increase in size.

(2) The Required Action A.1 8 hour Completion Time was selected based on the
stability of leakage cracks twice as long as those corresponding to the 5.0 gpm
limit. If the leakage can be restored to within the 5.0 gpm limit within 8 hours,
there is no technical basis for shutting the plant down to MODE 4 with RNS
cooling, since the crack will not increase in size in any amount of time. If the

leakage can not be restored to within the limit within 8 hours, it is considered

that some difficulty has been encountered in attempting to control the leak and
that shutdown should be initiated so that repairs may be pursued.
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31)  LCO 3.7.6, Main Control Room Habitability System (VES)
a. APPLICABILITY

It is stated that "APPLICABILITY" applies for MODES 1, 2, 3 and 4 and
during movement of irradiated fuel assemblies. The bases states that VES is
not required for Modes 5 or 6 (when irradiated fuel is not being moved) because
accidents involving fission product release are not postulated. Where have
Mode 5 and 6 events been evaluated to justify this conclusicn.

. Response

The requested reference to justify the VES Applicability in MODE 5 and 6 is
not available. The VES LCO Applicability was established to be consistent with
the mitigation function assumed in accident analyses. None of the accidents
discussed in SSAR Chapter 15 which are postulated for MODES 5 or 6, except
a fuel handling accident, assume credit for operation of the VES.

The basis for the LCO Applicability is documented in the LCO 3.7.6 Bases with
the same level of detail as the STS Bases.

. SURVEILLANCE FREQUENCY

The staff believes that the surveillance requirements for SR 3.7.6.3, SR 3.7.6.4,
SR 3.7.6.5, SR 3.7.6.6, SR 3.7.6.7, and SR 3.7.6.8 should all be "7 Days" instead
of the frequencie: specified unless specific justification can be provided.

The surveillance frequency for SR 3.7.6.9 should be every refueling outage in
accordance with SECY-95-132.

sponse

Valve and Damper Surveillances

The NRC comment states that each of the following Surveillance Frequencies
should be 7 days. No reasons have been provided for this recommendation.
Since there is no STS LCO corresponding to a bottled air control room
habitability system, STS precedents from similar Surveillances were used to
establish the Frequency for these AP600 Surveillances.

VES Surveillances Freq.  STS Precedent
SR 3.76.3 Isolation valve operability IST SR3638- (18 m|

SR 3764 Manual valve position 31d SR3633-31d
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31) LCO 3.7.6, Main Control Room Habitability System (VES)

b. Response (continued)

SR 3765 Isolation damper actuation 24 m SR 3.7.10.3 - [18 m)
SR36.114-[18 m)

SR 3.76.6  Relief valve operability IST SR 36.12.1 - IST
SR 3.7.6.7 Relief damper operability 24 m SR 36.11.4-[18 m)
SR 3.76.8 Regulating valve operability IST SR 36.12.1 - IST

No changes to the specified Surveillance Frequencies are needed.

System Pressurization Test Frequency

SR 3.7.6.9 (control room pressurization test) specifies a Surveillance Frequency
in accordance with the Inservice Testing Program. AP600 Technical
Specification section 5.5.4, Inservice Testing Program, when revised per
“esolution of comment number 25, will reference SSAR Table 3.9-7, System
Level Inservice Testing Requirements, which specifies the required test at a
Frequency of 24 months, consistent with SECY-95-132. No additional changes
are necessary.

¢. SURVEILLANCE DESCRIPTION

SR 3.7.6.1 Verification of air temperature of main control room should be “78°
F" and not "80° F."

SR 3.7.6.2 should state that "Verify that the compressed air storage tanks are
pressurized with no storage tanks isolated from the system to [> 3400 psig but
< 3600 psigl."

SR 3.7.6.6 should state that "Verify that each VES pressure relief isolation
valve within the MCR pressure boundary is OPERABLE upon receipt of an
actual or simulated actuation signal."

The surveillence description in SR 3.7.6.9 should be consistent with SECY-95-
132. Both a minimum and maximum flow addition rate should be included in
the surveillance description.
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LCO 3.7.6, Main Control Room Habitability System (VES) (continued)

Agree, the control room surveillance temperature will be changed from 80°F to
78° F. The corresponding Bases section will be revised to note that 7&°F is the
nominal temperature and that 80°F was used in the safety analysis and
includes a 2°F measurement uncertainty.

SR 3.76.2

The suggested addition, of "with no storage tanks isolated from the system"
would require that the tank pressure be verified while the isolation valves are
open and air is discharging. There is no need to measure the air storage tank
pressure during discharge. The proposed test could deplete the pressure such
that the lower limit might not be met at the end of the test, thus requiring
tank restoration and retest. Verification of static tank pressure along with

valve and damper position and operability requirements are adequate to ensure
the system’s capability to perform its safety function.

No changes to SR 3.7.6.2 are needed.

SR3.766

The suggested addition to the surveillance would restrict the relief valve
operability requirement to only "upon receipt of an actual or simulated
actuation signal." The verification currently specified requires the relief valve
to be OPERABLE at all times covered by the Applicability (MODES 1-4 and
during fuel movement), not just upon receipt of an actuation signal.

The currently specified surveillance is correct as is. No changes to SR 3.7.6.6
are needed.

SR3.769

Since the AP600 Technical Specification Inservice Test Program (Section 5.5.4)
refers to the SSAR requirements, SSAR Table 3.9-17, Note 8, will be revised to
specify the VES pressure and flow rate in accordance with SECY-95-132.

No changes to SR 3.7.6.9 are needed.
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31)

31)

32)

LCO 3.7.6, Main Control Room Habitability System (VES)

d. BASES

The "BACKGROUND" aescription (Page B 3.7-24, Third Paragraph, Fourth
line) should state MCR initial temperature as "78° F" and not "80° F."

APPLICABLE SAFETY ANALYSES (Pages B 3.7-25) Explain why VBS does
not isolate and initiate the VES on containment isolation and include the
rationale in Third Paragraph.

The Third Paragraph, First Sentence should state that "In the event of high
level of gaseous radioactivity outside of the MCR, the VBS.. filtration

functions.” The Third and Fourth Sentences should state that "Upon exceeding
predetermined setpoint for high particulate or iodine radioactivity or all ac
power loss, a safety related signal......VES storage tanks. Isolation of the VBS
consists of closing safety related VBS isolation dampers in the supply... MCR
pressure boundary." ;

. Response

BACKGROUND

Agree, the temperature will be changed to 78°F nominal temperature in the
next revision to the AP600 Technical Specifications.

APPLICABLE SAFETY ANALYSES

The existing information provided in the Applicable Safety Analyses section is
correct as is. The additional details requested are not needed to explain the
basis for the LCO. No changes are needed.

LCO 3.7.3, Main Feedwater Isolation and Control Valves

In LCO 3.7.3, Action C, Main Feedwater Isolation and Control Valves, the required
action is not possible for two flow paths with two valves in the same flow path
inoperable, in Modes 1 or 2, because the system will be not functional with both
flow paths isolated. The plant should be placed in Mode 3 and at least one flow
path should be restored to operable status.
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32)

33)

LCO 3.7.3, Main Feedwater Isolation and Control Valves (continued)

Response

The specified actions are based on STS requirements specified in LCO 3.7.3, which
for each case of inoperable valves, specifies isolation of the flow path. While it is
unlikely that the plant could be operated in MODE 1 or 2 with all main feedwater
isolated, the specified action places the main feedwater flow paths in the condition
required to perform the safety function. This approach allows the greatest
operational flexibility while ensuring the safety function is accomplished. With the
flow path isolated, the required safety function is met, Mode change and valve
restoration are not required.

No changes to Action C are needed.

B 3.7.3, Main Feedwater Isolation and Control Valves

In Bases C.1 of TS 3.7.3, with two inoperable valves in the same flow path, there
will be no redundant system to operate automatically and perform the required .
safety function. Under these conditions, at least one valve in each affected flow
path should be restored to operable status and the affected flow path should be
isolated within 8 hours.

$poOns
Required Action C.1 specifies isolation of the affected flow path.

As discussed in the Applicable Safety Analyses section of the LCO 3.7.3 Bases, the
safety function of the Main Feedwater Isolation and Control Valves is to
automatically isolate the startup feedwater flow path to the steam generator in the
event of a steam line break or feedwater line break. This isolation function limits
the mass and energy delivered to the steam generators, affecting cooldown and
mass and energy release to containment. When a main feedwater flow path is
isolated, the automatic isolation capability is no longer needed, since the safety
analysis isolation assumption is met.

Once Required Action C.1 is met and the flow paths with inoperable isolation
valves are isolated, no additional action is needed. With the flow path(s) isolated,
the required safety function is met, Mode change and valve restoration are not
required to satisfy the safety analysis assumptions.

Since valve restoration is permitted in accordance with LCO 3.0.2, a specific
Required Action to restore the inoperable valves is not needed.

No changes to Action C are needed.
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34)

35)

LCO 3.7.7, Startup Feedwater Isolation and Control Valves

In LCO 3.7.7, Action B, Startup Feedwater and Control Valves, the required action
is not acceptable for more than one flow paths with two inoperable valves.
Because the system become inoperable with two inoperable flow paths isolated.
The plant should be in Mode 3 and at least one flow path should be restored to
operable status.

Response

Required Action B.1 specifies isolation of the affected flow path(s).

As discussed in the Applicable Safety Analyse . = - ...7»n of the LCO 3.7.7 Bases, the
safety function of the Startup Feedwater Isc: ion ani Control Valves is to
automatically isolate the startup fee” ., ater low path to the steam generator in the
event of a steam line break or feedwater line break. This isolation function limits
the mass and energy delivered to the steam generators, affecting cooldown and
mass and energy release to containment. When the a startup feedwater flow path
is isolated, the automatic isolation capability is no longer needed, since the safety
analysis isolation assumption is met.

Once Required Action B.1 is met and the flow paths with inoperable isolation
valves are isolated, no additional action is needed. With the flow path(s) isolated,
the required safety function is met, Mode change and valve restoration are not
required to satisfy the safety analysis assumptions.

Periodic verification that the flow path remains isolated in accordance with
Required Action B.2, ensures that the safety function continues to be met.

No changes to Action B are needed.

B 3.7.7, Startup Feedwater Isolation and Contro! Valves

Third paragraph of the BACKGROUND in Bases B 3.7.7 (startup feedwater
isolation and control valves), the statements does not correctly describe the system
design and the paragraph should be revised to conform to the design changes.
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35)

36)

B 3.7.7, Startup Feedwater Isolation and Control Valves (continued)

Response

The third paragraph of the BACKGROUND in Bases B 3.7.7 will be revised as
shown below in the next revision of the AP600 Tecl.nical Specifications. The

changes shown underlined clarify the description to ensure the system design is
correctly understood.

The subsystem consists of two series startup feedwater valves within a startup
feedwater line which bypasses the main feedwater line and provides feedwater
control for low feedwater demand conditions. Feedwater can be supplied to the
startup feedwater line via either the main or startup feedwater pumps. The
feedwater is delivered directly to the SG independent of the main feedwater

line. Each startup feedwater line contains one control valve and one isolation
valve.

B 3.7.7, Startup Feedwater Isolation and Control Valves

In Bases B 3.7.7, Actions B.1 and B .2, for one or more flow paths with both the
isolation and control valves inoperable, isolation of the affected flow paths within 1

hour is acceptable. However, at least one flow path should be restored to operable
status within 8 hours.

Respoase
Required Action B.1 specifies isolation of the affected flow path(s).

As discussed in the Applicable Safety Analyses section of the LCO 3.7.7 Bases, the
safety function of the Startup Feedwater Isolation and Control Valves is to
autnmatically isolate the startup feedwater flow path to the steam generator in the
zvent of a steam line break or feedwater line break. This isolation function limits
the mass and energy delivered to the steam generators, affecting cooldown and
mass and energy release to containment. When the a startup feedwater flow path
is isolated, the automatic isolation capability is no longer needed, since the safety
analysis isolation assumption is met.

Once Required Action B.1 is met and the flow paths with inoperable isolation
valves are isolated, no additional action is needed. With the flow path(s) isolated,
the required safety function is met, flow path restoration is not required to satisfy
the safety analysis assumptions.

Periodic verification that the flow path remains isolated in accordance with
Required Action B.2, ensures that the safety function continues to be met.

No Bases changes are needed.
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37

48)

B 3.7.7, Startup Feedwater Isolation and Control Valves

TS 3.7.7 and its bases are written without references. The TS should refer to
AP600 SSAR Section 10.4.9 and should be conform with the system design and
functioning.

Response

A reference to SSAR Section 10.4.9 will be added to the Background section of the

Bases in the next revision of the AP600 Technical Specifications.

PORYV Block Valves

Westinghouse should determine if the main steam line PORV block valves should
be included in the AP600 TS since credit is taken for the closure of these valves in
SSAR Chapter 15 accident analyses.

Response

The accident analyses take credit for closure of the PORV block valves on a
containment isolation signal.

Operability of the PORV block valves is specified by existing requirements in LCO
3.6.3, Containment Isolation Valves. The LCO section of the Bases specifies that
the Containment Isolation Valves are listed in SSAR section 6.2. The Containment
Isolation Valves covered by this LCO are listed in SSAR Figure 6.2.3-1,
Containment Mechanical Penetrations and Isolation Valves. Figure 6.2.3-1, sheet
2 of 4, lists the subject PORV block valves as SGS-PL-V027A and B which (along
with several other valves) isolate the SGS mainsteam lines 01 and 02.

No AP600 Technical Specification change is needed, since the PORV block valves
are included in existing LCO 3.6.3 requirements.
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UNITED 6TATES
NUCLEAR R!GULATMMMISBION
Al

A?“ waABH|

APPLICANT: Westinghouse [lectric Corporation
FACILITY: APE0O

SUBJECT: SUMMARY OF MARCH 3, 1997, SENIOR MANAGEMENT MEETING

The subject .uttng was held at the Nuclear Regulatory Commtssion (NRC) office

in Rockville, Maryland, on March 3, 1957, between representatives of Westing-

house and 1ts consultints and the NRC staff. The main purpose of this net?ng

was to discuss the siung‘of the AP600 on shallow 5011 sites, and the thiek= Dav/en
#e6s of the basemat. Attichment 1 is a list or meeting participants,

Attachment 2 is the meeting agends and staff handouts. Attachment 3 s the
¥estinghouse handouts.

Nr. Tim Martin opened the netiug mun? the objectives and eémphasizing the
importance to the resolution of the key issues. Earlier Westinghouse had
questioned whether the staff had considered the Westinghouse January 28, 1997,
Tetter in 1ts January 31, 1997, letter. The staff informed Westi use that
the staff did review the letter and concluded it did not change &'Tu'ﬂ?\_ ya},a(
content. However, the staff wil) formally respond to the Janwary 28, and "
February 10, 1997, cc‘}}";&“"‘
Kr. Jerry Wilson of the staff opened the technical fssue discussion with a
gzountltlon on the regulatory definftions. Focus was placed on Westing-

use's use of the terms “site parameter® and *interface requirement® and the
regulatory differences between tha terms. The staff stated that Westinghouse
is not using these terms consistent with the regulatory definition, The staff
pointed out that 211 standard plants must meet the defined site parameters and
that interface requirements were for those portions of the plant outside the
scope of design certiffcatfon. It was also stated that the scope of dcsi'n
certification was for an essentially complete destgn . .cept for site-specific ‘ o
elements such as the ultimate heat sink. Westinghouse stated that T /
believe they have used a consistent Westinghouse definition ey are willing cowmplivs
to discuss the differences and proper usage of the terms with the staff. Wi Mo

Yalnerabilits of Muclear Island Foundation Basemat to Sof) Vartability e

Mr. Goutam Bagchi of the staff cresonted the technical and regulatory position
regarding the thickness of the basemat and its vulnerabiiity to variance in
5011 stiffness. In the presentation, it was stated that the AP600 basemat

s an irregular shape. Clarification of this statement was requested.

Mr. Bagchi explained the shape of the basemat 1s not the typical rectangular
shape ind therefore, the location of stresses may be different.

The staff stated that fts concern was that the six foot basemat would reguire
& more detailed geotechnical fnvestigation and & more specific construction
sequence than uted in any operating or advanced plant design. The basemat

PAGE ., 882
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“Rapy,

will not have the benefit of the added stiffness from the walls during

construction. Additionally, verification by Inspection, Tests, Analyses, and
Acceptance Criteria would necessary.

The staff has expressed ts position in letters and su gested two options to \\
\mtinghousc for the resolution of this key issue: (lg Westinghouse should Sfo
demonstrate that the basemit can accommodate the effects of soil variability corol >
without relfance on a detatled construction sequence, or (2) provide an Y ¥ .
dlternate design or subdesign with a different basemat thickness for non- N2 )
uniform sites. The staff also stated that this {ssue could be presented to M ¢ P

the Commission, at least for information, since it differs from past gncticu
and may not meet the Commission's intent for the design of advanced P lntl.z 75 .oy

§ YIRiccror gy i f”
Mr. Richard Orr presented thqrvestlnqhouu position. Westinghouse stated that

due to the “egg-crate® desigd of the basemat and lower elevation walls that
the "integrated® basemat was'equivalent to the thicker basemat of the sther
EV o T et Fatuensed designs,

Westinghouse believes the staff's confirmatory
analysis was useful 1in 1dontify1ng this {ssue, however, they do not agree with
) the results be-ause they believe the assumptions were unduly conservative.
Q Mr. Paul Rizzo, Westinghouse consultant, alse presented information on the OreTo Vima
9 basemat for Westinghouse. Me provided information on the construction e ’
&
N

sequence, including building height Vimitations mm during construction. ‘Not i rarioawr
all of the presentation materia) was discussed. Westinghouse stated that the
APE00 could be sited on 85 percent of all eastern US (east of the Rocky

Mountains) sofl sites and could tdlerate soil stiffness variations, within
Wbo construction sequence. Westinghouse provided the staff
0 a draft urkuJo he standard safety analysis report (SSAR) via facsimile on
2

Thursday, February 27, 1997, (Attachment ¢) that described its construction

. sequence. 0 Co 4." DL
S§ I‘fyvyaﬁnpb‘— Ucl‘hr‘q‘ -~
\“ For resolution of this fssue, Mr. Ed C&im of Westirghouse stated that R
3 Westinghouse 1s willing to define sitp-Parameters that would apply

to tha AP600 standard ahat. but change the basemat design,
Nr. Howard Bruschi of Westinghouse agreed with the staff’s statement that the
APGOO must be able to be sited at the majority of US sites. The staff agreed
that, given the two statements by Mr. Cummins and Mr. Bruschi, technical

review could continue. M PWa/ ong Fivan Yoy s

Actions for this issue: Westinghouse ﬂl\ review its draft SSAR markup sent

b{ facsimile for any necessary changes meeting and formally submit

the informatfon. The staff will begin 1ts review the draft SSAR markup. The Céc
bt ard Westinghouse will schedule & meeting to discuss the Aarmé .

site parameter and site interface. The staff snd Westinghouse will schedule a
meeting to resolve the structural fssues,

ase oV
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/p’/ Nr. Goutam Bagchi presented the sta/f’s position on
¥ shallow soil sites, The staff staced that 0.3 9 (wit § response spectrum)

Y 15 2 design parameter and must be met by all APE0O standard plants and that
& for the standardfzed plant, dcsign parameter analyses can not be delayed for
\‘R the COL/ MWr. Cummins stated tha Westinghouse did not design the APEDO for
ow soil sites, howsver, they are confident 1t has the capacity to handle

soow shallow sofl sites. Westinghouse stated that they wanted to establish a
means for the COL\to demonstrate that a shallow soi) site was acceptable, The

staff exploined thag the regulations already allow the COL.to apply for a
10 CFR Part 52 1icedge with an exemptfon o 4 mw. Westinghouse

believes that excludibg shallow so sites, the AP600 could be sited at
approximately 67 percen US sites. e
c A

Mr. Bob Vijuk reiterated the regolution options that the staff had put forth
in its leiters: Westinghouse cin either (1) exclude shallow soi) sites or

2) Include shallow soil sites hnd perform the analysis as part of the SSAR.
that these werk the two most viable and expedient options,
Option 1 still allowys the COL 'to apply for an exemption to a Part SZ license. et o

Buliopas BK &0 O IH& CASAR Avt ¢ FAMR (AR 0.0 THE CHirem Bon
Hutin?houu stited thatthey believed Combustion Engineering (CE) System 80+
was allowed to use site-specific analysis 1f the site was outside of the

deslgn envelope. The

staff clarified that CE, in 1ts design control document, used its design

parameters, not a site-specific selsmic hazard for COL site~specific analysis.

Actions: Westinghouse will review the CE design certification document to
verify the above statement. Westinghouse will review its approach and decide
on a resolution path. Westinghouse will provide a response and draft SSAR
Barkups on the revised approach.

M‘ a”d OK Urs “

Nr. Tim Martin of the staff provided [an overview of the staff review status,
Cyrrent challlenges to the review schedule discussed inc)ude Tate subaittals by
Westinghou dui,o changes for posf 72-hour actions, lack of reselution of
key issues, Nack of staff feedbac submittals. Review progress was also
highlighted. Four of the 27 key {ssues fdentified in January have been
technically resolved. Bany review areas, the staff 1s pnpartno'lts’nu:)‘v‘
h e @ Ao
safety evaluation reports u;/zwwijui;,‘ m'/‘_l;sr;".’ P o 5
Mr. Howard Bruschi stated that cossunication was good between the staff and THae

Westinghouse. He requested further nagement issuing future (3577 pd NIk
requests for sdditional information. #1s0 acknowledged that to meet the ke r
schedule would be a challenge to bothAhe staff and estinghouse, riseers
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A draft of this ueting Summary was provided to Westinghouse to allow thes the
opportunity to ensure that the representations of their commwents and discus-
sions were correct@.

Diane V. Jackson, Project Manager
Standardization Project Directorate
Division of Reactor Program Minagement
Office Of Wuclear Reactor Regulation

Docket No. 52-003
Attachments: As stated

cc w/attachments:
See next page
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March 20, 1997

Subject: Informal Transmittal of Information on
- WCAP-14407 Ch 9 informal questions 67 - 132, and A1 - A11

To Ed Throm Fax: 301-415-3577 (14 pages)

ce: Jim Gresham Dick Haessler
Brian Mcintyre Tim Andreychek

Attached are proposed approaches to respond to the subject NRC review questions.
The ones marked with a "T" are those which Westinghouse recommends to have
technical discussions during the 3/25/97 PCS DBA meeting.

Untfortunately, the reviews of the proposed responses to Ch 9 informal questions 1-66,
72, and 91, and the Ch 7 RAls were not completed by the end of today. We will
forward those to you as soon as possible tomorrow,

It should be noted that WCAP-14407 Section 4, WCAP-14812, and WCAP-14845
have been issued subsequent to the issuance of NRC review comments on the
preliminary draft Section 9. The attached responses assume the reviewers have °
access to all three WCAPs at this time.

W v

Joel Woodcock pooli
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Responses to NRC Quesﬁéﬁs on Section 9 of the WCAP-14407

Several preliminary reports on APB00 mixing and stratification effects have been issued.
The knowledge base was consclidated into NTD-NRC-96-4763 (Reference 1) which was
reviewed by the NRC. Subsequent to the NRC review (Raference 2) of NTD-NRC-96-
4763, the report was incorporated into WCAP-14407 (Reference 3) as Section 9.
Throughout the responses, section number references (1.e., Section 9) refer to the section
in WCAP-14407. In addition, Appendices A, B, and C refer to new appendices which will
be added to Section 9 in WCAP-14407 in response to NRC requests for additional detail.
Also note that the Figure numbers given in the responses are those from WCAP-14407.

Page 9 General Comment

In general, Section 9 will be revised in the following way to respond to NRC review
comments:

Appendices A, B, and C will be added to Section 9 of WCAP-14407. Appendix A
will provide a description of the CMT calculations performed.

Appendix B will provide a description of the effects of stratification on heat sink
utilization within a volume.

Appendix C will provide a summary of test data available from which to judge
acceptability of the circulation predicted by lumped parameter modeling.

Additional information will be added to figures for clarification.

Section 9 sensitivity cases will be rerun using the evaluation model in Section 4
Rewvision 1,

More references will be added to the text to support the observations and
conclusions, as discussed below for specific questions.

#67 The axial gradient in the bulk of the CMT room is not indicated on Figure 9-5.
Appendix A will show the basis for the mixing time constant. Circulation rates and
the resultant small mixing time constant support the statement that a8 small axial
gradient is expected. Reference to Appendix A will be added to the text in Section
9.3.1.3. A jet cannot pass into the CMT room undissipated as discussed in the
response to #68. A buoyant plume will nse from the CMT room drawing flow in
from above and through the steam generator (SG) compartment. Therefore, Figure
9-5 is valid for all LOCA post-blowdown phases.

#68 A jet cannot pass directly from the cold leg piping through the CMT room due to
the physical layout. Assuming the source goes entirely into the CMT room is one
of the extreme cases examined. To enter the CMT room, the source comes in from
the steam generator (SG) into the vertical access tunnel (stairwell), then into the
CMT room. Given the equipment/structures in the vertical access tunnel and the
CMT room, and the location of the CMT room ceiling openings, there is no credible
path for a jet to go from the cold leg piping through the CMT room undissipated. A



#69

#70

#71

#72

#73

#74

#75

Responses to NRC Questions on Section 9 of the WCAP-14407

sketch will be provided to support this. Therefore, the source will be dissipated as
it moves to the CMT room and will nse as a plume up to the CMT room ceiling.
Therefore, the g2neral pattern shown in Figure 9-5 is valid for all post-blowdown
phases. This discussion will be included in Appendix A.

Appendix B will provide the methods used for the hand calculation to assess
stratification effects on integrated heat removal.

The subdivision of the CMT into three equal sections is a realistic approach based
on the physical iayout of the CMT room. The flcor and the ceiling define two
regions, and the grating and associated structural steel at the mid-plane of the room
define the third region. This discussion will be included in Appendix B.

The outer surfaces of the floor and ceiling were modeled as an adiabatic boundary
condition. The thermal boundary conditions used in the calculations were the
lumped parameter CMT room steam concentrations (Figure 9-6) from a typical
evaluation model calculation.

later

a. The conclusions drawn from Figure 9-8 are not used to justify the volume being
well mixed. The CMT room calculation shows that the mixing time constant is sinall
so steam density gradients are not expected to be large. The steam stratification
calculation shows that an extreme assumed gradient does not significantly affect
the total integrated heat removal in the CMT room relative to the average steam
concentration. Therefore, the lumped parameter model is reasonable to use. The
figure also shows that stratification has a weak effect by the time of maximum
containment pressure because the CMT heat sinks have reached thermal saturation.
Althiough the results show that the benefit of enriched steam at the top Is offset by
the penalty of enriched non-condensibles at the bottom, a conservative approach s
taken by neglecting upward facing surfaces. Thus, the evaluation model uses the
lumped parameter model in a conservative way to bound potential penalties on floor
heat transfer due to concentration of non-condensibles.

b. Table 9-1 will taken to the next level of detail to show the break scenarios
evaluated.

During the blowdown, the high break mass flow pressurizes the SG compartment
and flow exits based on the relative loss coefficients. Such pressure-driven flows
are well represented by the lumped parameter node-network formulation. The first
paragraph in Section 9.3.2 will be revised to more clearly describe the evaluation
mode! with respect to the blowdown phase. During the blowdown phase, the high
velocity jets exiting the openings of the SG compartment provide excellent
circulation so it is reasonable to assume that the individual volumes are well mixed.
A lumped parameter node is well suited for a well mixed volume.

Containment pressure can be well predicted by lumped parameter modeling for
buoyancy dominated flows from breaks in lower containment regions, where
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distributions within rooms are small. This is based on comparisons of lumped
parameter predictions to HDR, The relevant conclusions from publicly
avallable HDR code validation will be described in Appendix C.

An attempt was being made to distinguish between flows driver by high static
pressure due to high mass flow rates, such as the SG compartment during
blowdown, and flows within a room driven by local momentum effects, such as jet
and wall entrainment. The paragraph will be clarified.

Based on the circulation rates present in AP600, gradients would be small within
compartments and within the above-deck region during post-blowdown LOCAs.
One may conclude that stratification is a second order effect which may be
superimposed on a lumped parameter circulation calculation. Therefore, a
reasonable solution can be based on an initial assumption of uniform properties
within compartments, and the perturbation of stratification within a compartment
can be studied separately.

All phases of the LOCA event are covered in Section 9.3.2 and its subsections.
Section 9.3.2 will be revised to clarify which LOCA phase is being addressed
throughout the discussion.

The distribution of volumes and heat sinks is provided in WCAP-14812

(Reference 4). It should be noted that only a small fraction of the volume exists
below the break initially, and the lower compartments fill as primary water exits the
break. Table 3-1 of WCAP-14812 will be added to Section 9. In addition, the
relative elevation of the break source will be added to Figure 9-2, and the initial
volume existing below the break elevation will be added to the text along with the
volume fill height as a function of time.

The node-network solution is the WGOTHIC AP600 evaluation model described in
Section 4. The sensitivity cases of Section 9 will be performed using the base
modcel in Section 4, Revision 1, because of the potential for an effect of changing
flow paths on predicted circulation.

The comparison shows that, for the LOCA blowdown phase, the details of the flow
connections for the multi-node 2valuation model are not important with respect to
the pressure results. This is consistent with scaling results which show the volume
compliance is the dominant pressure mitigator during blowdown. Clanfication will
be added to this paragraph in Section 3.3.2.1.

The evaluation model uses clime free convection correlations for the inner
containment surface as described in Section 4.4.1 and 4.4.2 for wet stacks and dry
s.acks, respectively (note the first conductor inner surface forced convection heat
transfer multiplier of 10 '°). The evaluation mode! uses the Uchida correlation on
internal heat sinks as described in Section 4.2.x.3 for each volume.

The heat sinks were eliminated entirely from the model.
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a. "biowdnawn" wili be revised to "blowdown pressure history”.

b. The major conclusions of Section 9.3.2.1 are directed towards showing the
relative insensitivity of the pressure resuits to the flow paths and heat sinks during
blowdown. This section is redundant with Section 8, and the text will be revised to
clarify conclusions which can be drawn from Section 8 relative to Section 9.
Section 8 sensitivities will £2 run using the Section 4, Revision 1 evaluation mode!
as a basis for consistency.

A new figure will be added to Section 9.3.1.1 which shews SG cornpartment and
adjacent compartment pressures and containment pressure versus time.

a. The last sentence in Section 9.3.2.1 will be revised to "Thus, uncertainties in
heat and mass transfer or stratification, and flow path effects, do not significantly
impact the AP600 LOCA blowdown pressure history and the evaluation mode!
adequately models the LOCA blowdown phase.”

b. A sensitivity to the resistance at the SG exits will be provided to show the
effects of different end-of-blowdown distributions on the pressure history during
subsequent time phases. Since internal heat sinks saturate well before the
maximum pressure, the effects of the post blowdown distributions are expw.ted to
be negligible. Figure 9-13 will be revised to be similar to WCAP-14845 Figure 10-4
to more clearly illustrate the effects.

For the effects of stratification on heat sink utilization, the most significant
compartments (heat sinks) are the above-deck region (containment shell) and the
CMT room (steel and jacketed concrete). A sentence to this effect will be added to
the paragraph discussing stratification in Section 8.3.2.1. A summiary of the
compartment features is provided in Table 3-1 of WCAP-14812 (Reference 4) and
will be added to Section 9. The relative locations of circulating compartments 1o a
LOCA with the jet dissipated in the steam generatc: compartment will be shown in
Figure 9-2.

Eliminating heat sinks from consideration produces a conservatively high pressure
response since the heat sinks remove mass from the sphere by condensation.
The maximum fill height inside containment is the " evation. This
corresponds to the bottom of the CMT room. The evaluation model includes the
effects of containment filling in nodes which receive water and accounts for
submerging walle.

See .« response to #72 which addresses the first part of this question. The CMT
room ¢ rculation calculations were performed at the time of maximum containment
pressure as stated in Section 9.3.1.3. Similar circulation calculations will be
included in Appendix A to address the different phases of the LOCA. Section
9.3.2.2 will be revised to summarize the CMT calculations presented in Appendix B.

As stated in Section 9.3.1.3, the CMT calculaticns were performed for a time near
maximum containment pressure. Related to questions #68 and #89, the CMT
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calculations will be included in Appendix A. The text in Section 9.3.1.3 will be
revised tc summarize and refer to Appendix A for CMT results for each of the post
blowdown LOCA phases.

later

Figure 9-14 shows the steam concentration distributions for the time covering the
three phases of the transient. Figure 9-14 is being revised as noted in response to
question #94 and #100.

Discuss at meeting with NRC.

Figures 9-9 and 9-14 will be updated with the Section 4 Revision 1 evaluation
model results and clarified to address the question.

a. A single nod2 modei does not allow for the evaluation of the effects of
circulation for a LOCA, or evaluation of the effects of different main steam line
break elevations. Therefore, the evaluation model is based on a multi-node
network,

b. A summary of experimental data used to determine that a buoyant plume will
rse from the break compartment will be provided in Appendix C. It should be noted
that the lumped parameter model 18 not being used to predict a particular realistic
scenario on a best estimate basis. Rather, the lumped parameter mode! is used to
perform sensitivities to various circulation patterrs (and thus, time-wise
development of steam concentrations) for the extreme cases of complete
dissipation of momentum. The lumped parameter formuiation 1s consistent with
dissipated momentum.,

The title for Figure 9-15 will be revised to indicate that the steam pressure ratios
are at 24 hrs. Note that this figure will also be revised in response to question
#100.

The predicted steam concentrations for various representative compartments are
shown in Figures 9-9 and 9-14. The focus of 8.3.2.3 is on determining the steam
concentrations at 24 hours. The trend towards incrzased mixing over time in the
lumped parameter model leads to a very small density gradient between above-dack
and the CMT room at 24 hours. This will be clarified in the text in Section 9.3.2.3.

The well mixed result i1s a steam concentration calculation where the same
steam/air content from the evaluation model is used to calculate the steam
concentration if it were well mixed. The CMT room and above-deck steam
concentrations are from the evaluation model which has the penalties on upward
facing floors and dead ended compartments. The text will be clarified.

Refer to the responses to questions #79 and #87.

#10) a. The evaluation mode! has @ multi-node model of the above-deck region to better
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gw wc&b‘ho@

allow the code to/predict reasonable circulation patterns. There 1s a predicted
deviation between\nodes at the operating deck level and dome apex. Figures 9-9
and 9-14 will be revised to more clearly indicate the nodes plotted. The long term
results are clearly conservative for the extreme case of well mixed due to the
dominance of the PCS surfaces. The evaluation model noding is presented in
Section 4. As shown in Section 4, there are 7 horizontal planes between the
operating deck and the dome apex. Appendix B will provide the assessment of
stratification effects currently contained in Section 9.3.1.3, extended to more

OB ———
clearly address potential stratification in the above-deck regiom 45 »8 s =~ .47 ot 1

—

T #1071 Figures 9-16, 9-18, and 9-20 will be extended to 24 hours. Long term results are
conservatively biased with increased mixing. Evaluation of the effects ﬁ increased
mixing at 24 hours, relative to the evaluation model, is given in Section 9.3.2.3.

S #4102 A single node model for the long term phase is not being used. Figures 9-16, 9-18,
and 9-20 are from the resuits of the evaluation model described in Section 4 and
the plots will be expanded to 24 hours as discussed in the response to #1017,

Figures 17, 19, and 21

Figures 9-17, 9-19, and 9-21 arg snapshots at the time near maximum containment
pressure. Figure 9-17 showed flow patterns and steam concentrations for a LOCA
with the break momentum dissipated in the broken loop steam generator cavity.
This sensitivity case resuited in the highest containment pressure, so additional
figures will be added to show how the flow patterns and steam concentrations
evolve for three representative times during the event.

Figures 9-17, 9-19, and 9-21 will be revised to show:

a. The location of the break
b. The time of the snapshot
c. A description of the time of the snapshot in the figure title.

The above-deck regions in the figures are simplified representations of the muiti-
node above-deck model. The evaluation model with the noding described in Section
4 was used. The sketched region representing the above deck region will be
revised to more clearly show this.

#103 Evolution of the flow patterns at various times during the LOCA will be added as
discussed in the respounse to "Figures 17, 19, and 21."

#104 See the response to question #103.

#105 The time on Figures 17, 19, and 21 corresponds to the time near maximum
containment pressure. Evolution of the flow patterns at various times during the
LOCA will be added as discussed in the response to question #103.

#106 Section 9.3.1.2 showed that the extreme case of an undissipated jet 1s not imiting.




Responses to NRC Questions on Section 9 of the WCAP-14407

The lumped parameter model is used to study the hypothetical extreme cases of all
momentum dissipated, for which the lumped parameter model 18 a reasonable tool.
Because of plume and wall entrainment rates, which will be discussed in Appendix
A for the CMT room and Appendix C for the above-deck region, the axial steam
density gradients within the above-deck region and CMT compartment are shallow.
After incorporating stratification penalties discussed in Section 8.3.2.4, it s
reasonable to use the lumped parameter model to perform sensitivities. Such
reasonableness is judged based on comparing expected circulation patterns to those
predicted by the model shown in Figures 8-17, 9-19, and 9-21 (see also the
response to #107). The results discussed in Section 9 show that a wide range of
possible circulation patterns and resulting evolution of steam distributions with time
were e amined to select the limiting scenario. This discussion will be added to the
beginning of section 9.3.2.4 to clarify its purpose.

T #107 The lumped parameter evaluation model over-mlxe‘{between adjacent open volume
nodes where entrainment dominates, due to numerical diffusion. As discussed in
RA| 480.390, which relates to specific test data, the multi-node lumped parameter
model over-predicts the amount of mixing between the LST below deck and above-
deck regions. This 1s seen by comparing the slow, long-duration pressure rise
predicted by the muiti-node lumped parameter model to the observed longer term
pressure rise in the test. In other words, the LST shows a continual gradual
pressure increase due to longer term non-condensible mixing, and the lumped
parameter shows the longer term increase but at a higher rate. It i5 believed that
the lumped parameter rate of pressure increase is due to numerical diffusion,based
on the better agreement when the distributed parameter model is used with its
higher noding resolution, The time frame for the pressure increase is on the order
of hours (both observed and predicted). The segregation between above-deck and
below deck concentrations is much less for AP600 due to the presence of flow
paths for cicculation into the steam generator compartment, so the effect of over-
mixing on non-condensible distributions should be less for AP600. (The effect of
over-mixing on predicted velocities is eliminated by the use of free convection
correlations internal to containment.) Thus, it is concluded that the multi-node
lumped parameier model 1s a reasonable tool to examine circulation and
concentration sensitivity to assumed circulation patterns for low momentum (‘ow Fr
number) scenarios thiough the time of maximum pressure at about 20 minutes.

The longer term (through 24 hours and beyond) prediction of the muiti-node lumped
parameter model tends toward a homogeneous condition as evaluated and
discussed in Section 9.3.2.3.

1 #108 The case in which the buoyant plume is placed in the CMT room is one extreme
case of the sensitivity cases examined with the node netwark (lumped parameter
evaluation) model. As described in Sections 9.3.1.3 and 9.3.2.4, another
sensitivity case examined jet dissipation in the vertical access tunnel and the plume

, is predicted to split between the CMT room and the unaffected SG compartment

( \#0 tording)the relative losses in the evaluation model. Note that the node network
connections are the same for all of the sensitivities performed. Due to the potential
concern raised for flow connections to aifect the circulation results in previous
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questions, the sensitivities in Section 9 will be rerun using the Section 4 Revision 1
evaluation model.

The small sensitivity is physicall based, and can be expected because the
sensitivities show that circulation affects the rate at which the internal heat sinks
saturate, but they saturate well before the time of maximum pressure (WCAP-
14845, Figure 10-4, Reference 8). Therefore, it i1s shown that even a rather wide
range of transient steam concentrations in the CMT room (Figures 9-17, 9-19, and
9-21) do not have a significant impact on the calculated maximum pressure. Thus,
the results are not sensitih-e to circulation pattern, and the most hmiting case has
been selected.

As stated in the response to #108, the flow resistance coefficients were the same
for all vents for all threé scenarios, and the values are specified in Section 4,

In the context of Section 9.2.2, a low Fr number 1s defined as one in which
buoyancy dominates and a high Fr s defined as one in which the kinetic energy of
the source dominates. The APB00 containment is buoyancy dominated during
post-blowdown LOCA, and kinetic energy dominated during LOCA blowdown and
MSLB. As discussed in Section 9.2.2, the LST configuration 1s represented in both
buoyancy and kinetic energy dominated situations. The AP600 does not have a
significant time frame during which intermediate Fr occurs (WCAP-14845, Section
6.5.2): therefore, the transition from buoyancy to kinetic energy dominated flows
has not been specifically studied.

Mixing as a function of Fr is used to qualitatively assess stratification gradients and
to ascertain the relation of LST internal mass transfer data to AP600. No functional
relationship between mixing and Fr is required for this approach.

Experimental data has been discussed in Section 8.2.2. The large scale test (LST)
results discussed n. Section 9.2.2 and Section 6.5.2 of WCAP-14845 show the
density gradient for the above-deck region and between the above-deck and below-
deck regions. The LST results indicate some degree of kinetic energy driven
circulation below the operating deck grating would occur in the AP600 design for
the high Froude number of a main steam line break. This circulation would be
difficult to quantify, so no credit is taken for it. A bounding lumped parameter
model was used which dissipates kinetic energy in the above-deck nodes and
minimizes the predicted ingress of steam into the below deck region as discussed in
Section 9.4.2 and shown in Figure 9-25 for the MSLB evaluation model..

Based on the LST results in Section 9.2.2, kinetic energy is sufficient to drive
circulation in the regions below the break and even below the operating deck for a
break at the top of the steam generator. See also the response to #103.

Circulation figures for two additional times during the MSLB transient, which
include steam concentrations, will be added.

It is reasonable to expect that, for the MSLB where internal heat sinks dominate
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pressure mitigation, a break in the CMT room which contains the majority of
internal heat sinks (WCAP-14812, Table 3-1) would be less imiting than a MSLB in
the above-deck region. This wae confirmed by calculation as described in Section
9.4.1.2.

The LST WGOTHIC model was used to gain insight on the noding structure’s
effects on steam mixing. The evaluation of steam concentration biases in Section
9.4.2 is based on an examination of what the model predicted, recognizing that the
lumped parameter model inherently cannot predict kinetic energy effects.
Therefore, the objective is to compare MSLB lumped parameter results to each
other for cases with various assumed break elevations. The resulting conservative
predicted stratification between above- and below-deck is shown in Figure 9-25.
Due to the lack of a simulated steam generator flow path in the LST model,
Westinghouse- will replace the LST model studies in Section 9.4.2 with equivalent
studies  sing the more appropriate AP600 evaluation model.

The lumped parameter model dissipates momentum in a node. Therefore, buoyancy
is the only driving force, and buoyancy promotes upward flow of the steam. The
dissipation of momentum in a node, therefore, does not promote over-mixing in a
downward direction.

As discussed in the response to question #117, the study in Section 9.4.2 will be
replaced with an equivalent study using the AP600 evaluation model.

Figure 23

#120

#121

#122

#123

Figure 9-23 is not clear. However, as discussed in response to #117, an equivalent
study based on the evaluation model will be performed and the text and figures will
be clanfied.

The evaluation model, described in Section 4, will be used to rerun the sensitivity
study in Section 9.4.2 (see response to question # 117). The locations for the
steam concentrations plotted will be provided.

The text will be clanfied relative to the assumed break location.

Mixing 18 not a phenomena itself, but is a qualitative term. Westinghouse s
revising Section 9 to more clearly focus on circulation and stratification as they
affect steam concentrations and resulting mass transfer. Appendix C will be
provided giving a summary of test data available from which to judge acceptability
of the circulation predicted by lumped parameter modeling.

The multi-node lumped parameter evaluation model introduces biases in two
regions: the multipie-node above-deck region and the one-node-per-compartment
below deck region. The biases due to use of lumped parameter can be summarized
as follows:
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Jet/plume entrainment is over-predicted, leading to under-prediction of the axial
steam gradient and over-prediction of velocities.

Because of the short-uime constant for circulation and large volumert . entrainment
rates in the above-deck region, the bias on concentration gradient is not large.
However, an extreme gradient, well beyond what would be expected based on LST
results has been studied and has shown a weak sensitivity of total heat removal tc
the assumed gradient,

The lumped parameter velocity bias is eliminated by the use of free convection heat
and mass transfer on all internal surfaces.

Below deck compartment region

Each compartment below deck 1s modeled with a single homogeneous fluid node.
This represents a bias relative to axial concentration gradients which may exist in a
compartment. When the plume is assumed to enter the CMT room, which has the
largest group of heat sinks in the below deck region, the CMT room has been
shown to have a short time constant for circulation due to high volumetric flows
entrained into the plume so that the CMT room stratification gradients are shallow.
Thus, the gradients within the CMT room deviate from well mixed by a small
amount. An extreme case of stratification was studied for the effects on heat sink
utilization, as discussed in Section 8.3.1.3, and the CMT room heat sink utilization
was relatively insensitive to the two strat, ication scenarios.,

Upward-facing floors

Although not related to the use of lumped parameter, a bias in the evaluation model
exists relative to the liquid film thickness on upward facing floors that do not
accumulate deep pools (surfaces that are designed to Jrain to lower elevations). As
discussed in Section 9.3.2 and WCAP-14812, Section 4.4.3C, horizontal surfaces
facing up may build up films thick enough to degrade heat transfer into the solid
surface. Therefore, a bias has been introduced into the evaluation model by
modeling upward facing surfaces as insulated to conservatively bound this effect.

Other DBA model biases

The DBA lumped parameter model contains additional biases due to input values
specifically targeted to bound the significant uncertainties. These input biases are
described or examined in WCAP-14407, Tables 4-102, 4-103, 4-104, 4-105, 4-
106, 4-107, 4-108, 5-1, 10-1, 14-1, 14-2, 14-3, 14-4, and 14-5, and Section
7.4.2.

By demonstrating that the model predicts less steam circulation below the break
location than would be expected, the model is conservatively limiting the access of
steam to internal heat sinks located below the operating deck. This results in a
conservative containment pressure for the transient which bounds the effects of
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stratification. As discussed in the response to question #117, the LST studies will
he replaced by more appropriate studies using the evaluation model.

The conclusion is based on the steam concentrations in the above-deck nodes. as
predicted by the model, being nearly uniform as compared to LST data (Figure 9-1)
which shows mixing below the operating deck. This will be addressed more clearly
in the revision described in the response to gquestion #117.

The elevation of the evaluation model assumed break node will be added to the text
and the node will be identified relative to the madel described in Section 4. The
results of the evaluation model study will show that predicted mixing occurs
throughout the AP600 above-deck region based on Froude number comparisons,
but limits access of steam below-deck.

The LST resuits show that the above-deck region and regions below-deck are well
mixed for a MSLB. Placing the break at the node above the operating deck in the
evaluation model bounds the physics of the APS00 design. This break location
provides conservative results as compared to the LST data which shows mixing
below the deck. Locating the break at a higher elevation in the model would
increase the maximum predicted containment pressure, however, the data shows
that the operating deck location sufficiently bounds the circulation and stratification
expected for a high kinetic energy break.

Refer to the responses to questions #117 and #118. The phrase "conservatively
limits steam access” will be revised to state that the noding structure
conservatively reduces steam access to the below deck heat sinks by dissipating
momentum which reduces the circulation to nodes below the break.

All upward facing surfaces, including the operating deck are neglected. When
applicable for a given node, this is discussed in the "Special Modeling Assumptions”
subsections in Section 4 for each compartment. See also the response to #91,

For Figure 9-25, the figure title will be corrected and the 4 curves will be identified.
The MSLB evaluation model differs from the LOCA model, described in Section 4,
only in the mass and energy boundary conditions and the assumed break location
node.

a. Refer to the response to question #126.

b. Refer to the response for question #127 for a discussion on the selection of the
assumed break location in the evaluation model.

We concur that the LST does not cover the blowdown phase of a LOCA. Section
9.2.19 will be revised to clarify which LOCA phases are relevant to the LST.

The last sentence in Section 9.2.2 will be revised to "The high degree of mixing for
test 222.4 compared to test 222.2 is due to the high kinetic energy of the injected
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Responses to NRC Questions on Section 9 of the WCAP-14407

fluid because that is the only significant difference between the two tests.”

Appendix C will be added to Section 9 to summarize applicable conclusions from
the HDR studies.

Section 9.2.1 will be revised to refer to Section 6.5.3 of WCAP-14845, and the
specific LOCA tests will be listed in Section 9.2.1,

The text in Section 9.3.1.2 has already been corrected from 4% to 8%. The text
will be clarified as follows: "From the point of view of pressure mitigation, Section
8.5 ot WCAP-14845 shows that volume compliance 1s the most significant factor-
during blowdown. Figure 9-11 shows that, during blowdown, the internal heat
sinks absorb only 8% of the total integrated break energy released during the first
3000 seconds of the transient.”

Three references will be added to the text in Section 9.3.1.3. They are References
5, 6, and 7 at the end of these responses.

Refer to the response to question #70.

Refer to the response to question #83,

Yes, the evaluation model uses the Uchida correlation which has been shown to be
conservative by approximately a factor of 2 or more. The last sentence in Section
9.3.2.1 will be revised as follows: "Thus, uncertainties in heat and mass transfer or
stratification and flow path effects do not significantly impact the AP60C LOCA
blowdown pressure history.”

Refer to the response to question #121,

The sentence referred to in Section 9.4.2 will be reworded as suggested for
clarification.

References
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1. Introduction and General Description of Plant

APG00

Criteria Referenced AP600
Section Criteria Position Clarification/Summary Description of Exceptions
C113 Conforms The auxiliary building #iat contains the liquid

radwaste system 4amie- is designed to Seismic
Category | criteria. The Seismic Category |
structure will retain the maximum liquid

sy sem inveniory of the wamks. The lowest level of the
auxiliary building, elevation 666", contains the
liquid radwaste system effluent holdup tanks,
waste holdup tanks, a monitor tank and chemical
waste tank within a common flood zone. This
flood zone has watertight floors and walls. The
enclosed volume within this flood zone is Lo
sufficient o _contain the contents of the tanks- */ o4
Within the flood zone, the effluent otdup tanks,
waste ‘holdup tanks, chenucal waste tank, and

point in the a
elevation is the aumffary building sump. The
tank rooms eack have r iwo floor drains that
lead to the sump. Tank ovésflows or spills will
be coflected in the auxiliary building sump. The

sump is automatically pumped to a waste holdup
tank.
“ Two liquid radwaste system monitor tanks are ils

three levels up at elevation 10070". Overflows o7

from these monitor tanks drain by gravity down

through the drain system to a waste holdup tank.
itor tank. are each in separate

The tank rooms

lleads to a te_holdup tank /The Seismic 73
Category | criteria exceed the operating basis
earthquake required by regulatory position C.5 of
Regulatory Guide 1.143.

Cli4 Conforms Components in the liquid radwaste systems are
nonseismic. They are not required to be designed
for seismic loads.

Ci124 Conforms Atmosphernic tanks in the liquid radwaste system

have level sensors, transmitters, and alarms.
Local alarm is not provided because the tanks are
located in shielded area* that are not normally

ovcupied by people.

Revision: 9
August 9, 1996 1A-66 @ Westinghouse




i. Introduction and General Description of Plant

Criteria Referenced AP600
Section Criteria Position Clarification/Summary Description of Exceptions

The areas do not contain any radioactive
materials. The potential for the transfer of
radioactive contamination from adjacent areas is
prevented through interfaces with only clean
areas and through general pressurization of the
annex building. No potentially contaminated
ductwork is contained in the areas. The
ventilation system serving the radioactive waste
areas is designed to maintain a slightly negative
pressure.  The exhaust from this system is
through the monitored plant vent.

Cil.is Conforms This guideline does not apply because the liquid
radwaste treatment sysiem has no outdoor tanks.
No other outside tanks store radioactive fluids.

c211 Regulatu., Suide 1.143, Conforms Components in the gaseous radwaste systems are
Table | designed and tested to the requirements set forth
in the codes and standards listed in Table 1 of
Regulatory Guide 1.143. Heat exchangers are
designed and built according to ASME, Section
VIIL, Div. 1 and TEMA (for shell and tube).
Piping and valves are per ANSI B31.1. Pumps
are according to manufacturer’s standards.

C2.1.2 ASME Code, Section Il Conforms Matenals, except elastomers for gaskets, seals,
seats, diaphragms, and packing, are provided in
accordance with the ASME Code Section II when
the ASME Code is the design and fabrication
standard. Piping and valves materials are per
ASTM specifications consistent with ANSI
B31.1. Pump materials are provided according to
manufacturer’'s standards.

C213 Conforms The guard bed and the delay beds, including
supports, in the gaseous radwaste system are
designed for seismic loads according to the
requicements of Regulatory Guide 1.143. These
are the only AP600 components used to store or
delay the release of gaseous radioactive waste.
The beds are located in the seismic Category |
auxiliary building at elevation 66'-6". Seismic
loads for this equipment will be established using
one-half of the safe shutdown earthquake (SSE)
fleor response spectra. The loads due to this
SeisImic response spectra are equivalent or greater
than those due to an operating basis earthquake
(OBE). THe equipment and supports will be

O thae

Revision: 9
August 9, 1996 1A-68 @ Westinghouse



1. Introduction and General Description of Plant

Criteria Referenced AP600
Section Criteria Position Clarification/Summary Description of Exceptions

ha
designed in accordance with cemmercral codes

/Z—M\J'ngd n Table 3.2-3.,

3.1 Conforms The regulatory guidance applies to the AP600
solid waste processing system except for
components and subsystems used to solidify or
concentrate liquid waste. The AP600 solid waste
processing system does not have these
components/subsystems. These functions are
provided by contractors who process these wastes
using mobile systeins.

c3ll Regulatory Guide 1.143, Conforms The solid radwaste system is designed and tested
Table 1 : to the requirements set forth in the codes and
standards listed in Table | of Regulatory Guide
1.143. The spent resin tanks are designed and
tested in accordance with ASME Code, Section
VIIIL, Div. 1. Piping and valves are designed and
tested according to ANSI B31.1. The pumps are
designed to manufacturers’ standards and tested
in accordance with the Hydraulic Institute
standards.

Cii2 ASME Code, Section I Conforms Materials, except elastomers for gaskets, seals,
seats, diaphragms, and packing, are provided in
accordance with the ASME Code, Section II
when the ASME Code is the design and
fabrication standard. Piping and valves matenals
are per ASTM specifications consistent with
ANSI B31.1. Pump materials are provided
according to manufacturer’s standards.

Cil13 Conforms The Seismic Category I auxiliary building will
retain the maximum liquid and spent resin
inventory of the spent resin tanks. The Seismic
Category I criteria exceed the operating basis
earthquake required by regulatory position C.5 of
Regulatory Guide 1.143,

C3l4 Conforms The equipment and components used to collect,
process, and store solid radwaste are nonseismic

as permitted by this paragraph.

cal Regulatory Guide 8.8 Conforms Standard safety analysis report section 12,
“Radiation Protection,” discusses the measures
taken to maintain the radiation exposure 10
personne! as low as reasonably achievable.

Revision: 9
@ Westinghouse 1A-69 August 9, 1996
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1. Introduction and General Description of Plant

AP600
Position

Clarification/Summary Description of Exceptions

Conforms

’-\“
mq/mc uundr\
( Copy o{a n b M,'I

nert puge

/V'l

" Conforms

Conforms

Conforms

Exception

Exception

The quality assurance program applied to the
radwaste systems is discussed in Chapter 17
This quality program meets the requirements of
Regulatory Guide 1.143.

s e

Pressure-containing components in the radwaste
systems are of welded construction to the
maximum practical extent. Flanged joints and
quick connect fittings are used only where
maintenance or operational requirements indicate
that they are preferable. Screwed connections are
not used except for some instrumentation and
vents and drains where welded construction is not
suitable. Process lines are | in. or larger. Bunt
welds are used in process lines, which contain
radioactive fluids. Nonconsumable backing rings
are not used in process piping welds. Process
pipe welding is performed as required by ANSI
B31.1. Component welding is performed as
required by the applicable construction code.

Hydrostatic testing is performed as required by
the applicable construction codes.

In-service testing of the cuntainment penetratons
and isolation valves is performed as described in
standard safety analysis report section 39.6.
Other tests, on nonsafety equipment, are
performed on an item-by-item basis as judged
necessary to confirm proper operation of the
systems.

The operating basis earthquake has been elimi-
nated from the AP600 design basis. See the
discussion of conformance to C.2.1.3.

Regulatory Guide 1.143 endorses AISC-1969
(Reference 47) and Reference 45 that have been
superseded by AISC-1989 (Reference 48) and
Reference 46. The AP600 uses the latest version
of the industry standards (as of 1/90). These
versions are not endorsed by a regulatory guide
but their use should not result in deviation from
the design philosophy otherwise stated in
Regulatory Guide 1.143.

Criteria Referenced
Section Criteria
C42
C43 ASME Code, Section 1X
C44
C45
Cs5l1 Regulatory Guide 1.60
CS51.2 AlISC. 1969,
Section 1.5.6,
ACT 318-77
Revision: 9
August 9, 1996



1. Introduction and General Description of Plant

AP60O0O

Clarification/Summary Description of Exceptions

Criteria Referenced AP600
Section Criteria Position
CS513 Conforms
cs52 Regulatory Guides 1.60 Exreption
& 161 Table |
CS53 Conforms
cCé6 ANSI N199-197¢/ Conforms
ANS-55.2
Cupy T8

u’.fu (H &V‘\
/ e d F“J"
r pecl

at et

Reg. Guide 1.144 - Withdrawn

Reg. Guide 1.145, Rev. 1, 1U82 - Atmospheric Dispersion

Assessments at Nuclear Power Plants

General N/A

Reg. Guide 1.146 - Withdrawn

———

The construction and inspection requirements of
AISC-1989 and ACI 318-89 are followed as
appropnate

Those portions of the radwaste systems that
require seismic design by Regulatory Guide 1.143
are housed in the auxiliary building that is
Seismic Category 1. Certain portions that do not
require seismic design (for example, dry solid
radwaste storage) are housed in the radwaste
building, which is nonseismic.

Shieid structures, if used, will comply with
Regulatory Guide 1.143, position C.5.2.

The quality assurance program, as outlined in ™
Chapter 17 of the standard safety analysis repon
and applied to the radwaste systems, meets the
requirements of  Regulatory Guide 1143,
position C.6. -

Models for Potential Accident Consequence

The atmospheric dispersion factors for use in
determining potential accident consequences are
selected 1o be representative of existing nuclear
power plant sites and to bound the majority of
them. Chapter 2 provides the interface criteria.
Therefore. this regulatory guide is not applicable
to AP600 design certification.

Reg. Guide 1.147, Rev. 8, 11/90 - Inservice Inspection Code Case Acceptability ASME Section XI Division 1

General ASME Code, Section XI Conforms

1A-71

Revision: 9
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Fax to: Bill Huffman

Subject: Response 1o AP600 SSAR Chapter 18 Minimum Inventory NRC Review Comments

cc: Steve Kerch
Chuck Brockhoff
Mike Corlett
Ken Deutsch

Bill - Here is the Westinghouse response to those two questions regarding AP600 SSAR Chapter |8,
Minimum Inventory.

1) whether the steam generator wide range level variable category should be D1 or D2 and/or a B
2) meeting R ¢ 1.97 on the letdown radiation monitor

Please review the attached write-up and let me know if it's ok for formal transmittal or if another
telecon is required. Note that because it is written as the text would appear in a formal letter, no
mention is made of Vogtle or Comanche Peak (i.e., reference is made to "recent plants”), but | wanted

you to know they were the model plants.

"Il talk with you soon,

Robin Nydes

@,,; 3/18




NRC Question:

“Should steam generator wide range level be a DI or a D2 variable? What is the basis for
leaving it as a D2 or making it a D17 And, should it also be a B variable (it is noted as an
Al in PAMS for Vogtle), why or why not””

Westinghouse Response:

The Westinghouse position for post-accident monitoring (PAMS) variables is that there are no

Category |, Types D variables. This position has been accepted by the NRC and licensed for
Westinghouse PWRs,

The basis for this approach is that when considering all PAMS variables, Type D variables

. fundamentally provide indirect or backup indication related to the satisfaction of true design
safety goals, identified as critical safety functions and fission product barrier challenges that
are monitored by Type B and C variables. From this overall perspective, the Type D variables
provide backup indication to the Type B and C variables, by monitoring the operation of
safety-related systems and equipment that are used to achieve the critical safety functions and
protect the fission product barriers.

If no Type D variables were available following an event at a Westinghouse PWR, the
operators would still have the total inventory of Category | and 2, Type B and C variables to
directly monitor the status of the critical safety functions and the fission produci barriers. In
addition, the Type B and C variables indirectly confirm the satisfactory operation of the
safety-related systems (that are used to achieve the critical safety functions and protect the
fission product barriers) monitored by the Type D variables.

The inventory of Type D variables in Westinghouse PWRs essentially serve as "backup
indications" for the more important Type B and C vanables. Therefore, the Westinghouse
approach, which has been accepted by the NRC, is not to mandate the imposition of Category
| design requirements for Type D variables which only monitor the operation of the
safety-related systems and equipment. (The primary differences between Category | and 2
variables are related to classification of power supplies, seismic qualification, and single failure
response.) Therefore, there have been no D1 variabies for the Westinghouse plants.

Consistent with the Westinghouse approach accepted for current Westinghouse PWRs, the
AP600 steam generator (SG) wide range level is a Type D, Category 2 (D2) variable instead
of Category | (D1). This is consistent with SSAR Table 7.5-1 (sheet | of 12, Revision 10).

SG wide range level is not a Type B variable for two reasons. First, the design of the AP600
is fundamentally different from current plants where SGs and auxiliary feedwater provide the
core heat sink and SG level is used to monitor the status of this heat sink.

For AP600, the Passive Residual Heat Removal heat exchanger (PRHR Hx), not the SGs, is
the safety-reiated heat sink. There is no safety-related Auxiliary Feedwater System in the
AP600. The startup feedwater system that provides steam generator feedwater is nonsafety-
related and does not provide the design basis heat sink monitored by the Type B variables for
the AP600. The PRHR Hx parameters (such as flow and outlet temperature) and IRWST level
are the AP600 Bl variables used to monitor the status of the safety-related heat sink. These
are listed in SSAR Table 7.5-5 for heat sink, equivalent to the SG level and associated
variables (auxiliary feedwater flow, etc.) in current plant PAMS.



Secondly, SG wide range level could be considered a Type B variable for monitoring RCS
inventory (e.g., to moniior for SG overfill following a SG tube rupture event with the SG
safety valves sticking open). Some older plants have included SG wide range level as a Type
B variable under RCS inventory. However, the current licensing approach approved by the
NRC for recent plants does NOT list SG wide range level as a backup variable for RCS
inventory.

Westinghouse has adopted the most current licensing approach for AP600 and. therefore, SG
wide range level is NOT included as a Type B variable for RCS inventory control.

NRC Question:
“How does Wastinghouse meet R.G. 1.97 on the letdown radiation monitor?"
Westinghouse Response:

Table 2 of RG 1.97 identifies the following vanables to monitor for a fuel cladding fission
product barrier breach during and following an accident:

«  Core Exit Temperature (Type C, Category 1)

«  Radioactivity Concentration or Radiation Level in Circulating Primary Coolant
(Type C, Category 1)

¢ Analysis of Primary Coolant (Type C, Category 3)

The AP600 specifies the following post-accident monitoring vanables for fuel cladding barrier
integrity:

« Core Exit Temperatures (Type C, Category 1)
»  Analysis of Primary Coolant (manual sample) (Type C, Category 3)

The AP600 approach, to take credit for measurement of primary coolant radioactivity levels in
the analysis of the primary coolant and not to specifically include this second item in the

RG 1.97 PAMS variables, is consistent with the approach licensed in other recent
Westinghouse plants.

Traditionally, nuclear po*~er plants designed by Westinghouse have taken exception to the
second item in RG 1,97 as a PAMS variable and this has been accepted by the NRC in the
most recent licensing submittals. In particular, recent plants have not included the
"radioactivity concentration or radiation ievel in circulating prnimary coolant” as a separate
PAMS variable. Instead, they have taken credit for the primary coolant analysis to determine
the "radioactivity concentration in circulating primary coolant.”

These recent plants include another backup variable, Reactor Vessel Level Indication (RVLIS)
as a backup indication to monitor for fuel cladding breach. Comparably, the AP600 has
reactor vessel - hot leg water level indication that is used as a Type B, Category 2 variable for
Reactor Core Cooling and a Type B, Category 3 for Reactor Coolant Inventory Control. This
variable is not identified as a Type C, Category 2 variable for monitoring Fuel Clad Breach
since it cannot be used to satisfy the monitoring requirement associated with radioactivity



levels in the cooiant. While hoi ieg level can function as a backup to indicate potential to
establish conditions where a cladding breach could develop, as in current plants that use
RVLIS, hot leg level need not be included as a Type C variable in the AP600 PAMS since
primary sampling is considered an adequate backup indication to core exit thermocouples.

AP600 does not have a radiation monitor in the purification loop (equivalent 1o the chemical
and volume control system letdown line in current plants). While some Westinghouse plants
have a radiation monitor installed in the letdown line for the chemical and volume control
system, this monitor is unavailable to provide post-accident indication for current plants since
the letdown line has safety-related automatic isolation following certain design basis plant
events. Therefore, this monitor cannot be credited for post-accident monitoring of circulating
reactor coolant radioactivity levels.
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PROTECTION AND SAFETY MONITORING SYSTEM
Revislon: 2
EHective: 10/31/96

2.5.2 Protection and Sefety Monitoring System
Design Description

The protection and safety monitoring system (PMS) initiates reactor trip and actuation of engineered

safety features in response (o plant conditions monitored by process instrumentation and provides

chty related displays. The functional Ofr rongenae ek of the PMS s /
rpreted A Figuce 2.5.2-1, /

. The PMS has the equipment identified in Table 2.5 2-1 /

2. The seismic Category I equipment, identified in Table 2.5 2-1, can withstand seismic design basis /

dynamic loads without los; of safety function. [Reu, 58 #em 3 nd odd rews ifem 4
03 shownm

3. The Class IE equipment, identified in Table 2.5.2-1, can withstand the eleclromagncuc
interference (EMI) and radio frequency interference (RFI) conditions that would exist before,
duning, and following a design basis accident without loss of safety function for the time required
to perform the safety function /™

) 5 <4~ a) The Class |E equipment, identified in Table 2.5 2-1, 1s powered from their respecnve Class 1E \
‘ division.

b) Separation is provided between PMS Class |E divisions, and between Class |E divisions and
non-Class |E cable.

6' 4~ The PMS provides the following safety-related functions:

a) The PMS initiates an automatic reactor tnp, as identified in Table 2.5.2-2, when plant process
signals reach specified limts.

b) The PMS initiates automatic actuation of engineered safety features, as identified in
Table 2.5.2-3, when plant process signals reach specified limits.

¢) The PMS provides manual initiation of reactor trip and selected engineered safety features as
identified in Table 2.5.24.

7. 4 The PMS provides the following nonsafety-related functions:
a) The PMS provides process signals to the plant control system (PLS) through isolation devices.

b) The PMS provides process signals to the data display and processing system (DDS) through
isolation devices.

! 2521
@ Viestinghouse M \ApBOONT AACSVeV2 NewN1020502 wpl 1b-031797
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CHANGE ATTACHMENT TO ITAAC FOR THE
PROTECTION AND SAFETY MONITORING SYSTEM
SECTION 2.5.2

Design Description
REVISE ITEM NUMBER 3 TO BE AS FOLLOWS

3. The Class 1E equipment, identified in Table 2.5 2.1, has electncal surge withstand capability
(SWC), and can withstand the electromagnetic interference (EMI), radio frequency interference
(RFI), and electrostatic discharge (ESD) conditions that would exist before, during, and following
a design basis accident without loss of safety functicn for the time required to perform the safﬂy/-

-

function
i

ADD THE FOLLOWING NEW ITEM NUMBER 4 7
4. The Class IE equipment, identified in Table 2.5 2-1, can withstard the room ambient temperature,

humiduty, and mechanical vibration conditions that would exist before, during, and following a
design basis accident without loss.of safety function for the time required to perform the safety

7 function.
\
A\

REVISE ITEM NUMBER 9b (formally item 8b) TO BE AS FOLLOWS: \\
9. b) The PMS two-out-of-four initiation logic reverts to two-out-of-three coincidence logic if one of
the four channels is bypassed. The PMS automatically produces a reactor trip or engineered

safety feature initiation upon an attempt to bypass more than two channels of a function that
uses two-out-of-four imtiation logic.

REVISE AND EXPAND ITEM NUMBER 11 (formally item 10) AS FOLLOWS:

i1. The PMS hardware and software is developed using a planned design process which provides for
specific design documentation and reviews during the following life cycle stages:

a) Design requirement phase

b) Definition phase

¢) Development phase

d) Test phase

¢) Installation phase

f) Operation and maintenance phase.

12. The PMS software is designed, tested, installed, and maintained using a process which incorporates
a graded approach according to the software's relative impontance to safety and specifies
requirements for:

a) Software management including documentation requirements, standards, review requirements,
and proce Jures for problem reporting and corrective action

b) Software ¢~ ..guration management inc'ading histoncal records of software and control of
software changes

¢) Venfication and validation including requi"ements for reviewer independence.
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01-306. NRC's concerns regarding AP600 safe shutdown capabilities during
and/or after a design basis fire.

I AP600 Compliance with Regulations for Passive ALWRs

A. Compliance with BTP CMEB 9 5-1

SSAR Table 9.5.1-1, note the following:

Item 16 AP600 uses two levels of damage limits: safe shutdown and design
basis accidents (in contrast to three in App. R hot shutdown, cold
shutdown, and DBAs). Safe shutdown capability is protected from
damage caused by a single fire.

(AP600 “safe shutdown™ is deemed equivalent to cold shutdown. In SECY-94-084, it
is recognized that Passive ALWR designs are limited by the inherent ability of the
passive heat removal processes. FPRI's position is that safe stable shutdown condition
ts at 420 °F, and that passive safety systems need not be capable of achieving cold
shutdown, based on the belief that the passive decay heat removal systems have
inherently high long-term reliability .

The NRC Staff position is that an RHR system be able to bring the plant to cold
shutdown conditions (with reference to GDC 34 and RG 1.139) was established to
enable the licensee to perform inspection and repair at the plant. The Staff believes
that other plant conditions may constitute a safe shutdown state as long as reactor
subcriticality, decay heat removal, and radioactive materials containment are properly
maintained for the long term.

The Staff recommends that the Commission approve the EPRI's proposed

420 deprees F or below, rather than the cold shutdown condition required

RG 1.139, as a safe stable condition which the passive decay heat removal systems

must be capabl ‘hievi intaini ' . This

recommendation is predicated on an acceptable passive safety system performance and
n_ace re 10 i f regulatory treatment of non-safety systems.)

The Commission has made determinations on the Staff's recommendations (SECY-
94-084) regarding Safe Shutdown Requirements (item C) in the memorandum of June
30, 1994 from John C. Hoyle to James M. Taylor.




Item 25 Safe shutdown system:. are protected such that reliance on alternative or
dedicated shutdown capability 1s not necessary (in contrast with App. R
allowed Alternative or Dedicated Shutdown).

(AP60O0 safe shutdown capabilities include methods for using safety-related systems
only, safety-related and nonsafety-related systems, or nonsafety-related systems only.
The safe shutdown capabilities using safety-related systems are fully protected to
ensure that at least one safe shutdown capability is available in the event of a single
fire, without taking any credit for repairs or operator actions in the fire-affected area,
and ail equipment within the fire area is rendered inoperable by the fire. AP600 does
not rely on an alternative or dedicated shutdown capability.)



'Y-90-016 Evolutionary I.W
(re-iterated in SECY-93-087)

“D. Fire Protection”

R Certification Issues

an. 12, 1990)

The evolutionary ALWR designers must ensure that
safe shutdown can be achieved, assuming that all

equipment in any one fire area will be rendered
inoperable by the fire and that re-entry into the fire
area for repairs and operator actions is not possible.
The control room is excluded from this approach,
provided an independent alternative shutdown
capability that is physically and electrically
independent of the control room is included in the
design.

AP600 complies. At Teast
one of safe shutdown
capability using safety-
related systems (SSAR
7.4.1.1) is available in the
event of a single fire,
without requiring repairs
or operator actions in the
“ire-affected area.

Evolutionary ALWRS must provide fire protection for
redundant shutdown systems in the reactor containment

building that will ensure, to the extent practicable. that

one shutdown division will be free of fire damage.

AP600 complies. SSAR
9A.3.1.1 provides the
FHA and Safe Shutdown
Analysis.

Additionally, the evolutionary ATWR designers must
ensure that smoke, hot gases. or the fire suppressant
will not migrate into other fire areas to the extent that
they could adversely affect safe-shutdown capabilities,
including operator actions.

AP6U0 complies. Fire-
smoke dampers are
utilized to minimize
migration of the effects of
fire through the shared
HVAC. (See attached
sketch and response to
OI-323 located elsewhere
in this letter.)

L April 26, 1990 Staff Letter to the Commission, Re. Evolutionary LWR
Certification Issues and Their Relationship to Current Regulatory

Requirements

“6. Fire Protection”

Proposed enhancements that represent a significant
improvement in physical separation requirements and
in the need to consider the effects of smoke, heat, and
fire suppressant migration into other areas. In
particular, re:'undant train separation is likely to be the
most significant feature leading to reduced fire risk.

AP600 complies. Fire-
smoke dampers are
utilized to munimize
migration of the effects of
fire through the shared
HVAC.




Additionally, in the NRC Request for Additional Information. RAI 2¥0.12. it
was stated that .......... “based on its review of Section 7.4, the staff has
determined that safe shutdown as defined above can be achieved within

36 hours following a fire event using only saf:ty-related equipment and can be
maintained long-term (i.e., beyond 36 hours after it has been achieved)
provided: (1) the safety-related passive systems used for safe shutdown perform
their intended function; (2) nonsafety-related equipment are available for long-
term maintenance of safe-shutdown; and (3) all staff's concerns identified in the
following sections are resolved. For ithe above reasons, consistent with SECY-
94-084 (approved by Commission, see SRMs dated June 30. 1994 and June 2%,
1995) position on safe shutdown requirements for passive plant designs, the
staff accepts safe shutdown as defined above as a safe stable condition for
AP600, subject to an acceptable passive system performance and an acceptable
resolution of the issue of reguiatory treatment of non-safety systems (RTNSS).

"

........

“Response:
Westinghouse concurs with the definition of safe shutdown presented in this
Request for Additional Information.”



For discussion purposes only, the following AP600 comparison with App. R and

other regulations/guidelines for LWRs is presented. No regulations require such

comparison as App. R is not applicable to AP600.

A.

AP600 short-term safe shutdown capability (to be initiated following a design
basis fire-event, when using safety-related systems only) includes maintaining
the reactor subcritical, the reactor coolant average temperature less than or
equal to no load temperature, and adequate coolant inventory and core cooling.
The long-term safe shutdown conditions are the same as the short-term safe
shutdown conditions except that the coolant temperature shall be less than

420 °F. This long-term condition must be achieved (using safety related

equipt -ent) within, 36 hours and maintained indefinitely. (SSAR 7.4)

Based on the above:

(1) AP600 long-term safe shutdown condition shall be deemed equivalent to
cold shutdown discussed in Appendix R of 10CFRS0. SECY-94-0%84
confirms this equivalency.

(2) App-R IILG.1.b. “Systems necessary to achieve and maintain cold
shutdown from either the control room or emergency control station(s)
can be repaired within 72 hours” is not applicable to AP600.

(3) App.R I11.G.3 that provides “Alternate or dedicated shutdown
capability” is also not needed for AP600, because on AP600 none of the
following App.R conditions exist; a) protection of systems whose
function is required fcr hot shutdown does not satisfy the requirement
of I1.G.2, and b) where redundant trains of systems required for hot
shutdown located in the same fire area may be subject to damage from
fire suppression activities or from the rupture or inadvertent operation of
fire suppression systems. However, the App.R requirement of “In
addition, fire detection and a fixed fire suppression system shall be
installed in the area, room, or zone under consideration” has been
implemented for AP600 Containment fire area. Fire detectors and
standpipe and hose coverage are provided.

See also AP600 SSAR Table 9.5.1-1 (Comparison with BTP CMEB
9.5-1 Guidelines) Item 25. Remarks: “Safe shutdown systems are
protected such that reliance on alternative or dedicated shutdown
capability is not necessary”.

GL 86-10 that provides interpretations of App. R regarding the
Alternative or Dedicated Shutdown is also not applicable on AP600.
And the interpretation of App. R “free of fire damage” is not applicable,
because on AP600, all equipment within the fire area are rendered
inoperable by the fire, in compliance with SECY-90-016.

§



(4) App.RIILL. detailing the requirements of Alternative and dedicated
shutdown capability provided for a specific fire area is not applicable to
AP600. Item (3) above confirms that AP600 does not require an
Alternative or dedicated shutdown capability.

App.R Fire Damage Limits for hot shutdown safety function is “One train of
equipment necessary to achieve hot shutdown from either the control room or
emergency control station(s) must be maintained free of fire damage by a
single fire, including an exposure fire”, and for cold shutdown is “Both trains
of equipment necessary to achieve cold shutdown may be damaged by a single
fire, including an exposure fire, but damage must be limited so that at least one
train can be repaired or made operable within 72 hours using onsite capability”.

AP600 complics with the fire damage limits for hot shutdown safety function,
~and even better for cold shutdown function, because AP600 safe siutdown
systems (using safety-related systems) are fully protected such that reliance on
repairs of fire-damaged equipment within 72 hours is not necessary. See also
AP600 SSAR Table 9.5.1-1 (Comparison with BTP CMEB 9.5-1 Guidelines)
Item 16, Remarks: “AP600 uses two levels of damage limits: safe shutdown
and design basis accidents. Safe shutdown capability is protected from damage
caused by a single fire.”

Also, GL 86-10 that provides interpretations of App. R regarding the allowed
repair of cold shutdown equipment is also not applicable on AP600).

Based on the discussions above, a major fire involving the Turbine Building
with its potential consequences of loss of the nonsafety-related RHR systems
should not be a nuclear safety issue on AP600. It may become a property loss
prevention issue, especially from the plant underwriter's perspective. However,
AP600 turbine building fire protection is consistent with the current industry
standards, such as, NFPA 803, 804, 850 and EPRI NP-4144 (July 1985).




O1-314. AP600 Fire Detection and Alarm System

I Compliance with BTP CMEB 9.5-1 (see SSAR Table 9.5.1-1)

112, Fire detection systems should be AP600 complies.
provided for areas that contain or present
a fire exposure to safety-related
equipment.

113, Fire detection systems should AP600 complies, no exception to NFPA
comply with the requirements of Class A | 70 & 72D is identified.

systems as defined in NFPA 72D and
Class 1 circuits as defined in NFPA 70.

I'14. Fire detectors should be selected and | AP600 complies, no exception to NFPA
installed in accordance with NFPA 72E. 72 is identified.

[15. Testung of pulsed line-type heat | AP600 complies.
detectors should demonstrate that the
frequencies used w | not affect the
actuation of protec.uve relays in other
plant systems.

116. Fire detection systems should give AP600 complies.
audible and visual alarm and annunciation
in the main control room.

" T17. Where zoned detection systems are | AP600 complies.
used in a given area, local means should
be provided to identify which zone has
actuated.

118, Local audible alarms should sound AP600 complies.
in the fire area.

119, Fire alarms should be distinctive and | AP&00 complies.
unigue so they will not be confused with
any other plant system alarms.

120. Primary and secondary powei AP600 complies, no exception to NFPA
supplies, which satisfy the provisions of | 72D is identified.

section 2220 of NFPA 72D, should be
provided for the fire detection system and
for electrically operated control valves for
automatic suppression systems.




2. Disposition of NRC concerns

I. Fire detection in safety related areas 1s
seismically qualified.

AP600 does not intend to have a
seismically qualified fire detection
system. There is no requirement to make
the fire detection system to withstand
design basis earthquake, or 0 remain
functional following a seismic event.
However, with microprocessor-based
equipment and components the fire
detection system can be expected to be
unaffected by earthquakes, and the
potential of spurious actuation should be
minimal.




0Ol1-321. AP600 Fire Pumps

I Compliance with BTP CMEB 9.5-1 (see SSAR Table 9.5.1-1)

28A sufficient number of pumps
should be provided so that 100 percent
capacity will be available assuming
failure of the largest pump or loss of
offsite power.

AP600 complies, one electric motor-
driven and one diesel-driven fire pump,
100% capacity each, are provided.

129. Individual fire pump connections to
the yard fire main loop should be
separated with sectionalizing valves
between connections.

AP600 complies. Fire pump discharge
lines are re-arranged so they are
individual connections to the yard fire
main, with sectionalizing valves between
connections,

130. Each pump and its dnver and
controls should be separated from the
remaining fire pumps by a 3-hour rated
fire wall.

AP600 complies.

Each fire pump and its controller are
located in a room enclosed by 3-hour fire
barrier.

13T The Tuel for the diesel fire pump
should be separated so that it does not
provide a fire source exposing safety-
related equipment.

AP600 complies.

Fuel oil day tank is in the diesel engine-
driven fire pump room that is enclosed by
3-hour fire barrier. The fuel oil storage
tank is located outdoor.

132, Alarms indicating pump running,
driver availability, failure to start, and
low fire main pressure should be
provided in the main control room.

AP600 complies.
Refer to P&ID FPS M6-001.

133. The fire pump installation should
conform to NFPA 20.

AP600 complies. No exception to
NFPA20 is identified. (See Table 9.5.1-3.)




- B Disposition of NRC concerns

1. Can the yard fire main be supplied by
the fire pumps if there is fire damage to
the yard main extension inside the
Turbine Building?

Yes. The fire pumps can sall supply the
yard main and the yard main extension
can be isolated if it is damaged by the
fire.

2. Will the air intake of the diesel fire
pump be affected by the turbine building
fire?

No. The fire pump diesel-engine driver
outside air intake is located at the same
side of the building with the other HVAC
outside air intakes, remote from the
discharge points including smoke relief
through the roof. Additionally, the intake
is located within the envelope of the fire
pump fire area.

3. Will the power supply of the electrical
motor-driven fire pump survive a fire in
the Turbine Building?

Fire pump motor supply is designed and
routed in conformance with NFPA 20 and
NFPA 70.

Since routing from the non-diesel bus is
less susceptible to a turbine building fire
and a diesel back fire pump is not
required if a diesel fire pump is installed,
the present SSAR 9.5.1.2.3 wording “The
motor-driven fire pump is supplied with
power from the diesel-backed non-Class
IE switchgear”, will be revised in SSAR
Rev. 12 to indicate the motor-driven fire
pump is not cn the plant diesels.

4. Are the fire tanks too close to the
Turbine Building? Could they be
damaged by a turbine building fire?

4. 'As noted in meetings with the o
this is not a licensing issue but an
insurance issue. Westinghouse is
presently reviewing its design in this area
to determine its insurance liabilites.

10



01-322. AP600 Basis for Selecting NFPA 14, Class 11, Standpipe and Hose
Stations

BTP 9.5-1 guidelines recommend installation of standpipe and hose stations that meets
the requirements of NFPA 14, however, it does not call for a specific class of
standpipe system per NFT'A 14 to be provided. NFPA 14 provides three classes for a
standpipe system based on its intended use (for the manual firefighting efforts),
however, it too does not specify specific applications, buildings or facilities where
such classes of standpipe systems should be provided.

As stated in SSAR 9.5.1.2.1.5, the AP600 fire protection standpipe and hose systems
are provided for each building, for Class II service in accordance with NFPA 14, ie..
primarily intended for use primarily by the building occupants or by the fire
department (plant fire brigade) during initial response. Each hose reel or rack contains
up to 100 ft. of 1-1/2 in. fire hose.

AP600 fire hazard and protection analyses (SSAR section 9A) showed that in the
nuclear island the postulated fires are primarily fires involving electrical equipment
and cables or ordinary class A combustibles such as paper or trash. There are no insitu
flammable liquids or gases expected to be present within the nuclear island. Consistent
with the postulated fire characteristics and manual extinguishing techniques, plus the
AP600 fire areas compartmentalization and configurations, a Class I1 standpipe with
1-1/2" hoses is deemed most practical as it can be safely used by the plant fire brigade
without undue damages to nonfire-affected facilities and equipment.

In the Turbine Building, recognizing that the postulated fires may invoive flammable
liquids or gases, such as, lubricating fiuid, hydraulic fluid, hydrogen, e*~., the hose
stations are provided with a 2-1/2 in. angle valve. A 2-1/2 to 1-1/2 F se coupling is
installed at the hose rack, together with the up to 100 ft. of 1-12 in. ire hose. Hence
the fire brigade has the option to breakaway the hose coupling, and .itached their
portable 2-1/2 in. hoseline in order to obtain a greater flow rate.

In either case, the fire brigade can also supplement the interior hosestreams by using

the additional 2-1/2 inch hoses that are connected to the nearest hydrant(s), should it
become necessary.



01-323.

AP600 Protection from Smoke Spread

l. Compliance with BTP CMEB 9.5-1 (see SSAR Table 9.5.1-1)

99. Smoke and corrosive gases should be
discharged directly outside to an area that
will not affect safety-related plant areas.

AP600 complies, smoke exhaust outlets
are located remote from outside air intake
openings to preclude recirculation of
smoke into the buildings.

100. To facilitate manual firefighting,
separate smoke and heat vents should be
provided in certain areas.

AP600 complies, smoke and heat venting
capability is provided as described in
App.9A, Fire Protection Analysis.

101. Release of smoke and gases
containing radioactive materials to the
environment should be monitored.

AP600 complies.

2. Compliance with SECY-90-16, lwolutmnary LWR Certification Issues

(Jan.12, 1990)

Additionally, the evolutionary ALWR
designers must ensure that smoke, hot
gases, or the fire suppressant will not
migrate into other fire areas to the extent
that they could adversely affect safe-
shutdown capabilities, including operator

AP600 complies. Fire-smoke dampers are
utilized to minimize migration of the
effects of fire (smoke and hot gases)
through the shared HVAC ductwork that
serves a single train of safety-related
equipment rooms (Div. A&C, or

Div. B&D).

12




3. Disposition of NRU concerns

1. Define the detector to smoke damper
logic.

Opening and closing of the combination
fire/smoke dampers will be controlled by
the fire detection system that comprises
of area detectors and in-duct detectors.
The area smoke detectors will initiate the
closing of the fire/smoke dampers. A high
temperature override will close the
damper when the in-duct secondary high
temperature sensor senses a temperature
higher than the fire damper's fusible link
rating.

2. Define the location of smoke detectors
used for Cumper control.

Area smoke detectors will be used for
conirolling the opening/closing of the
combination fire/smoke dampers. The
concept is to close the si.ioke damper and
to isolate the fire-affected room at the
early stage of the fire, and as soon as
smoke is developed and detected by the
area detecior(s), while allowing the
HVAC system to «~atinue running and
providing pressur.z.tion of the non-
affected rooms.

J. Describe overall smoke control
! philosophy, log’c and implementation.

Smoke control Togic will be integrated
with the corresponding HVAC centrol
logic.

Upon detection of smoke in a room, that
room wid be immediately isolated by
using the combination fire/smoke
dampers. Meanwhile, the HVAC is
designed to continue running to serve the
other non-affected rooms and to provide
ambient pressurization that will help
confine smoke and hot gases within th.»
fire-affected room. For post-fire recovery
the fire/smoke damper will be reopened
and smoke removal will be accomplished
by runn ag the HVAC system in a once-
through mode.




I7Lescribe in details the re-opening of
fire and smoke dampers.

Reopening ti:: combination fire/smoke
dampers can ve accomplished from a
remote location, i.e. from the fire alarm
and control panel(s). However, when the
damper is closed due to high temperature,
resetting the high temperature sensor
needs to be made at the damper.
Therefore, on AP600 the damper
actuators and controller will be located
outside of the fire-affected areas, either in
the corridor ceiling or in the mechanical
equipment room

14
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Open Item No. 5011 requests that Westinghouse provide drawings to show the design of the water-
filled bladders that will provide shielding in the 2 inch seismic gap between the end of the fuel
transfer tube shielding and the steel containment.

The water-filled bladders will provide shielding in this area during fuel transfer and will accommodate
relative movement between the containment and the concrete transfer tube shielding during reactor
operation. The location of the water-filled bladders is shown on Sketch 970312, and outline Sketches
§70313 and 970317 shows the size and configuration of the bladders.

The shields are totally passive and are flexible to adapt to varying gaps. The shields will be
fabricated using a 2-ply bladder with an inner rubberized bladder for long term fluid containment and
an outer bladder for puncture and abrasion resistance. The bladders will be supported by a structural
angle which wil! sit on top of the concrete shielding as illustrated on the sketches. The shields will
withstand the radiation exposure expected during the transfer of spent fuel assemblies(i.e.
approximately 107 rads) during the plant design life.

Dose rates outside of the fuel transfer tube shield walls are expected to be less than 15 millirem/hr
during fuel transfer operations. Similar levels are expected outside of the gap between the shield
walls and the containment liner with the water-filled shield bladder in place.

Personnel access to the middle annulus area, where the transfer tube is located, will be minimal with
highly restrictive personnel accass controls. As shown on SSAR Figure 12.3-3 (Sheet 6 of 16), there
is a locked entrance at the only access point to the middle annulus area (room no. 12354) outside the
annulus. Further, there is a fire door (always closed) at the entrance to the middle annulus at
elevation 107°-2",

The fuel transfer tube shield has a removable shield plug/hatch that allows for periodic inspection of
the fuel transfer tube's welds. The opening of this hatch is near the west wall of the shield at
elevation 109'-10" and will always be locked except during transfer tube inspection activities when
fuel transfer operations are not in progress. The hatch will be administratively controlled and treated
as an entrance to0 a very-high radiation area under 10 CFR 20. Also, the shield design includes a
shadow shield between the ladder below the hatch and the transfer tube. This serves as a labyrinth
shield and avoids a direct line of sight to the transfer tube during egress from the area around the

transfer tube. J. Sejvar / R. Meuschke 3/17/97
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To: Cliff Fineman (INEEL) (ag RCY - 52L = 273¢

Subject: Use of Quench Model in NOTRUMP Final Validation Report
Date: March 19, 1997
Pages: 30 counting this page

During the Westinghouse/NRC meeting on 3/13/97, we discussed the use of the
‘quench” model in the NOTRUMP Final Validation Report. Ralph Landry asked that
we fax a copy of the key overheads related to the quench model to you.

Attached are the key overheads.
Included is:

1) (page 2) a brief history of the use of the quencii model

2) (page 3) a list of the tests analyzec wiii, NCTRUMP and the test
conditions (3 runs were done for each case - base, high leakage, low
leakage)

3) (pages 4 - 8) five sample plots from the Final Validation Report showing
how our calculations for G2 compare to the data

4) (page 9) summary table of simulation results with final code version and
quench model off compared to preliminary code version with quench
model on

5) (pages 10 - 20) sample comparison plots for cases with final code

version and quench model off versus cases with preliminary code version
with quench model on

6) (pages 21 - 28) comparison plots including cases with final code version
and quench model on

7) (pages 29 and 30) summary slides

Feel free to call me to discuss this information. | can be reached at 412-374-4255.

G [ A - 3/19/1

Bob Osterrieder y.d . Py
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Quench model developed for cases with core nodes that uncover then have
some recovery

USE OF QUENCH MCDEL

Quench modgel originally used for all reported G2 runs

Quench model originally used for all reported ACHILLES runs

Code changes during project along with test cases :ndicated no need for use of
quench model in final calculations therefore, quench model description not
incluged n repon

In closing out documentation, repeated caiculations with final code version, final
options (quench model off, birthing off)

Repeat of base ACHILLES calculations with quench model off showed no
difference in results

Repeat of ACHILLES noding study Section 4.3.4 (4, 12, 24 & 48 nodes)
showed no difference in results except for 4 node case only (mixture level
spikes - 4 node case uses gquench model to eliminate spikes)

Section 4.3.4 concludes that we will use approximately 1 foot axial noding for
NOTRUMP simulations of heated bundles or cores. Therefore, 4 node case not
used to justify bigger nodes and not important to support final model.

Quench model NOT USED for any reported OSU or SPES-2 runs

Repeat of all G2 calculations indicated need for quench mocel for a few cases



MESTINGHOLSE PROPRIETARY Class 2

<Y

TABLE 4.4.3 i
G2 LOOP CORE UNCOVERY TEST PARAMETERS i
[mitial Bundle 7
Pressure Bundle Power Water Level Tests Analvzed |
Run Number (psia) (MW) (in.) with NOTRUMP |
18 779 0.603 114 ’ I
716 775 0.252 138 / i
717 796 0.905 102
718 799 1.258 90
719 194 0.267 138 /
720 395 0.615 114
721 394 0914 102
f 722 195 1264 84
723 395 0614 114
724 +4 0.252 126 /
728 96 0.59%9 B /
I 726 96 0.857 84
| 77 97 1.247 78
728 50 0.596 84
729 50 0.250 114 /
730 50 0.894 66
731 50 1.244 54
732 15.1 0.254 102 /
733 158 0.600 7 .
’f 734 16.1 0.900 60
7358 16.7 1.249 54
736 153 0.253 102
__————__________J
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WESTINGHOLSE PROPRIET ARy CLass 2

TEST 720 Pressure = 399 psia. Power = 0 6§19 yw:
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Figure 4.4-26 NOTRUMP Comparisons to G2 Test 720 Mixture Height with Uncertainties
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WESTINGHOLSE PROPRIZETARY CLass 2

MIXTURE LEVEL (1)

TEST 728 Pressure = 50 psig. Power = 0 536 uw:
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Figure 4429 NOTRUMP Comparisons to G2 Test 728 Mixture Height with Uncertainties
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WESTINGHOLSE PROPRIET(RY Class 2 (G’

TEST 729 Pressure = S0 psia.
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Figure 4.4.30 NOTRUMP Comparisons to G2 Test 729 Mixture Height with Uncertainties
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WESTINGHOL SE PROPRIETARY CrLass 2 ( 7
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Figure 4.431 NOTRUMP Comparisons to G2 Test 732 Mixture Height with Uncertainties




WESTINGHOL SE PROPRIET ARY Crass 2 /%;\

TEST 733 Pressure = 1% .8 psia. Power = 0.800 MW
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SUMMARY OF G2 CASES WITH FINAL CODE VERSION AND OPTIONS
(Quench Mode! Off)

NSD = No significant difference

Case Base High Leakage Low Leakage
71§ NSD NSD NSD
718 NSD NSD NSD
7189 NSD NSD NSD
720 NSD NSD NSD
724 NSD NSD NSD
725 NSD NSO NSD |
728 NSD NSD mixture level
spike
729 mixture level NSD NSD
spikes
732 mixture level mixture level mixture level
spike spikes spike
733 run aborted run aborted some early
~ 200 sec ~ 220 sec differences,
level spikes
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G~2 14-CORE NODE MODEL (RUN NUMBER 729) WITH BAFFLE _EAKAGE AND SUBCOOL ING
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RESULTS OF USE OF QUENCH MODEL FOR G2 CALCULATIONS

o] Most cases dont need gquench model
0 Quench model eliminates mixture level spiking

e} Mixture levels trends similar with or without spikes



&)

CONCLUSIONS

0 Demonstration of code prediction of level swell based on
GE, ACHILLES, and G2

0 Report already indicates that G2 calculations have much uncertainty

o] Not planning ‘o use quench mode! for plant design basis caiculations since no
uncovery in analyzed cases

0 Plan to

1) Indicate in G2 section of report that quench model exists and which
cases use it

2) Include new plots for cases with quench model included in G2 section of
repon

3) Include reference to T/H Uncertainty report for description of quench
model



AP6%0 TECHNIUAL SPECIFICATIONS 3/ } f/ ?7 d0< Q‘ 4

. WESTINGHOUSE RESPONSES TO NRC QUESTIONS AND COMMENTS

1) Safe Shutdown End State, LCO 3.0 3.

LCO 3.0.3 specifies that when an LCO is not met and the associated Actions are not met, the plant
shall be placed in MODE 5 within 48 hours. However, both LCOs 3.0.2 and 3.0.3 add a statement
that "when piant conditions or configuration prevent the unit from being brought to the required MODE
within the time limits specified using normal plant procedures, expedited actions shall be taken to
establish and maimain the required plant conditions...” LCO 3.0.2 further states that "gntry into LCO

[ in this situation” (Undet.ine added) This essentially amounts to a waiver for
LCO 3.0.3 when the mode reduction cannot be accomplished within the required completion time as
long as "expedited actions” are taken.

The situation arises because the MODE reduction completion times specified in LCO 3.0.3, when an
LCO is not met, are based on the availability of non-safety, active systems, such as startup feedwater
system (SFW) and normal residual heat removal system (RNS). If these active systems are not
available, the AP600 passive systems alone cannot achieve MODF. reduction within the specified times.
Therefore, if the active heat removal systems needed for cool-down are not available, LCO 3.0.2 and
3.0.3 would not only permit longer MODE reduction times, but alse exempt the MODE reduction
requirement altogether as long as expedited actions are taken to accomplish unit shutdown as soon as
practical. There are no further specifications regarding the "expedited actions® as well as the extended
comy.tion time.

While the SFW and RNS are necossary systems for MODE reduction within the specified completion
times, they are not included in the TS because, Westirghouse contends, they do not meet any of the
criteria for inclusion in the TS. Therefore, there is no TS requirement to controi the reliability and
availzhility of an important non-safety active system that is needed to complete the MODE reduction
mission; and, when an LCO is not met, the compliance for LCO 3.0.3 MODE reduction is waived
when this active system is unavailable. Without any control over the reliability/availability of the
important RNS, there will be no control 1o minimize the exemption of MODE reduction requirement
when an LCO is not met, and LCO 3.0.3 becomes meaningless because it is exempt when the RNS is
unavailable.

Therefore, the propesed LCOs 3.0.2 and 3.0.3, as well as their BASES, are nct acceptable. The TS
should be revised by either deleting the statement of compliance exemption (due to nonsafety system
unavailability) from LCOs 3.0.2 and 4.0.3, or adding the reliability/availability requirements of
important nonsafety systems that are needed for completion of MODE reduction within the specified
times. In SECY-94-084, ltem A, Regulatory Treatment of Nor-safety Systems, the Commission
indicated its acceptance of "simple technical specifications” as an availability control mechanism for the
important non-safety systems. If Westinghouse proposes to include in LCOs 3.0.2 and 3.0.3 the
statement allowing compliance exemption, it shouid also propose a proper TS LCO to assure
availability of those active systems which are relied upon to complete the mode reduction requirements.

. 36\\\ \"Ng{ﬂam
Trom: &obin [ydes ol /B
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AP600 TECHNICAL SPECIFICATIONS
WESTINGHOUSE RESPONSES TO NRC QUESTIONS AND COMMENTS

W Response (Revision | based on informal NRC feedback on previous Response):

The AP600 Technical Specification LCO 3.0.3 was originally written in 1992 to be consistent with the
capabilities of the passive systems (o piace the plant 10 a safe shut down condition. The LCO 3.0.3
Completion Times were longer than for operating plants and the final shut down mode was MODE 4,
consistent with the capabilities of the passive systems. In conjunction with this approach, MODE 4
was definea as 200 1o 420°F rather than the standard 200 to 350°F, since passive systems can not cool
the plant down to much less than 400°F in a+easonable-period-of+ime less than 37 hours. The use of
nonsafety-related systems was not discussed in LCO 3.0.3. It was expected that the plant would use
the systems normally used to perform plant shutdowns, including main feedwater, offsite power, etc.

In the May 1996 Senior Management Meeting, the NRC provided guidance that shutdown to only
MODE 4 in LCO 3.0.3 was unacceptable and that if shutdown to MODE § were specified assuming
the availability of nonsafety-related systems, that Technical Specification requirements on the
nonsafety-related systems would not be necessary. Based on the NRC guidance, LCO 3.0.3 was
revised (SSAR Rev. 9) , including shutdown 10 MODE $-and-shorercomplenon-times. Additionally,
LCO 3.0.2 and 3.0.3 were revised to clearly state that the nonsafety-related shutdown systems were not
governed by Technical Specifications so that no violations would apply if non-technical specification
shutdown systems were unavailable.

The importance of AP600 nonsafety-related systems has been systematically evaluated and an
appropriate level of reliability and availability requirements has been identified. These evaluations
include the RTNSS evaluation, Technical Specification selection evaluation and the Reliability
Assurance Program (RAP).

The RTNSS evaluation (WCAP-13856) did not capture SFW and only captured RNS because it is an
important factor in the initiating event frequency of loss of normal cooling during cold shutdown
operation with reduced inventory. The RNS was not RTNSS important during other modes of plant
operation. WCAP-13856 contains recommendations 10 the COL for the development of plant operating
procedures that will provide short term availability control of the RNS and its necessary support
systems during its RTNSS important mission (cold snutdown with reduced inventory).

The Technical Specification selection criteria in 10CFRS50.36 was applied to AP600. The selection
criteria did not capture the SFW, the RNS or any other nonsafety-related systems. It should be noted
that operating plants which have implemented NUREG-1431 have eliminated LCOs from the Standard
Technical Specifications using the 10CFRS50.36 selection criteria; many of these eliminated LCO's are
similar in safety importance to the LCO's suggested by the NRC for the RNS and SFW. LCO’s that
were eliminated from the Technical Specifications were relocated in other procedures or programs such
as the Technical Requirements Manual (TRM). These programs provide an appropriate level of
regulatory oversight / availability control for these less important features.

The AP600 RAP (SSAR table 16.2-1) provides for long term reliability of AP600 features. This table

includes both safety-related and nonsafety-related defense-in-depth features, such as the SFW and the
RNS.

The AP600 LCO 3.0.3 approach is based on specifying the safest course of action, considering
potential plant conditions. If nonsafety-related systems used to cool the plant to MODE $ conditions
are unavailable when the plant enters LCO 3.0.3, the operators will have sufficient time (o restors
those systems and sii-have4e place the plant in a safe shutdown condition.

Page 2 March 11, 1997



AP600 TECHNICAL SPECIFICATIONS
WESTINGHOUSE RESPONSES TO NRC QUESTIONS AND COMMENTS
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AP600 TECHNICAL SPECIFICATIONS
WESTINGHOUSE RESPONSES TO NRC QUESTIONS AND COMMENTS

Conclusions

In summary, Westinghouse has aitached a suggested modification to modified LCO 3.0.3 for NRC
review, This remains consistent with & the agreement at sequesi-of the NRC in-a Senior Management

Meeting based-on-a-agreement \hat this action would not lead to Technical Specifications on the
nonsafety-related systems which are needed to achieve MODE S, but which are not needed to achieve
the AP600 safe stable long term shutdov/n condition in MODE 4.

The NRC question recommendations two possible resolutions to their concerns:
1) to add technical specification requirements for SFW and RNS or
2) to eliminate the LCO 3.0.2 and 3.0.3 compliance exception

Westinghouse concludes that technical specification requirements for SFW and RNS are not necessary
in accordance with the 10CFRS0.36 criteria as well as past agreements with the NRC. NRC concurs.

Westinghouse agrees to eliminate the LCO 3.0.2 and 3.0.3 compliance exception as shown in the
attached markup. ' |
s e . : o : idod-in-the- 575

Therefore, LCCs 3.0.2 and 3.0.3 : are revised as

bt o : : o
mtached. Longer completion times and deletion of the complirace exceptions in LCO 3.0.2 are based
on the understanding that fines are assessed on utilities when the LCQ 3.0.3 conditions are not met, not
for entering LCO 3.0.3.

Page 4 March 11, 1997
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LCO Applicability
3.0

3.0 LIMITING CONDITIONS FOR OPERATION (LCO) APPLICABILITY

Lco 3.0.1

LCOs shall be met during the MODES or other specified

conditions in the Applicability, except as provided in LCO
3.0.2.

LCO 3.0.2

Upon discovery of a failure to meet an LCO, the Required
Actions of the associated Conditions shall be met, except as
provided in LCO 3.0.5 or 3.0.6.

In some cases, the Required Actions specify that the unit be
shutdown and placed in a Tower MODE. When plant conditions or
configuration prevent the unit from being brought to the
required MODE within the time limits specified using normal
plant procedures, expedited actions shall be taken to
establish and maintain the required plant conditions. This
should be accomplished in a controlled and orderly manner in
accordance with normal plant procedures, well within the
specified maximum cooldown rate and within the capabilities of
the unit using the available plant systems and components.

If the LCO is met, or is no longer applicable prior to
expiration of the specified Completion Time(s), completion of
the Required Action(s) is not required, unless otherwise
stated.

LCo 3.0.3

When an LCO is not met and the asscciated ACTIONS are not met,
an associated ACTION is not provided, or if directed by the
associated ACTIONS,; the unit shall be placed in a MODE or other
specified conditidn in which the LCO is not applicable.

Action shall be initiated within 1 hour to place the unit, as
applicable, in:

a. MODE 3 within 8 hours; and
4
b. MODE 4 within)? hours; and

C. MODE S within m?( !WY\cv(s\

When plant conditions or configuration prevent the unit from
being brought to the required MODE within the time limits
specified above using nurmal plant procedures, expedited
actions shall be taken to establish and maintain the required
plant conditions. This should be accomplished in a controlled

(continued)
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LCO Applicabilit
3.0

3.0 LCO APPLICABILITY

Lco 3.0.3
(continued)

and orderly manner in accordance with normal plant procedures,
wet within the specified maximum cooldown rate and within the

capabilities of the unit using the available plant systems and
components.

Exceptions to this specification are stated in the individua)
specifications.

Where corrective measures are completed that permit operation
in accordance with the LCO or ACTIONS, completion of the
actions required by iC0 3.0.3 is not required. LCO 3.0.3 is
only applicable in MODES 1, 2, 3, and 4.

LcoO 3.0.4

When an LCO is not met, entry into a MODE or other specified
condition in the Applicability shall not be made except when
the associated ACTIONS to be entered permit continued
operation in the MODE or other specified condition in the
Applicability for an unlimited period of time. This
Specification shall not prevent changes in MODES or other
specified conditions in the Applicability that are required to

comply with ACTIONS or that are part of a shutdown of the
unit.

Excepticns to this specification are stated in the individual
Specifications. These exceptions allow entry into MODES or
other specified conditions in the Applicability when the
associated ACTIONS to be entered allow unit operation in the
MODE or other specified condition only for a limited period of
time.

LCO 3.0.4 is only applicable for entry into a MODE or other
specifiea condition in the Applicability in MODES 1, 2, 3,
and 4.

LCO 3.0.5

Equipment removed from service or declared inoperable to
comply with ACTIONS may be returned to service under
administrative control solely to perform testing required to
demonstrate its OPERABILITY or the OPERABILITY of other
equipment. This is an exception to LCO 3.0.2 for the system
returned to service under administrative control to perform
the test required to demonstrate OPERABILITY.

(continued)
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LCO Applicability
B 3.0

B 3.0 LIMITING CONDITIONS FOR OPERATION (LCO) APPLICABILITY

BASES

LCOs LCO 3.0.1 through LCO 3.0.6 establish the general

requirements applicable to all Specifications and apply at
all times, unless otherwise stated.

LCO 3.0.1 LCO 3.0.1 establishes the Applicability statement within
each individual Specification as the requirements for when
the LCO is required to be met (i.e. when the unit is in the
MODES or other specified conditions of the Applicability
statement of each Specification.)

LCO 3.0.2 LCO 3.0.2 establishes that upon discovery of a failure to
meet an LCO, the associated ACTIONS shall be met. The
Completion Time of each Required Action for an ACTIONS
Condition is applicable from the point in time that the
ACTIONS Condition is entered. The Required Actions
establish those remedial measures that must be taken within
specified Completion Times when the requirements of an LCO
are not met, This specification esteblishes that:

a. Completion of the Required Actions within the specified
Completion Times constitutes compliance with a
Specification; and

b. Completion of the Required Actions is not required when
an LCO is met within the specified Comptetion Time,
unless otherwise specified.

¢. Required Actions which specify unit shutdown require

the use of nonsafety related systems which may be
unavailable,

Compiramee-with the specifiedCompletion
W Restoration of the
nonsafety system(s)” ively pursued such that the

required unit shutdown is accomplished es—seen—as with.n the
Mcﬂ"%omr—, unit conditions shall edse be speqé'd.
considered by the operators such that overall safety is Gﬂ*fk’h”
optimized. These considerations may include delay of TN,
repairs or use of temporary equipment. In ihese cases,
Specification compliance is maintained by completion of

the specified shutdown as—soones—precticat—ia
particulary—transiting from-MODE 30—

(continued)
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LCO Applicability

B 3.0
BASES
LCO 3.0.2 HOBE-4--wsingonly the passive,—safety—retated—tystemtsy
(continued) nay—be—accompiished—attime—grestor than—24-howprs—

Although nonsafety related systems are necessary for RCS
cooldown to less than 200°F within the Completion Times
specified, OPERABILITY of the nonsafety related systems is
not required or impiied by these Technical Specifications.

There are two basic types ~f Required Actions. The first
type of Required Action specifies a Lt'me l1imit in which the
LCO must be met. This time limit is the Completion Time to
res_.re an inoperabla system or component to OPERABLE
status or to restore variables to within specified limits.
If this type of Required Action is not completed within the
specified Completion Time, a shutdown may be required to
place the unit in a MODE or condition in which the
Specification is not applicable. (Whether stated as a
Required Action or not, correctior of the entered Condition
is an action that may always be considered upon entering
ACTIONS.) The serond type of Required Action specifies the
remedial measures that permit continued operation of the
unit that is not further restricted by the Completion Time.
In this case compliance with to the Required Actions
provides an acceptable level of safety for continued
operation.

Compieting the Required Actions is not required when an LCO
is met, or is no longer applicable, unless otherwise stated
in the individual Specifications.

The nature of some Required Actions of some Conditions
necessitates that, once the Condition is entered, the
Required Actions must be completed even though the
associated Conditions no longer exist. The individual
LCO’s ACTIONS specify the Required Actions where this is
the case. An example of this is in LCO 3.4.3, "RCS
Pressure and Temperature (P/T) Limits."

Th “~mpletion Times of the Required Acti~ns are also
ap, 14 .ble when a system or component is removed “rom
service intentionally. The reasons for intentionally
relying on the ACTIONS include, but are not limited to,
performance of Surveillances, preventive maintenance,
corrective maintenance, or investigation of operational
problems. Entering ACTIONS for these reasons rust be done
in a manner that does not compromise safety. Intentional
entry into ACTIONS should not be made for operational

(continued)
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LCO Applicability
B 3.0

BASES
LCO 3.0.2 convenience. Alternatives that would not result in
(continued) redundant equipment being inoperable should be used

instead. Doing so limits the time both subsystems/trains
of a safety function are inoperable and limits the time
other conditions could exist which result in LCO 3.0.3
being entered. Individual Specifications may specify a
time 1imit for performing an SR when equipment is removed
from service or bypassed for testing. In this case, the
Completion Times of the Required Actions are applicable
when this time 1imit expires, if the equipment remains
removed from service or bypassed.

When a change in MODE or other specified condition is
required to comply with Required Actions, the unit may
enter a MODE or other specified conditicn in which another
Specification becomes applicable. In this case, the
Completion Times of the associated Required Actions would
apply from the point in time that the new Specification

becomes applicabie, and the ACTIONS Condition(s) are
entered.

LCO 3.0.3

LCO 3.0.3 establishes the actions that must be implemented
when an LCO is not met; and:

a. An associated Required Action and Completion Time is
not met and no other Condition applies; or

b. The condition of the unit is not specifically addressed
by the associated ACTIONS. This means that no
combination of Conditions stated in the ACTIONS can be
made that exactly corresponds to the actual conditicn
of the unit. Sometimes, pussible combinations of
Conditions are such that entering LCO 3.0.3 is
warranted; in such cases, the ACTIONS specifically
state a Condition corresponding to such combinations
and also that LCO 3.0.3 be entered immediately.

This Specification delineates the time limits for placing
the unit in a safe MODE or other specified condition when
operation cannot be maintained within the limits for safe
operation as defined by the LCO and its ACTIONS. It is not
intended to be used as an operational convenience that
permits routine voluntary removal of redundant systems or
components from service in lieu of other alternatives that

would not result in redundant systems or components being
inoperable.
(continued)
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LCO Applicability
B 3.0

BASES

LCO 3.0.3 Upon entering into LCO 3.0.3, 1 hour is allowed to prepare
(continued) for an orderly shutdown before initiating a change in unit

operation. This includes time to permit the operator to
coordinate the reduction in electrical generation with the
load dispatcher to ensure the stability and availability of
the electrical grid. The time limits specified to reach
Tower MODES of operaiion permit the shutcown to proceed in
a controlled and orderly manner that is well within the
specified maximum cooldown rate and within the capabilities
of the unit. The specified Completion Times assvme the
availability of nonsafety related systems .~ .v are normally
used during a unit cooldown. A1l or some of these systems
will be used, as necessary, to establish and maintain the
required MODE. Using only the passixe safety related
systems, the time to reach M 4 is Stpectq to exceed the
specified Completion Time (20%hours) and = ary, depending
upon the specific systems used and the initial and
transitory plant conditions experienced during the MODE
change. For example, the unit can be brought to MODE 4 in
approximately 37 hours using the Passive Residual Heat
Removal System. Regardless of the cooldown systems
available, the MODE changes will be completed in a
controlled and orderly manner that is well within the
specified maximum cooldown rate and within the capabilities
of the available cooldown systems. This reduces thermal
stresses on components of the Reactor Coolant System and
the potential for a plant upset that could challenge safety
systems under conditions to which this specification
applies. The use and interpretation of specified times to
complete the actions of LCO 3.0.3 are consistent with the
discussion of Section 1.3, "Completion Times".

Although ngnsafety related systems steh—es—startup

t
are necessary for RCS cooldown to less than 200°F

(MODE §) within the Completion Times specified, OPERABILITY
of these—or—other nonsafety related systems is not required
or implied by these Technical Specifications.

If nonsafety related systems required to complete a
shutdown in accordance with LCO 3.0.3 are not available,
.ﬂQA_ZE( he systems shall be restored as needed to accomplis” the
AR L shutdown] System restoration shall be comﬁs\eted as so.1 as
S%‘“ " possible; however, unit conditions shall also be considered
by the operators such that overall safety is optimized.
These considerations may include delay of repairs or use of

temporary equipment. (continued)
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LLU Applicaprity
B 3.0

BASES

LCO 3.0.3 A unit shutdown required in accordance with LCO 3.0.3 may
{continued) be terminated, and LCO 3.0.3 exited if any of the following
occurs:

a. The LCO is now met.

b. A Condition exists for which the Required Actions have
now been performed.

¢. ACTIONS exist that do not have expired Completion
Times. These Completion Times are applicable from the
point in time that the Condition was initially entered
and not from the time LCO 3.0.3 is exited.
168 hovee )

1days (

The time 1imits of Specification 3.0.3 allow 48-hgzrs for
the unit to be in MODE 5 when a shutdown is required during
MODE 1 operation. If the unit is in a lower MODE of
operation when a shutdown is required, the time limit for
reaching the next lower MODE applies. If a lower MODE is
reached in less time than allowsed, however, the total
allowable time to reach MODE 5, or other applicable MODE is
not reduced. For example, if MODE 3 is reached in 2 hours,
then the time allowed for reaching MODE 5 is the next

|6 #% hours, because the total time for reaﬁ:icg MODE 5 is not
reduced frow the allowable limit of Therefore,
if remedial measures are completed that would permit a
return to MODE 1, a penalty is not incurred by having to

reach a lower MODE of operation in less than the total time
allowed.

In MODES 1, 2, 3, and 4 LCO 3.0.3 provides actions for
Conditions not covered in other Specifications. The
requirements of LCO 3.0.3 do not apply in MODES 5 and 6
because the unit is already in the most restrictive
condition required b{ LCO 3.0.3. The requiremeits of

LCO 3.0.3 do not apply in other specified conditions of the
Apg\icability (unless in MODES 1, 2, 3, or 4) because the
ACTIONS of individual Specifications sufficiently define
the remedial measures to be taken.

Examples of the required end states specified for
inoperable passive systems while in MODES 5 and 6 are
provided in Table B 3.0-1, Passive Systems Shutdown MODE
Matrix. These re?uirements are specified in the individual
Specifications. The required end states specified for
passive systems, when the unit is in MODE 5 or 6, are
selected to ensure that the initial conditions and system
and equipment availabilities minimize the likelihood and
consequences of potential shutdown events.

(continued)
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LCO Applicability
B 3.0
Table B 3.0-1 (page 1 of 1)
Passive Systems Shutdown MODE Matrix

e =<
| LCO Automatic
| Applicability Depressuration Core Makeup Passive RHR RWST Containment Containment

System Tenk Cooling
I MODE $ 9 of 10 paths One CMY System One injection flow | Closure capability | Two water flow
| RCS OPERABLE OPERABLE OPERABLE path end one paths
| pressure All paths closed recirculstion sump OPERABLE
| boundery flow path
| closed OPERABLE
‘ LCo34ld LCO35) LCO3SS LCO357 LCO368 LCO 36.7
[ MODE § MODE § MODE § MODE § MODE § MODE §
| Required RCS pressure RCS pressure RCS pressure RCS pressure RCS pressure RCS pressure
| End State toundery open, boundary open, boundary open, boundsry closed, boundary closed, | boundary closed,
| visible level in visible level in visible level in visible level in visible level in visible level in
_ pressurizer pressunizer pressunzer pressurizer pressurizer pressunzer
! -
| MODE § Eugu 1,2, and 3 | None None One injection flow | Closure capability |Two water flow
| RCS open path and one paths
| pressure 2 stage 4 valves recirculation sump OPERABLE
| boundary OPERABLE flow path
| open OPERABLE
‘ LCO3 414 LCO 357 LCO368 LCO36.7
| Required MODE § MODE § MODE § MODE §

End Sute RCS pressure RCS pressure RCS pressure RCS pressure
boundary open, boundary closed, boundary closed, | boundary closed,
visible level in visible level in visible level in visible level in
pressurizes pressurizer pressunzer pressurizer

MODE § Stages |, 2, and 3 [ None None One injection flow | Closure capability | Two water flow

RCS open path and one paths

| pressure 2 stage 4 valves recirculation sump OPERABLE
boundary OPERABLE flow path

open, OPERABLE

reduced

RCS

inventory LCO 3414 LCO35s LCO368 LCO36.7

Reguired MODE § MODE § MODE $ MODE §

End State KCS pressure RCS pressure RCS pressure RCS pressure
boundary open, boundary closed, boundary closed, | boundsry closed,
visible level in visible level in visible level in visible level in
pressurnzer pressunzer pressurizer pressurizer

MODE 6 [ Suges 1, 2, and 3 | None None One iajection flow | Closure capability | Two war flow

Reactor open path and one paths

internals in || 2 stage 4 valves recirculation sump OPERABLE

place, | OPERABLE flow path

refueling OPERABLE

cavity not

full (LCO3.4.14 LCO3S LCO368 LCO 367

' Required MODE 6 MODE é MODE 6 MODE 6

End Sute || Reactor inkernals Reacior imemals Reactor internals | Reactor internais
removed, removed, refueling | removed, refueling | removed,
rofueling cavity cavity full cavity full refueling caviry

i full full

MODE 6 | Nooe None None None Closure capability | None

| Reactor

internals

removed,

refueling

cavity full LCO3 68

Roquired MODE 6

End Sue Reactor internals

removed, refueling
k cavity full
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LCO Applicability
8 3.0

LCO 3.0.3
(continued)

Exceptions to 3.0.3 are provided in instances where
requiring a unit shutdown in accordance with LCO 3.0.3,
would not provide appropriate remedial measures for the
associated condition of the unit. An example of this is in
LCO 5.7.5, Spent Fuel Pool Water Level. This Specification
has an Applicability of "At all times." Therefore, this
LCO can be applicable in any or all MODES. If the LCO and
the Required Actions of LCO 3.7.5 are not met while in
MODES 1, 2, or 3, there is no safety benefit to be gained
by placing the unit in a shutdown condition. The Required
Action of LCO 3.7.5 of "Suspend movement of irradiated fuel
assemblies in the spent fuel pool" is the appropriate
Required Action to ¢ mplete in lieu of the actions of LCO
3.0.3. These exceptions are addressed in the individual
Spec fications.

LCO 3.0.4

LCO 3.0.4 estabiishes limitations on changes in MODES or
other specified conditions in the Applicability when an LCO
is not met. It precludes placing th» unit in a MODE or
other specified condition stated that Applicability (e.g.,
Applicability desired to be entered) when the following
exist:

a. Unit conditions are such that the requirements of the
LCO would not be met in the Applicability desired to be
eniered; and

b. Continued noncompliance with the LCO requirements, if
the Applicability were entered, would result in the
unit being required to exit the Applicability desired
to be entered to comply with the Required Actions.

Compliance with Required Actions that permit continued
operation of the unit for an unlimited period of time in a
MODE or other specified condition provides an acceptable
level of safety for continued operation. This is without
regard to the status of the unit before or after the MODE
change. Therefore, in such cases, entry into a MODE or
other specified condition in the Applicability may be made
in accordance with the provisions of the Required Actions.

(continued)
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FAX to DINO SCALETT!

March 17, 1997
CC:  Sharon or Dino, please make copies for: Diane Jackson
Ted Quay
Don Lindgren
Richard Orr
Ed Cummins
Bob Vijuk

Brian Mclntyre
OPEN ITEM #681 (DSER 3.8.2.4-3)

THIS IS AN INFORMAL RESUBMITTAL OF INFORMATION TO OBTAIN NRC
ACKNOWLEDGMENT OF RECEIPT.

To meet the SECY-97-051 schedule of "Applicant Submits Final SSAR Revisions &
Document>tion” by 5/97, we believe that NRC mus. acknowledge receipt of all Westinghouse
submittals by May 30, 1997. This is just 75 calendar days away.

The relevant documentation related to Open ltem #681 (DSER 3.8 2 4-3) is attached to today’s
fax on this item. We provided the original response for this item in NSD-NRC-97-4981 of
February 11, 1997 (over a month ago). We provided this informatior. with a request for NRC
Status change on February 17, 1997 (a month ago). We revised SSAR subsection 3.8.2.4.1.2 to
reflect this information in Revision 11, February 28, 1997. We believe that this information
resolves the concerns of item #681. It seems a reasonable request that NRC acknowledge receipt
of the information and that NRC has a responsibility to recognize that Westinghouse, as an
applicant has submutted the requested information. We request that NRC provide a definitive
action for Westinghouse or provide direction to change the status of this item. We recommend
“Action N". Thank you.

[ .
s
Jim Winters
412-374-5290



AP600 Open Item Tracking System Database: Executive Summary = 31797

Selection: {item no|) between 681 And 681 Sorted by ltem #
fem DSER Section/ Title/Description Resp (W) NRC
No Branch Question Type Detal Staws  Engineer  Swmus  Satus LewerNo /  Date
6Ri NRRECGB 18243 DSER-OI O /WSL / NRCCV Closed Action W NTD-NRC 95.4464

WWMMMCWWI:MvMyd&emwmmwm.vamﬂyﬂstm
stresses computed by the dynamic analysis

1 ocal dynamic analyses are performed for the responses of the local masses vsing as input the floor response spectra at the appropnate clevation of the
contamnmeni vessel  The local analyses have been added in SSAR Rev 3

Action W - Discussed at meeting at CBI 8/30 - 1195

Westinghouse stated that detaled analyses and design of the

contamiment vesse! in the vicimity of concentrated masses are beyond the scope of the APS0 standard design  However. Westinghouse agreed io expand
SSAR Section 82 4 1 2 10 include (1) a detasled description of methods to be used for the dynamuc analysis of local masses. (2) the approach for
analyzing the local buckling potential of the containment shell adjacent to mayor penctrations. { 1) the stress redistnbution critena to he apphied for the sheil
adjacent to loca! masses. and (4) methods for

evaluating the compressive strength of the contamment shell in the vicinity of major penetrations

Action W The draft SSAR markup s incomplete  Westnghouse doe not describe the dvnamic evaluaion for local masses

Closed - Response provided by NSD NRC-97-4981 of 2/1:/97

24 ¢
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Attachment to NSD-NRC-97-4981

Open Item # 681- DSER Open Item 3.8.2.4.3

Based on the staff's review experience of other nuclear power plants, local high stresses may occur in
the vicinity of the concentrated masses such as the equipment hatches and personnel airlocks
Westinghouse was requested to demonstrate that calculated stresses in the vicinity of the concentrated
masses such as equipment hatches and personnel airlocks based on an equivalent static analysis bound
the local stresses computed by the dynamic analysis. This was open item 3.8.2.4-3. In the August 30
through 31, 1995 review meeting, Westinghouse stated that detailed analyses and design of the
containment vessel in vicinity of concentrated masses are beyond the scope of the AP600 standard
design. However, Westinghouse agreed to expand SSAR Section 3.8.2.4.1.2 to include:

1 A detailed description of methods to be used for the dynamic analysis of local mas-es

2 The approach for analyzing the local buckling potential of the containment shell :  acent to
Mmajor penetrations.

3 The stress redistribution criteria to be applied for the shell adjacent to the local masses, and

4. Methods for evaluating the compressive strength of the containment shell in the vicinity of
major penetrations.

Westinghouse Response

Replace existing SSAR subsection 3.8.2.4.1.2 with the following:
3.8.2.4.1.2 Local Analyses

The penetrauons and penetration reinforcements are designed in accordance with the rules of ASME
111, Subsection NE. Fhe-dyname+espor of tha local concenttated-acs+6-coRsH d in lac

wga-— The design of tiie large penetrations for the two
equipment hatches and the two airlocks use the results of finite element analyses which consider the
effect of the penetration and its dynamic response as follows:

I.  The upper airlock and equipment hatch penetrations are modeled in individual finite element
models. The lower airlock and equipment hatch are modeled in a combined finite element
model (Figure 3.7.2-8) including the boundary conditions representing the embedment. The
finite element models include a portion of the shell sufficient that the boundary conditions do
not affect the results of the local analyses.

2 Su.face loads are applied for pressure and inertia loads on the shell included in the model.
Loads corresponding to the stresses in the unpenetrated vessel at the location of the penetration,
obtained from the axisymmetric analyses described in the previous subsection, are applied as
boundary conditions for the local finite element models.

3. The out-of-plane stiffness of the containment vessel is determined for unit radial loads and
moments at the location of the penetration. The frequency of the local radial and rotational
modes are calculated using single degree of freedom modeis with mass and rotational inertias of
the penetration. Seismic response accelerations for the radial and rotational modes are
determined from the applizable floor response spectra for the containment vessel. Equivalent
static radial loads and moments are calculated from these seismic response accelerations

(!.
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Attachment to NSD-NRC-97-498]

individually corresponding to the three directions of input (radial, tangential and vertical). The
three directions of seismic input are combined by the Square root sum of the squares method or
by the 100%, 40% . 40% method as described in subsection 3.7.2

5. Stresses due to local loads on the penetration (step 4) are combined with those from the global
vessel analyses (step 2). Stresses are evaluated against the stress Intensity criteria of ASME
Section III, Subsection NE Stability is evaluated against ASME Code Case N-284, Revision 1.
Local stresses in the regions adjacent to the major penetrations are evaluated in accordance with
paragraph 1711 of the code case. Stability is not evaluated in the reinforced penetration neck
and insert plate which are substantially stiffer than the adjacent shell,

The 16 foot diameter equipment hatch located at elevation 112’ 6* and the personnel airlock located
at elevation 110’ 6" are in close proximity to each other and to the concrete embedment. Design of
these penetrations uses the finite element model shown in Figure 3 8.2-7.  Static analyses are
performed for dead loads and containment pressure. Response spectrum analyses are performed for
seismic loads. Stresses are evaluated as described for the single penetrations in step 5 above.

Finite element analyses are performed to confirm that the design of the penetration in accordance with
the ASME code provides adequate margin against buckling-safersfactors. A finite element ANSYS
model, as shown in Figure 3.8.2-7, represents the portion of the vessel close to the embedment with
the lower equipment hatch and personnel airlock. This is analyzed for external pressure and axial
loads and demonstrates that the penetration reinforcement is sufficient and precludes buckling close to
the penetrations. and-that-the-The lowest buckling mode occurs in the shell away from the
penetrations and embedment.

Open Item # 698 - DSER Open Item 3.8.2.4-20

Westinghouse should provide the ieakage estimate through penetrations such as equipment hatches and
personnel airlocks.

basis conditions. There is no increase in leakage area caused by containment pressurization. The
ultimate pressure capacity for containment function is calculated to occur once the general membrane
stresses in the shell reach yield. Thus the general membrane shell remains elastic for pressures up to
this ultimate capacity and increased leakage area is not expected due to pressure. Leakage after
general membrane yield of the containment cylinder is assumed as containment failure as discussed in
the response to RAI 220.99 in letter NSD-NRC-96-4904, dated 12/9/96.

4of
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3. Design of Structures, Components, Equipment, and Systems
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The bottom head is embedded in the concrete base at elevation 100 feet. This leads to
circumferential compressive stresses at the discontinuity under thermal loading associated with
the design basis accident. The containment vessel design includes a Service Level A
combination in which the vessel above elevation 100’ is conservatively specified at the design
temperature of 280°F and the portion of the embedded vessel (and concrete) is specified at
a temperature of 70°F. Containment shell buckling close to the base is evaluated against the
criteria of ASME Code, Case N-284, Revision 1, using a BOSOR-5 model of the portion of
the shell above elevation 100" extending up to the horizonta' stiffener at elevation 132’ 3”.
Material yield and stiffness properties are based on properties at the design temperature of
280°F. Temperature differences are raised by small increments until buckling is predicted.
Buckling occurred 20 inches above elevation 100 for a circumferential wave number, N =
190, at a factor of 6.0 times the design differential temperature condition. The half buckling’
wave length is less than 0.5 V(rt). This is not a significant buckling issue; buckling did not
occur for wave numbers below N = 60, which is the critical range for the cylinder and top
head under external and internal pressure.

Local Analyses

The penetrations and penetration reinforcements are designed in accordance with the rules of
ASME III, Subsection NE. The design of the large penetrations for the two equipment
hatches and the two airlocks use the results of finite element analyses which consider the
effect of the penetration and its dynamic response as follows:

1. The upper airlock and equipment hatch penetrations are modeled in individual finite
element models. The lower airlock and equipment hatch are modeled in a combined
finite element mode! (Figure 3.7.2-8) including the bouridary conditions representing the
embedment. The finite element models include a portion of the shell sufficient that the
boundary conditions do not affect the results of the local analyses.

2. Surface loads are app'ied for pressure and inertia loads on the shell inciuded in the
model. Loads corresponding to the stresses in the unpenetrated vessel at the location
of the penetration, obtained from the axisymmetric analyses described in the previous
subsection, are applied as boundary conditions for the local finite element models.

3. The out-of-plane stiffness of the containment vessel is determined for unit radial loads
and moments ‘at the location of the penetration. The frequency of the local radial and
rotational modes are calculated using single degree of freedom models with mass and
rotational inertias of the penetration. Seismic response accelerations for the radial and
rotational modes are determined from the applicable floor response spectra for the
containment vessel. Equivalent static radial loads and moments are calculated from
these seismic response acceleration ,

4. Radial ioads and moments due to the local seismic response and due to external loads
on the penetration are applied statically at the location of the penetration. These loads
are applied individually corresponding to the three directions of input (radial, tangential
and verticai). The three directions of seismic input are combined by the square root

Revision: 11 oAb
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sum of the squares method or by the 100%, 40%, 40% method as described in
subsection 3.7.2.6.

5. Stresses due to local loads on the penetration (step 4) are combined with those from the
global vessel analyses (step 2). Stresses are evaluated against the stress intensity
cnteria of ASME Section III, Subsection NE. Stability is evaluated against ASME
Code Case N-284, Revision 1. Local stresses in the regions adjacent to the major
penetrations are evaluated in accordance with paragraph 1711 of the code case.
Stability is not evaluated in the reinforced penetration neck and insert plate which are
substantially stiffer than the adjacent shell.

The 16 foot diameter equipment hatch located at elevation 112° 6” and the personnel airlock
located at elevation 110" 6” are in close proximity to each other and to the concrete
embedment. Design of these penetrations uses the finite element model shown in Figure
3.8.2-7. Static analyses are performed for dead loads and containment pressure. Response

spectrum analyses are performed for seismic loads. Stresses are evaluated as described for
the single penetrations in step 5 above.

Finite element analyses are performed to confim. that the design of the penetration in
accordance with the ASME code provides adequate margin against buckling. A finite element
ANSYS model, as shown in Figure 3.8.2-7, represents the portion of the vessel close to the
embedment with the lower equipment hatch and personnel airlock. This is analyzed for
external pressure and axial loads and demonstrates that the penetration reinforcement is
sufficient and precludes buckling close to the penetrations. The lowest buckling mode occurs
in the shell away from the penetrations and embedment.

Evaluation of Ultimate Capacity

The capacity of the containment vessel has been calculated for internal pressure loads for use
in the probabilistic risk assessment analyses and severe accidert evaluations. Each element
of the containment vessel boundary was evaluated to estimate the maximum pressure at an
ambient temperature of 100°F corresponding to the following stress and buckling criteria:

. Deterministic severe accident pressure capacity corresponding 1o ASME Service Level C
limits on stress intensity, ASME paragrapii NE-3222, and ASME Code Case N-284 for
buckling of the equipment hetch covers, and 60 percent of critical buckling for the top
head. The deterministic severe accident pressure capacity corresponds to the approach
in SECY 93-087, to maintain a reliable leak-tight barrier approximately 24 hours
following the onset of core damage under the more likely severe accident challenges.
This approach was approved by the Nuclear Regulatory Commission as on+'ine in the
Staff Requirements Memorandum on SECY-93-087 - Policy, Technicai, »nd Licensing
Issues Pertaining to Evolutionary and Advanced Light Water Reactor (ALWR) Designs,
Dated July 21, 1993.

L 4b Revision® 11
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FAX to DINO SCALETTI

March 17, 1997
CC:  Sharon or Dino, please make copies for: Diane Jackson
Ted Quay
Don Lindgren
Richard Orr
Ed Cummins
Bob Vijuk

Brian Mclntyre
OPEN ITEM #7066 (DSER 3.8.2.4.28)

THIS IS AN INFORMAL RESUBMITTAL OF INFORMATION TO OBTAIN NRC
ACKNOWLEDGMENT OF RECEIPT.

To meet the SECY-97-051 schedule of "Applicant Submits Final SSAR Revisions &
Documentation” by 5/97, we believe that NRC must acki..wledge receipt of all
Westinghouse submittals by May 30, 1997. This is just 75 calendar days away.

The relevant documentation related to Open Item #706 (DSER 3 8.2 .4-28) is attached to
today’s fax on this item. We provided the original response for ti... item in NSD-NRC-96-
4904 of December 9, 1996 (over 3 months ago) as a response to RAI 480.191. We then
answered the same question, now as a DSER item, in NSD-NRC-97-4981 of February 11,
1997 (over a month ago). We provided this information with a request for NRC Status
change on February 17, 1997 (a month ago). We believe that this information resolves the
concerns of item #706. It seems a reasonable request that NRC acknowledge receipt of the
information and that NF.C has a responsibility to recognize that Westinghouse, as an applicant
has submitted the requested information. We request that NRC provide a definitive action for
Westinghouse or provide direction to change the status of this item. We recommend "Action
N". Thank you.

e

Jim Winters
412-374-5290



AP600 Open Item Tracking System Database: Executive Summary Date: 1797

Selection: {item no} between 706 And 706 Sorted by liem #
DSER Secnon/ Trile/Descnpion Resp (W) NRC
Seonch Question hee _DetilSemes =~ =~ =~ 0z0l00 oyl  Saeus @ Staus 0 LemerNo / 0 Dae
NRRECGH IR2428 DSER-O 3 Ot Closed Action W NTD NRC-95 4464

Westinghouse should provide in the SSAR an assessment of the pressure capability of the main sieambine and main feedwater fine bellows. a comesponding
failure probability distribution curve, and the impact on the overall cumulaiive failure probabilty curve

The effect of containment pressure on the bellows was addressed i the response 10 RAI 720 206 This response has been incorporated in SSAR Subseciion
3182426 Rev 3 The bellows remain intact when the contamnment shell remains elastic and imposed deflections semain close 1o the design conditions
Failure of the bellows is assumed to occur once the containment Cylinder vields  This mechamism is already wcluded in the farture probablity curve for the

cvhnder
Discussed in meeting at CBI 8/30 - 1195 Additional discussion was provided i drafit SSAR or PRA report that bellows failure mode and fragility s

included i the contamment vessel cyhnder yield fatlure mode
Closed furthes review is under new RAT 220 99 wansautied by NRC lenter of Apnl 4. 1996

NRC Status Update provided 1 Sepiember 5, 1996 letter
Ths staff does not agree that this item is closed or resolved duz 10 RAI# 22099 Both this open ttem and OI# 1268 (RAT #220 99) should be tracked

wdividually to resodution Action W
Closed - Response provided by NSD-NRC-97-4981 of 2/11/97

>

1 Total Records. 1



Westinghouse Ener t Box 35
E'QC"‘CzhCOTDOfG"OII ergy sys ems Piftsburgn Pennsyivania 152300355

NSD-NRC-96-4904
DCP/NRC0674
Docket No.: STN-52-003

December 9, 1996

Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, D. C., 20555

ATTENTION: T. R. QUAY

SUBJECT: AP600 RESPONSE TO REQUESTS FOR ADDITIONAL INFORMATION,
AND AP600 PRA PAGE MARKI!'FS

Dear Mr. Quay:

Enclosure | provides Westinghouse responses to NRC requests for additional information pertaining to
the conditional containment failure probability distribution used in Chapter 42 of the AP600
Frobabilistic Risk Assessment (PRA). Specificaliy, the responses to the following RAls are included:
480.190 through 480.192, 220 95 through 220.99. These responses close, from a Westinghouse
perspective, the addressed questions. The NRC technical staff should review these responses. The
status of these RAIs will be changed to "Action N" in the OITS on January 2, 1997.

Enclosure 2 provides the draft responses to NRC requests for additional information pertaining to the
AP600 at-power fire PRA. These responses are being provided to the NRC for discussion purposes at
the December 18, 1996 NRC and Westinghouse AP600 fire PRA meeting. The staff is expected to
review these draft responses and be prepared to discuss them at the meeting.

Enclosure 3 contains markup page changes to the AP600 PRA. These markups primarily fix typos
found in the report since the issuance of Revision 8. These changes will be included in the next
revision to the PRA. The staff reviewers should include these markup pages with their PRA report.

A listing of the NRC requests for additional information responded to in this letter is contained in
Attachment A.

Please contact Cynthia L. Haag on (412) 374-4277 if you have any questions concerning this
transmictal.

%Mclmyre. dmger
] A

dviwhced Plant Safety and Licensing

LR Y




NRC REQUEST FOR ADDITIONAL INFORMATION

Question: 480.191 Containment Pressure Capacity

Provide an assessment of the pressure capability of the main steam line and main feedline bellows, and a
corresponding failure probability distnbution curve.

Response:

The pressure capability of the main steam line and main feedline bellows are discussed in SSAR subsection 38.24.5.
The pressure capability exceeds the piessure at which the containment vessel cylinder yields. It is assumed that once
general yielding of the cylinder accurs, the bellows may fail due to the large deflection of the cylinder. However,,
it is not necessary to provide the probability of failure for bellows separate from the probability of cylinder yield.
The probability of failure of the bellows due to large deformation of the cylinder is a part of the probability given
in PRA Chapter 42 for vessel failure due to the general yielding of the cylinder.

PRA Revision: None.

480.191-1
@mmmu
Hd 5



Attachment to NSD-NRC-97-4981

Open Item #706 - DSER Open Item # 3.8.2.4-28

Westinghouse should provide in the SSAR an assessment of the pressure capability of the main
steamline and main feedwater line bellows, a corresponding failure probability distribution curve, and
the impact on the overall cumulative failure probability curve.

This IS. the same question as RAI 480.191. See response to RAI 480.191 provided in letter
NSD-NRC-96-4904, dated 12/9/96.

Open Item #1888 - DSER Open Item # 3.8.2.4-1

The COL applicant should demonstrate that EPAs to be used shall be at least as strong as the AP600
SCV.

Westinghouse response

Additional information has been included in SSAR subsection 3.8 2.4.2.5, Revision 7. See also
response to RAI 220.102 (O1# 3271).

Open Item #2515 - Telecon June 23, 1995

Westinghouse should address the issue of fatigue and corrosion of containment bellows. The number
of thermal cycles and loading information included in the design specification should be addressed.
The material requirements and effect of corrosion should also be included.

Westinghouse response

SSAR section 3.8.2.1.5, Rev 7 has been revised to include material and additional information on the
displacement cycles. Fatigue is evaluated in accordance with ASME subsection NE as stated in SSAR
subsection 3.8.2.1.5. Bellows materials are stainless steel or nickel alloy. Corrosion is not expected,

if there is any degradation it would be observed by inservice inspection or testing. The bellows are
included in the ISI of the containment vessel as well as the containment leak rate testing.

DSER Open Item # 3269 (NRC letter dated 4/4/96) RAI # 220.100

In SSAR Section 3.8.2.4.2.3, the factor of safety (FS) of 1,67 is used for equipment hatch covers
ASME Service Level C limits.

Westinghouse cstimated the critical buckling pressures for equipment hatches as 1.45 MPa (196 psig)
for a 6.7 m (22 ft) diameter hatch and 1.21 MPa (161 psig) for 2 4.9 m (16 ft) diameter hatch

based on the classical buckling capacity of spherical shells subjected to external pressure and the
capacity reduction factors specified in Baker et al., "Structural Analysis of Shells,“pp. 253-254,
McGraw-Hill, 1972, and in ASME Code Case N-284. The corresponding ASME Service Level C
limits are 908 kPa (117 psig) and 763 2 kPa (96 psig) using the factor of safety (FS) of 1.67 as
specified in Code Case N-284, respecnvely.i ’/ e
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OPEN ITEN 2302 (M9.4.11-1)

Medse maks

March 7. 1997

cupies for Diane Jackson

Ted ()U&y

To meet the SECY-97-051 ~chedule of "Applicant Submits Final SSAR Revisions &
Documentation” by /97 v believe that NRC must acknowledge receipt of all Westinghouse

submittals by May 30, 1997,
NRC with ¢vervthing o
en items 1hat we belie
1) 18 attiy e We .o

have provi.

packages !
#302 (MY -
componen:
February -
ease comj| .

item #302
request th °
action for \\ .-

"Action N

\

e

Jim Winwe

412-374-5n

This s just 75 calondar days away. In my quest to make sure we

ded to propare an FSER, I have been providing background
are comp e Relevant documentation related to Open Item

ced to updir Table 3 2-3 to include the balance of the

VHS over b mon geo. We provided Revision 11 of the APS00 SSAR on
297 A weeh uer wo orovided an formal redline/strikeout version as requested to

n between SS AR rey
that NRC has o resp

RC acknow ed e rece

inghouse o1 rovide
Closed” 1| will be

05 We beleve that this information resolves the concerns of
nility to acknowledee its receipt. It seems a reasonable
I the information. We request that NRC provide a definitive
ction to ¢! onge the status of this item. We recommend
myg this nowsage by both fax and E-Mail. Thank you.

o2



Ammulu'l‘ruﬂqsmm Executive Summary Date: 31797
Selection: [item no] between 302 And 302 Sorted by Item #

hem DSER Section/ Tutke/Description Resp (W) NRC
_N_o_ N h‘l ) Question 'l'yp_m Detanl Status Engwicer - Status Sm_ﬁﬂu,m_uo 7 Date
02 NRR/SPLB 9411 MTG Ot 323/ Winters Closed Action W

MY 4L THEALTH PHYSICS AND HOT MACHINE SHOP HVAC SYSTEM) Updute Table 3 2-3 of the SSAR for VHS components including

sdisted system danpers and hot machiae shop il ation umit subsy stem comnponent

Chosed Reviaon of SSAR Table 323 mchudes safery -sekated o in the VIS
Mot W wie s CHTS 28RS

Closed - Table 3 23 revased 1o mclude balance of systems components mn Revision 11, 22807 jaw
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Table 3.2-3 (Sheet 57 of 64)

AP600 CLASSIFICATION OF MECHANICAL AND
FLUID SYSTEMS, COMPONENTS, AND EQUIPMENT

Tag Number Description AP600  Seismic  Principal Con- Comments
Class Category struction Code
Containment Air Filtration System (Continued)
VFS-PY-S02 Containment Air Exhaust e 1 ASME Sec. I
Strainer Class 3
VFS-PL-V0OI Containment Isolation Test B I ASME [II-2
(Connection
VFS-PL-V002 Containment Isolation Test B I ASME -2
Connection
VFS-PL-V0O7 Containment Isolation Test B I ASME III-2
Connection
VFS-PL-V008 Containment Isolation Test B i ASME I1-2
Connection
VFS-PL-V009 Containment Purge Discharge B I ASME 11I-2
Containment Isolation Valve
VFS-PL-V010 Containment Purge Discharge B I ASME III-2
Containment Isolation Valve
VFS-PL-V012 Containment Isolaton Test B I ASME 1II-2
Connection
VFS-PL-V015 Containment Isolation Test B I ASME [II-2
Connection
n/a Valves Providing VFS AP600 D NS ANSI 16.34
Equipment Class D Function
n/a Dampers in lines isolating R NS ASME-509
radioactive contamination
n/a Shutoff, Isolation, and L NS ANSUVAMCA.-
Balencing Dampers ——_ S00——
n/a Fire Dampers Note3 NS LL-555
Ba'ance of system components are Class L. and Class R
Health Physics and Hot Machine Shop HVAC System (VHS) Location: Annex Building
n/a Shutoff, Isolation, and L NS ANSUVAMCA-
Balancing Dampers 500
n/a Fire Dampers Note3 NS UL-555
Balance of system components are Class E or Class L
Revision: 11
3275 February 28, 1997
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FAX to TOM KENYON

Sharon or Tom, please make a copy for C. Hinson > 7// 7
2/

oc: R. Meuschke
G. Israelson
D. Lindgren
B. Mcintyre
E. Cummins
M . Mahlab

This is additional information about new fuel handling so that NRC can continue its review of our
compliance with 10CFR70.24. It is related to OITS #21 (RAI 471.24) and may be used to revise our
answer to that RAI is requested by NRC

The AP600 fuel storage and handling systems and equipment will, wherever possible, use simpie
proven technology. The best and most reliable features and equipment froc) existing nuclear and
commercial plant will be used in the design of the AP600. Designs for fuel storage will * e
conservative. Control systems will use proven reliable industrial control components. Control
softvare will include mistake avoidance techniques to preclude as much, as possible, operators doing
the wrong thing. Equiypinent will include self diagnostic, set up, calibration, and troubleshooting aids
to enhance maintainability ar. system reliability.

New fuel is received in the Spent Fuel Building ground level truck/train bay. The new fuel
containers are unloaded, the removable hatch covers are removed from the 135 level deck and the
containers are raised to that level. Room is provided at the west end, for temporary storage of these
containers if necessary. The containers are moved one at a time using a cart designed for this
purpose to the jib crane area at the east end. The container covers are then removed and the fuel is
upended and removed from the container using the jib crane. Inspections are completed and the new
fuel is stored in the new fuel storage racks until needed.

When needed the new fuel is removed from the new fuel storage racks vsing the jib crane and placed
in the new fuel elevator in the south west corner of the spent fuel pool. The fuel is lowered into the
pool to a point where it can be picked up by the spent fuel handling machine. The spent fuel
handling machine then places the fuel assembly in the spent fuel rack.

The overhead crane is a heav y lift (150 tons) crane used for lifting new fuel assembly containers and
spent fuel shipping casks. The crane is designed according to the requirements of ASME NOG-1
This crane has mechanical stoy . to prevent its travel, and therefore the travel of heavy loads, over the
spent fuel pool, new fuel storage racks and jib crane areas.

The jib crane is a light load device (2000 pounds) used for moving new fuel assemblies from their
shipping containers to the new fuel storage racks and from the racks to the new fuel elevator. A
short tool is used to attach the crane hook to the new fuel. The jib crane is seismic category II.

New fuel storage racks hold 56 fuel assemblies with sufficient spacing and shielding to prevent
criticality under any postulated conditions including flooding with non borinated water. The racks are




seismic category | and are built to withstand dropping a fuel assembly and the lifting tool (1625
pounds) from 3 feet above the racks. This is considered the heaviest load able to be suspended above
the rack since the fuel handling machine and the overhead cask loading crane are prevented from
traveling over these racks by mechanical stops. The fuel assembly spacing in the rack is a
conservative 10.9 inches center to center. Existing PWR plants have as low as 9.0 inch spacing
without problems.

The new fuel elevator lowers new fuel assemblies fiom the fuel handlirg area operating floor into the
spent fuel pool where they can be picked up by the fuel handling machine.

Additional details of some aspects of th's design can be found i SSAR subsection 9.1.1. The
subsection provides “dditional details ab.out the mechanical design of the equipment described above
and about criticality prevention features. Thi: design preludes criticality of material in netv fuel
assemblies while in the new fuel handling area. We believe that sufficient justification exists for an
exemption from compliance witli the radiation monitoring for criticality requirements of
:OCFR70.24(a) in accordance with 10CFR70.24 (d).

The radiation monitoring for this area is provided by the fuel handling area exhaust radiation monitor
described in SSAR subsection 11.5.2.3.2. This monitor is a general area monitor and may be capable
of detecting a criticality as defined in 10CFR7M 24(a)(1). Although criticality is precluded by design,
we couid modify SSAR subsection 9.1.6 to require the COL holder to use a poriable radiation
monitor on the overhead cask loading crane, the jib crane and either of the fuel handling machines
when in use to ensure detection of a higher radiation event.

lease review this give us a telephone call to agree on the specific changes, if any, required for
ns request letter or the SSAR.

Thanks

a

Jim Winters
412-374-5290




FAX to DINO SCALETTI

March 17, 1997
CC:  Sharon or Dino, please make copies for: Bill Huffman
Ted Quay

Don Lindgren
Ron Vijuk
Terry Schulz
Mike Corletti
Ed Cummins
Bob Vijuk

. Brian Mcintyre

OPEN ITEM #184 (M5.4.11-7)

To meet the SECY-97-051 schedule ‘of "Applicant Submits Final SSAR Revisions &
Documentation” by 5/97, we believe that NRC must acknowledge receipt of all Westinghouse
submittals by May 30, 1997. This is just 75 calendar days away. The relevant documentation
related to Open Item #184 (M5.4.11-7) is attached {0 tods on this item. We provided the
original fax of a markup on January 13, 1997 ‘ ovided this markup
again with a request for NRC Status change on ? - o). We
revised SSAR subsection 5.2.5.1.3 and 5.4.11 4 to reflect these markups in Revision 11, February
28, 1997 We believe that this information resolves the concerns of item #184. It seems a reasonable
request that NRC acknowledge receipt of the information and that NRC has a responsibility to
recognize that Westinghouse, as an applicant has submitted the requested information. We request
that NRC provide a definitive action for Westinghouse or provide direction to change the status of
this item. We recommend “Action N". Thank you.

e

Jim Winters
412-374-5290

B



em DSER Section/ Titie/Descnption Resp W) - NRC
No  Branch Question  Type = lleuSu-sm_m______h__________‘ﬁw Status Status Letter No / Date
184 NRR/SPLEB san MTG-OI Corlemi M Closed Action W
MS 411 7 (PRESSURIZER RELIEF DISCHARGE) Where 1s the instrumentation for the ADS valve discharge fines discussed?
Closed - See Section 6 3 for instrumentanion for the avtomatic depressunzation system. DISCUSSED AT 1/25/45 MEETING BETWEEN
WESTINGHOUSE AND NRC PLANT SYSTEMS BRANCH
Action N - Need 10 review following Westmghouse providing of specific SSAR reference
Acnon W - Give NRC explicyt, specific reference to the pan of Section 6 3 that answers the question
Action N - FAX with markup of appropnate changes 1o Chapter 5 provaded on 1/1397
Closed - SSAR subsections 525 1 3 and 5 4 11 4 revised i Revision 11, 228097
™~

AP600 Open ftem Tracking System Database: Executive Summary Date: 31797

Selection: [1tem noj between 184 And 184 Sorted by ltem #

Page: | Total Records: 1




AP600

5.2.5.1.3

$§25.14

52515

§.252

S5. Reactor Coolant System and Connected Systems

-

Leakage from other flanges 15 discussed in subsection 5.2.5.3, Collection and Moriionng
of Unidentified Leakage

Pressurizer Safety Relief and Automatic Depreséﬁﬁiz;ﬁ'w\
Temperature is sensed downstream of each pressurizer safety relief valve and each
automatic depressurization valve mounted on the pressurizer by a resistance temperature

/detector on the discharge piping just downstream of each valve. High temperature
indications (alarms in the main control room) identify a reduction of coolant inventory as a

result of seat leakage through one of the valves. These detectors are part of the reactor
s;o0lant system. This leakage is drained to the reactor coolant drain tank during normal
plant operation and vented to containment atmosphere or the in-containment refueiing

wate %duﬁng accident conditions. This identified leakage is measured by the
change in the reactor coolant drain tank.

e

Reactor Coolant Pump Drain

—— —
e ——— ———————— ——————

Leakage from the reactor coolant pump drain is directed to the reactor coolant drain tank.

This identified leakage is measured by the change in level in the reactor coolant drain
tank.

Other Leakage Sources

In the course of plant operation, various minor leaks of the reactor coolant pressure
boundary may be detected by operating personnel. If these leaks can be subsequently
observed, quantified, and routed to the containment sump, this leakage will be considered
identified leakage.

Intersystem Leakage Detection

Substantial intersystem leakage from the reactor coolant pressure boundary to other
systems 1s not expected. Fowever, possible leakage points across passive barriers or valves
and their detection methods are considered. In accordance with position 4 of Regulatory
Guide 145, auxiliary systems connected to the reactor coolant pressure boundary
incorporate design and administrative provisions that limit leakage. Leakage is detected by
increasing auxiliary system level, temperature, flow, or pressure, by lifting the relief valves
or increasing the values of monitored radiation in the auxiliary system.

The normal residual heat removal system and the chemical and volume control svstem,
which are connected to the reactor coolant system, have potential for leakage past closed
valves. For additional information on the control of reactor coolant leakage into these
systems, see subsections 547 and 936 and the intersystem LOCA discussion in
subsection 195.1.

Revision: 11
February 28, 1997 §.2-22 @ Westinghouse
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54114

54.115

5412

5. Reactor Coolant System and Connected Systems

below the water line in the in-containment refueling water storage tank does not result in a
significant increase in the pressure or water temperature. The in-containment refueling water
storage tank is not suscepuble to vacuum conditions resulting from the cooling of hot water
in the tank, as descnibed in subsection 6.3.2. The in-containment refueling water storage tank

has capacity in excess of that required for venting of noncondensable gases from the
pressunizer following an accident.

Instrumentation Requirements

The instrumentation for the safety valve discharge -ﬁe'.'“éonmnmenh. and in-containment
refueling water storage tank are discussed in subsecyfons 5.2.5, 54.9, and in Sections 6.2 and

6.3, respectivelr Separate instrumentation for W of the discharge of
noncondensable ;ases in not required.

Inspection and Testing Requirements

Sections 6.2 and 6.3 discuss the requirements for inspection and testing of the containment
and in-containment refueling water storage tank, including operational testing of the spargers.
Separate testing is not required for the noncondensable gas venting function.

Reactor Coolant System High Point Vents

The requirements for high point vents are provided for the AP600 by the reactor vessel head
vent valves and the automatic depressunzation system valves. The pnmary function of the
reactor vessel head vent is for use during plant startup to properly fill the reactor coolant
system and vessel head. Both reactor vessel head vent valves and the automatic
depressurization system valves may be activated and controlled from the main control room.
The AP600 does not require use of a reactor vessel head vent to provide safety-related core
coo'ing following a postulated accident.

The reactor vessel head vent valves (Figure 5.4-8) can remove noncondensable gases or steam
from the reactor vessel head to mitigate a possible condition of inadequate core cooling or
impaired natural circulation through the steam generators resulting from the accumulation of
noncondensable gases in the reactor coolant system. The design of the reactor vessel head
vent system is in accordance with the requirements of 10 CFR 50.34 (f)(2)(vi).

The ‘irst stage valves of the automatic depressurization system are attached to the pressurizer
and provide the capability of removing noncondensable gases from the pressunzer steam space
following an accident. Venting of noncondensable gases from the pressurizer steam space is
not required to provide safety-related core cooling following a postulated accident. Gas
accumulations are removed by remote manual operation of the first stage automatic
depressurization system valves.

The discharge of the automatic depressurization system valves is directed to the
in<containment refueling water storage tank. Subsection 5.4.6 and Section 6.3 discuss the
automatic depressurization system valves and discharge system.

Revision: 11

February 28, 1997 5.4-64 @ Westinghouse
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FAX to DINO SCALETTI
March 20, 1997

CC:  Sharon or Dino, please make copies for: Tom Kenyon
Ted Quay
Robin Nydes
Steve Kerch
Ed Cummins
Bob Vijuk
Brian Mclntyre

OPEN ITEMS FOR CHAPTER 13

To meet the SECY-97-05! schedule of "Applicant Submits Final SSAR Revisions &
Documentation” by 5/97, we believe that NRC must acknowledge receipt of all Westinghouse
submittals by May 30, 1997. This is just 72 calendar days (52 business days) away.

This is a background package for the remaining open items for Chapter 13. Chapter 13 is of interest
because by our joint NRC/W schedule, the FSER for this chapter should be turned into Projects by
the end of February. Attached to today's fax is a copy of the OITS entries for the 4 items showing
“Action W" in "NRC Status”. They are items 1222, 1225, 1226 and 2033.

Item 1222 was answered by the information submitted by NSD-NRC-97-4988 of February 21, 1997.
A copy of the cover letter is attached to today’s fax. We recommend that this item be declared
“Action N" or "Resolved”.

ltem 1225 was answered by the addition of a COL item in subsection 13.5 of the SSAR. A copy of
this SSAR section is attached to today's SSAR. Although the Status Detail for this item indicates that
the item requires resolution of Chapter 18, we have provided all information required to review
Chapter 18 and recommend that this item be declared "Action N”

Item 1226 was answered by the addition of a COL item in subsection 13.5 of the SSAR. A copy of
this SSAR section is attached to today's SSAR. Aithough the Status Detail for this item indicates that
the item requires resolution of Chapter 18, we have provided all information required to review
Chapter 18 and recommend that this item be declared "Action N".

Item 2033 was answe ed by the information submitted by NSD-NRC-97-4988 of February 21, 1997.
A copy of the cover letter is attached to today's fax. We recommend that this item be declared
"Action N" or "Resolved”.

It seems a reasonable request that NRC acknowledge receipt of this information. Our records show
no outstanding Westinghouse actions for Chapter 13 and we request that NRC provide a definitive
action for Westinghouse or provide direction to change the status of items (1222, 1225, 1226 and
2033). Thank you.

L

Jim Winters
412-374-5290



AP600 Open Item i\ racking Syslen Database: Executive Summary Date: 3/20/97
Selection: [nre st code}='Acuon W' And [DSER Secuon] llke‘IB"Stmcdby-llemC

theem DSER Secuon Tithe/Des.: tion Resp W) NRC
No. ~ Banch  Question Type  Dewl States i T _ Engmeer S Sams Letier No / Date
1222 NRR/PERB 1335 DSER-O} MMIS/Kerch Closed Action W NSD-NRC 964805

Westnghouse should o ‘monstrate the ability of the man contro! room to suppont the appropnate number of staff whea the TSC 15 unavarlable

Action W - The ERG devesopment will provide the task analysis necessary to deterimne the number of staff required 1o suppon man controf room
poeration and the required 757 funcuions. The capabtiity of the MRC 0 support this staffing level will be provided

Resolved - Per DCP/NRCOSEY, thus em will be closed with submuttal of th at-power ERG's

Thas 1s an MMIS nem  Westinghe 'se 10 wiite 2 ictier 10 the NRC explaiming when the TSC would be unavailable and that the staff would not be moved o
the MCR  Expect letter by 12730 1.+« will address nems 1222 and 2033 rkn 123

Letter not complete by 12730, expect by Jai 1, 1997 rkn /15897

Thas fetier, which transmits a revised response 10 RAT 100 10 s i review  rkn /18

Letter NSD-NRC-97 4988 (DCP/NRCG742) provides the revised response  rkn 226/497

1225 NRR/HHFB 135 44 DSER-OI Winters, J Closed Action W
Westinghouse should add COL Action ltem 135 1-1 1o the SSAR for the COL applicant 1o address admmstrative procedures for the plant

Closed - A COL information stem was added 1o Chapter 13 5, Revision 3, of the SSAR to address administrative proceedures for the plant

6/10M96 - NRC believes 1ssue remains opea pending resolution of the procedures section of Chapter 18
12 NRR/HHFB 1352} DSER-O1 Winters. J Closed Action W

Westinghouse should add COL Action em i35 2-1 10 the SSAR for the COL apphcant to address operatmg and maintenance procedures for the plant

~
g Closed - A COL information em was added to Secuon 13 5. Revision 3, of the S5AR 1o address the development of operating and muntamance
‘/\ procedures for the plant
/10096 - NRC believes issue remains open pending resolution of the procedures section of Chapter 18
2033 NRR/PERB 13 DSER-O150 MMIS/Kerch Closed Action W

37 Habuability of Techmcal Suppont Center

The staff v concemed with the acceptability of the habitability requirements specified by Westinghouse for the TSC under acadent conditions
WM&WMamuﬁmkMamdpoﬂmﬁmnlomchwmnmmm‘mwhuuhclmlnynnut
habutable The staff believes that this analysis should be performed pre-ceruficabon  (See DSER Open liem 13 3.4)

Need to determine what 1s needed to close this sem  rha 10/16/96

Met on 124 (Wills. Schulz. Kerch, Nydes) and developed plan to research this then discuss with NRC - Appears 1o be a RTNSS related wem
To close this sem. the letter bemg written for OITS tem 1222 will close this (Kerch- author, Wills and Schuiz 1o review) rkn 1272

A revised response 10 RAI 100 10 15 i review  rkn /18

Letter NSD-NRC-97 4988 provides the revised response  rkn 22697

Page | Total Records: 4
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Westinghouse Ener t Box 385
Elactrmomomion I - Pirsburgn Pennsylvamia 15230 0358

NSD-NRC-97-4988
DCP/NRC0742
Docket No.: STN-52. .03

February 21, 1997

[ cument Contre! Center
U. S. Nuclear Regulatory Commission
Washington, DC 20555

TO: T.R. QUAY

SUBJECT: REVISED RESPONSE TO RAI 100.10 FOR THE TECHNICAL SUPPORT
CENTER (TSC)

Dear Mr. Quay:

Atiached is Enclosure 1, the response to RAI 100.10, revised to address NRC lated to
unavailability cf the Tech..ical Support Center. Given this revision of the RAI response, the
Westinghouse status for DSER open item tracking system (OITS) it¢ms 1222 and 2033 is Closed as
shown in Enclosure 2. Please review the attached RAI response atii ot wide Westinghouse' with the
NRC status so that the OITS can be updated. .

It you have any questions regarding the response to RAI 100.10, or this letter, please contact Robin
K. Nydes at (412 3744125,

O.. /riholer

3rian A. Mclntyre, Manager
+Zvanced Plant Safety and Licensing

ymli
Enclosures
cc N. . Liparulo Westinghouse (w/o Enclosures)

W. €. Huffman, NRC (w/Enclosures)




APGOO

13.3.1

134

13.4.1

13.5

13.5.1

13. Conduct of Operation

Section 9.4 for a description of the HVAC systems for the main control room/technical
supnort center and the annex building. See Section 18.8 for the high level requirements for
the technical support center and the operational support center. See Section 7.5 for
ide..iification of plant variables that are provided for interface to the emergency planning
areas.

Communication interfaces among the main control room, the technical support center and the
emergency planning centers are the responsibility of the Combined License arnlicant.

Combined License Information Item

Combined License applicants referencing the AP600 certified design will address emergency
planning and its communication interface.

Operational Review
This section is the responsibility of the Combined License applicant.

Combined License Information Item

Combined License applicants referencing the AP600 certified design with address each
operational review.

Plant Procedures

Plant procedures are the responsibility of the Combined License applicant. References to
applicable combined license information are included in Section 1.8. This includes, far
example, reference to guidelines on inservice inspection in Chapters 3 and 6, and initial testing
in Chapter 14.

Reference 2 provides input to the Combined License applicant for the deveiopment of plant
operating procedures, including information on the development and design of the AP600
emergency response guidelines and emergency operating procedures. Also included in
Reference 2 is information on the computerized procedure system, which is the human sysiem
interface that allows the operators to execute the plant procedures.

Combined License Information Item

Combined License appli~unts referencing the AP600 certified design will address plant
procedures including the following:

¢«  Normal operation

_+  Abnormal -t~ration
~w».__ Emergency uperation

s e e

Revision: 9 el
August 9, 1996 i3-2 @ Westinghouse



13. Conduct of Operation

AP600

13.6

13.6.1

13.6.2

13.6.3

13.6.3.1

*  Alarm response

*  Maintenance, inspection, test and surveillance
*  Administrative

Industrial Security
Preliminary Planning

Objectives and functional requirements of tae AP600 physical protection system and the
descniption of secunity features are provided in the AP600 Security Design Report, submitted
under separate cover in accordance with 10 CFR 2.790(d), Rules of Practice. The report
includes the security boundary drawings and the listing of the vital equipment and
components. The vulnerability analysis, which demonstrates that the AP600 certified secu. iy
design adequately protects-the AP600 from radiological sabotage, is included in the report,

The AP600 security design features a reduced protected area that does not require a perimeter
fence such as found in current plant security plans. This resuits in a reduced requirement for
security staffing. Personnel screening, seiection, performance evaluation, and training aspects
of the physical security program will be addressed by the Combined License applicant.

Security Plan

The comprehensive physical security program, which is the responsibility of the Combined
License applicant, will address the security plan, contingency plan, and guard training plan.

Plant Protection System
Introduction

A physica! ;» >tection system and security organization is provided to protect the AP600 from
radiological sabotage, as required by 10 CFR 73.55. To achieve this objective, the physical
protection system:

¢ - Includes a security organization
*  Locates vital equipment within vital areas

¢  Controls points of personnel, vehicle, and matenial access into the protected and vital
areas

*  Annunciates alarms in a continuously manned central alarm station and at least one other

continuously manned alarm station that is physically separated from the central alarm
station

* Provides for continuous communications between the secunty officers and the
continuously manned alarm stations

Revision: 9
@ Westinghouse 13-3 August 9, 1996




FAX to DINO SCALETTI

March 20, 1997

CC:  Sharon or Dino, please make copies for: Tom Kenyon
Ted Quay
Don Lindgren
Jim Grover
Jim Sejvar

Gordon Israelson
Brian Mclntyre
Ed Cummins
Bob Vijuk

OPEN ITEMS FOR CHAPTER 12

To meet the SECY-97-051 schedule of "Applicant Submits Final SSAR Revisions &
Documentation” by 5/97, we believe that NRC must acknowledge receipt of all Westinghouse
submittals by May 30, 1997. This is just 72 calendar days (52 business days) away.

This is a background package for the remaining open items for Chapter 12. Chapter 12 is of interest
because by our joint NRC/W schedule. the FSER for this chapter should have been turned into
Projects by the end of February. The three remaining items showing “Action W" for NRC Status are
19, 1210 and 5011.

For item 19, Westinghouse still owes some information and an SSAR markup for post accident dose
evaluations based upon a telephone conversation with NRC. This information has been generated and
is currently undergoing Westinghouse internal review. This is still "Action W".

Item 1210 requests information on the gap between the fuel transfer tube and the containment vessel.
The SSAR revision answering this item is attached to the fax of this message. NRC obviously
reviewed this information since its information is used in the new item we have numbered 5011.
Since this item is a DSER-Ol and requires the closure of item 5011, we recommend that this item be
declared "Action N".

Item 5011 requires more detailed information on the gap shield addressed in item '210. Although the
SSAR entry may be acceptable, NRC requested additional details on the water filied bladder. the fuel
transfer port shield structure and related personnel access restrictions. Information is prepared for
this item and is awaiting the return of the shielding engineer from travel. This item is still "Action
w*

It seems a ;easonable request that NRC acknowledge receipt of the SSAR change for item 1210
Thank you.

e

Jim Winters
412-374-5290



12. Radiation Protection

| 12.3.22.9 Spent Fuel Transfer Canal and Tube Shielding

| The spent fuel transfer tube is shielded to within adjacent area radiation zone limits. This is
pnimarily achieved througn the use of concrete and water The only removable shielding
consists of concrete or steel hatches which reduce radiation in accessible areas to within those
levels pre’gcgge‘g in the normal operation radiation zone maps (Figure 12.3-1).

~ The spent fuel transfer tube is completely enclosed in concrete and there is no vashielded
portion of the spent .uel transfer tube during the refueling operation. The only potential
radiation streaming path associated with the tube shielding configuration is the 2 inch
(5.08 cm) seismic gap between the fuel iransfer tube shielding and the steel containment wall.
Shielding of this gap is provided by a water-filled bladder. This "expansion gap" radiation
shield provides effective reduction of the radiation fields dunng fuel transfer and
accommodates relative movement between the containment and the concrete transfer tube
shielding with 5o loss in shield integrity. A removable hatch in the shield configuration

~provides access for inspection of the fuel transfer tube weids. The opening of this hatch is
adr?\lnistw&ly controlled; this hatch is in place during the spent fuel transfer operation.

12323  Shielding Calculational Methods e

The shielding thicknesses provided for compliance with plant radiation zoning and to
mimmize plant personnel exposure are based on maximum equipment activities under the
plant operating conditions described in Chapter 11 and Section 12.2. The thickness of each
shield wall surrounding radioactive equipment is determined by approximating as closely as
practicable the actual geometry and physical condition of the source or sources. The 1sotopic

concentrations are converted (o energy group sources using data from standard references
(References 1 through 6).

The geometric model assumed for shielding evaluation of tanks, heat exchangers, filters, ion
exchangers, and the containment is a finit: cylindrical volume source. For shielding
evaluation of piping, the geometric model is a finite shielded cylinder. In cases where
radioactive materials are deposited on surfaces such as pipe, the latter is treated as an annular
cylindrical surface source.

The computer code SHIELD-SG (Reference 11) is used to calculate dose rates. For complex

geometries other computer codes such as QAD (Reference 16) are used. Buildup, calculated

using Berger coefficients presented in ORNL-RSIC-10 (Reference 7) and Blizard's Method

of Buildup Determination, presented in the Engineering Compendium on Radiation Shielding
| (Reference 8), is used for laminated shields.

The sourc . activity (Ci) and gamma ray source strengths (MeV/sec) are calcuiated using one
of the following computer codes: ORIGEN (Reference 17), SOURCEZACCUM
(Reference 12), or RADGAS3 (Reference 13). ACCUM (Reference 12) is an option within
I SOURCESZ that computes isotope accumulation for several time periods from a given flow of
1sotopes in curies per second. This accumuated activity may then be decayed for any number
of decay times at which gamma energy spectra and isotope Curie activity are computed. The

Revision: 7
April 30, 1996 2./3 12.3-14 @Mm



AP600 Open ltem Tracking System Database: Executive Summary Date: 320097
Selection: fare st codej="Action W’ And [DSER Section] hike '12* Sorted by ftem #

Rein DSER Section’ Tutle/Descnption Resp (W) NRC
Mo  Bmmh = Quwes  Tye @ DowiSew 0002 P 0 Ses o Letter No_/ Date
19 NRRPERE 2 RAIOI Winters/Sejvar Action W Action W NTD-NRC 95 4414 ViW9S
Question 471 22 (Radanon Protection;
This is o formalize a request for addwional mformation discussed dunng a
teiecon in June 1994
a The staff's confirmatory shielding calenlations confinmed. for the most pant, the radiation 7one levels descnibed for the APSD0 design dunng normal
and acordent conditions m,mwmwmmcwmmﬂy%M)m-am&-mmes-unss
sample room Determine the time it will take the operators to perform required post-accident actions n all vital areas (as requured by 10 CFR 52 79(b) and
described i ltem 11 B 2 of NUREG-0717), and provide estmated personne! doses for each of these activities for the total length of the acadent
b Justify why the remote shutdown workstation 1s not considered a vital area
Closed - Response provided via Westinghouse letter NTD NRC 95-4414, dated 3/13/95
Acuoaw~Wm'smwkﬂslnmmuxm-xeswvﬂmwhhdaukMngpamlexmsknm~n\k-
actions (Table 471 22-1) Thas table should be incorporated nto Chapter 12 of the SSAR
1210 NRR/PERB 12422 DSER Ol Butler/Sejvar/lohnson, F Closed Acaon W
‘l&Sl‘lm(Zn)-nhﬂmtﬁblnmhﬂ:shd&u.ﬂ&mnswlsnmsﬁkwt«mhmm
Closed - Addressed in SSAR section 12 3229, Revision 7
sevl NRRPERB 12 RAI-OI Winters Action W Action W

RAI Question In section 12 3 2 29 of the SSAR, Westinghouse states that the AP600 design will utifize & water fitled bladder in the 2 mch seismic gap
between the end of the fuel transfer wbe shielding and the steel contamment wall to provade shielding n this area dunng fuel transfer (this bladder wll
accommodate relative movement between the containment and the concrete transfer be shielding) Provide drawings showng the focation of this water

this area will be restricted dunng fuel wansfer operations

ofe

Page 1 Total Records: 3
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37421

3. Design of Structures, Components, Equipment, and Systems

located in a panel in the nuclear 1sland in a room near the main control room. Seismic event
dawa from these sensors are recorded on a solid-state digital recording system at 200 samples
per second per data channel.

This solid-state recording and analysis system has internal batteties and a charger to prevent
the loss of data during a power outage, and to allow data collection and analysis in a seismic
event dunng which the power fails. Noimally 120 volt alternating current power 1s supplied
‘rom the non-Class 1E dc and uninterruptible power supply system. The system uses triaxial
acceleration sensor input signals to initiate the time-history analyzer ~ecording and main
control room alarms. The system initiation value is adjustable from 0.002~ (0 0.02g.

The time-history analyzer starts recording triaxial acceleration data from each of the trnaxial
acceleration sensors after the initiation value has been exceeded. Pre-event recording time 1s
adjustable from 1.2 to 15.0 seconds, and will be set tu record at least 3 seconds of pre-event
signal. Post-event run time 1s adjustable from 10 to 90 seconds. \ mimmum oi 27 minutes
of continuous recording is provided. Each recording chanrii lias an associated timing mark
record with 2 marks per second, with an accuracy of aoout 0.02 per ent.

The instrumentation components are qualified 1o [EEE 344-1987 (Reference 16).

The sensor installation anchors are rigid 50 that the vibratory transmissibility over the design
spectra frequency range 1s essentiaily unity.

Triaxial Accelersrion Sensors

Each sensor unit contains three accelerometers mounted in a inutually orthogona! ariay
mounte 1 with one horizontal axis parallel to the major axis assumed in the seismic analysis.
The tnaxial acceleration sensors have a dynamic range of 1000 to 1 (0.0081 to 1.0g) and a
frequency range of 0.2 to 50 hertz.

One sensor unit will be located in the free field. Because this location is site-specific, the
planned location will be determined by the Combined License applicant. The AP600 seismic
monitoring system will provide for signal input from the free field sensor.

A second sensor unit is located on the nuclear i1sland basemat in the spare battery charger
room at elevation 66°-6" near column lines 9 and L.

A third sensor unit is located on the shield building structure ut elevation 229" near column
lines 4-1 and K.

The fourth sensor unit s located on the containment internal structure on the east wall of the
east steam generator compartment just above the operating floor at elevation 138 close (o
column lines 6 and K.

Revision: 12 o \wsamv1 20307011200 2047
Draft, 1997 37.48 @ West .. hiouse
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3. Design of Structures, Components, Equipment, and Systems

APGOO

assumed to occur at the time the component would be expected to function after the
failure of the nonseismic components and structures.

¢ Nonsafety-related systems are evaluated to confirm that their failure in an earthquake
does not jeopardize plant safety.

* A water source is provided for limited fire protection after occurrence of the safe
shutdown earthquake. See Section 9.5 for additional information on fire protection.

o wamyI20W9n R12.001497  Revision: 12
@ Westinghouse 19.47 oraft, 1997



3. Design of Structures, Components, Equipment, and Systems

3311

Seismic Loads and Combinations Including Seismic Loads

Seismic Category | systems and components, including core support structures, are designed
for one occurrence of the safe shutdown earthquake which is evaluated as a Service Level D
condition for pressure boundary integnity. In addition, systems and components sensitive to
fatigue are evaluated for cyclic motion due to earthquakes smaller than the safe shutdown
earthquake. These effects are considered by including 20 full cycles of the maximum safe
shutdown earthqiake stress range or five seismic events, each resulting in 63 full stress
cycles with a magnitude equal to one-third of the calculated safe shutdown earthquake
response for structures and components using linear elastic methods.

ASME Class 1, 2, 3 and CS systems, components and supports are analyzed for the safe
shutdown earthquake with other dynamic events, See Tables 3.9-5 and 3.9-8 for load
combinations.

The safe shutdown earthquake 1s analyzed in combination with those operating modes that
occur more than 10 percent of the time. Plant conditions combinea with safe shutdown
earthquake include the following:

* Normal !(X)-percent power operation. Matenal properties are based on those at
operating temperatures. Water inventories are based on normal operating levels. The
in-containment refueling water storage tank is full, the refueling canal is einpty, the
spent fuel pool and transfer canal are full, and the passive containment cooling system
tank is full.

*  The safe shutdown earthquake, which is postulated to occur with the plant at normal
100-percen’. power operation, 1s assumed to cause nonsafety-related systems, including
ac power sources, to be unavailable. A single active failure in the safety-related
systems 1s also postulated.

¢  The nming and causal relationships that exist between the safe shuidown earthqudkc
and transients such as valve discharge are considered and the events
For analysis of

the hquake is the cause of the transient conditio
piping syttzms. the timing and causal relationships are not used to exclude load
(]

wn earthq
y analyzed structures and components are assumed to be unavailable at
the beginning of the safe shutdown earthquake. A single active component failure is

Draft, 1997

Revision: 12 o wsam 1203000 k12011897
19.46 @ Westinghouse




FAX to DINO SCALETTI

March 19, 1997
CC:  Sharon or Dino, please make copies for: Diane Jackson
Ted Quay
Don Lindgren
Don Hutchings
Ed Cummins
Bob Vijuk

Brian Mclintyre
OPEN ITEM #305 M9.4.11-4)

THIS IS AN INFORMAL RESUBMITTAL OF INFORMATION TO OBTAIN NRC
ACKNOWLEDGMENT OF RECEIPT.

To meet the SECY-97-051 schedule of "Applicant Submits Final SSAR Revisions &
Documentation" by 5/97, we believe that NRC must acknowledge receipt of all
Westinghouse submittals by May 30, 1997. This is just 73 calendar days '
business days) away.

The relevant documentation related to Open Item #305 (M9.4.11-4) is attached to today’s
fax on this item. . We provided the information on AHU capacity in a SSAR markup on
12/20/9 -(m We then included information on th.; item in SSAR subsection

the concerns of item #305. It seems a reasonable request that NRC acknowledge receipt
of the information and "hat NRC has a responsibility to recognize that Westinghouse, as
an applicant has submitted the requested information. We request that NRC provide a
definitive action for Westinghouse or provide direction to change the status of this item.
We recommend “Action N". Thank you.

o

Jim Winters
412-374-5290




.AMOpulte- Tracking System Database: Executive Summary Date: 3/19/97

Selection: fitem noj between 305 And 305 Sorted by liem #
DSER Secthon/ Title/Description Resp (W) NRC
ol TR . NN NI . . . o e SO Leter No_/ Date
NRR/SPLB 9411 MTG-Of Winters/BRC Closed Action W

M9 4 11-4 (HEALTH PHYSICS AND HOT MACHINE SHOP HVAC SYSTEM) Revise Table 9 4 11-1, Sheet 2 of 7 1o state “filter requirements. " not
“heating corl requirements © Also, the wble needs 10 st the comect sumber of HEPA filters for VHS or APS00 SSAR section and figuse need 1o be revised,
accordmng'y

Closed - The health physics and hot machine shop HV AC system is not safery related  As such, SSAR

subsection 9 4 3, Revision 7. provides a level of detail that does not include the exact number of filiers

m the system The system does not include HEPA filters

Action W - Include AHU capacities and filter efficiences
AHU nformation FAXED on 1220096, filter efficiency nformation covered by Open frem 293

<f?

Page | Total Records. 1



9. Auxiliary Systems

9.4.11.1.2 Pewer Generation Design Basis

The heaith physics and hot machine shop HVAC system provides the following functions:

*  Provides conditioned air to work areas to maintain acceptable temperatures for equipment

and personnel working in the areas

Provides air movement from clean to potentially contaminated areas to minimize the
spread of airbomne Contaminants

Collects the vented discharges from potentially contaminated equipment in the area

Provides for exhaust from welding booths, grinders and other miscellaneous equnpmcm'
located in the hot machine shop

Provides for radiation monitoring of exhaust air prior to release to the environment

Maintains the access control area and hot machine shop at a slight negative pressure with

respect to outdoors and the clean areas of the annex building to prevent unmonitored
releases of radioactive contaminants

Provides humidification to maintain a minimum of 35 percent relative humidity

The system maintains the following temperatures based or maximum and minimum normal
outside air temperature conditions shown in Chapter 2, Table 2-1:

Room or Area

Temperatures

(°F)
Health physics area . . . . .. .. .. ... . ... . . .. 73.78
L e A 65-85

94.11.2  System Description

9.4.11.2.1 General " escription

The health physics and hot machine shop HVAC system is a once-through ventilation system
consisting of two integrated subsystems: a supply air system and an exhaust air system. The
systems operate in conjunction with each other to satisfy the functional requirements of

maintaining temperatures in the areas served while controlling air flow paths and area negative
pressure.

=,

The supply air system consists of two 100 percent capacity air handling units of about 14,000
scfm each with a ducted air distribution system and automagic controls. The air handling units
are located in the lower south air handling equipment on elevation 135°-3” of the annex
building. The units draw 100 percent outdoor air throu oudoor air intake
plenum and discharge into a duct distribution system which 1s routed to the health physics and

9.4-68 @ Westinghouse

Revision: 11
February 28, 1997
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FAX to DINO SCALETTI

March 19, 1997
CC:  Sharon or Dino, please make copies for: Diane Jackson
Ted Quay
Don Lindgren
Gordon Israelson
Ed Cummins
Bob Vijuk

Brian Mclntyre
OPEN ITEM #2058 (M9.1.1-3)

THIS IS AN INFORMAL RESUBMITTAL OF INFORMATION TO OBTAIN NRC
ACKNOWLEDGMENT OF RECEIPT.

To meet the SECY-97-051 schedule of "Applicant Submits Final SSAR Revisions &
Documentation" by 5/97, we believe that NRC must aclkuowledge receipt of all
Westinghouse submittals by May 30, 1997. This is just 73 calendar days away.

The relevant documentation related to Open Item #205 (M9.1.1-3) is attached to today’'s
fax on this : weluded information on this item in the SSAR in Revision 8, June
19, 1996 fquer 10 months ago))We believe that this information resolves the concerns of
item #204. It SEeMS a reasonable request that NRC acknowledge receipt of the
information and that NRC has a responsibility to recognize that Westinghouse, as an
applicant has submitted the requested information. We request that NRC provide a
definitive action for Westinghouse or provide direction to change the status of this item.
We recommend "Action N". Thank you.

Jim Winters
412-374-5290
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m 9. Auxiliary Systems

9.1.12

}el_jmrage facility and other features of the fuet handiing area.

Facilities Description

The new fuel storage facility 1s located within the seismic Category I auxiliary building fuel
handling area. The facility is protected from the effects of natural phenomena such as
earthquakes, wind, tomados, floods, and external missiles by the external walls of the auxiliary
building. See Section 3.5 for additional discussion on protection from missiles. The facility
is designed to maintain its structural integrity following a safe shutdown earthquake and to
perform its intended function following a postulated event such as fire, internal missiles, or
pipe break. The walls surrounding the fuel handling area and new fuel storage pit protect the
fuel from missiles generated inside the auxiliary building. The fuel handling area does not
contain a credible source of missiles. Refer to subsection 1.2.6 for a discussion of the
auxiliary building. Refer to Section 3.8 for a discussion of the structural design of the new
fuel storage area. Refer to subsection 3.5.1 for a discussion of missile sources and protection.

The dry, unlined, approximately 15.5-feet deep reinforced concrete pit is designed to provide
support for the new fuel storage rack. The rack is supported by the pit floor and laterally
supported as required at the rack top grid structure by the pit wall structures. The walls of
the new fuel pit are seismic Category I. The new fuel pit is normally covered to prevent
foreign objects from entering the new fuel storage rack. Since the only crane that can access
the new fuel pit does have the capacity to lift heavy objects, as defined in subsection 9.1.5,
the new fuel pit cover is not designed to protect the fuel assemblies from the effects of
dropped heavy objects. Figures 1.2-7 through 1.2-10 show the relationship between the new

The new fuel storage pit is drained by gravity drains that are part of the radioactive waste
drain system (subsection 9.3.5), draining to the waste holdup tanks which are part of the liquid
radwaste system (Section 11.2). These drains preclude flooding of the pit by an acci('ental

reiease of water. R

s S —

Nonseismic equipment in the vicinity of the new fuel storage racks is evaluated to confirm
that its failure could not result in an increase of Kegf beyond the maximum allowable Keff.
Refer to subsection 3.7.3.13 for a discussion of the nonseismic equipment evaluation.

A jib crane is used to load new fuel assemblies into the new fuel rack and transfer new fuel
assemblies from the new fuel pit into the spent fuel pool. The capacity of the jib crane is
limited to 2000 Ibs. The new fuel pit is not accessed by the fuel handling machine or by the
cask handling crane. This precludes the movement of loads greater than fuel components over
stored new fuel assemblies.

During fuel handling operations, a ventilation system removes gaseous radioactivity from the
atmosphere above the new fuel pit. Refer to subsection 9.4.3 for a discussion of the fuel
handling area HVAC system and Section 11.5 for process radiation monitoring. Security for
the new fuel assemblies is described in Section 13.6.

i e 9.1-2 @wmwnuu



FAX to DINO SCALETTI

March 19, 1997
CC:  Sharon or Dino, please make copies for: Diane Jackson
Ted Quay
Don Lindgren
Gordon Israelson
Ed Cummins
Bob Vijuk

Brian Mcintyre
OPEN ITEM #204 (M9.1.1-2)

THIS IS AN INFORMAL RESUBMITTAL OF INFORMATION TO OBTAIN NRC
ACKNOWLEDGMENT OF RECEIPT.

To meet the SECY-97-051 schedule of "Applicaat Submits Final SSAR Revisions &
Documentation” by 5/97, we believe that NRC must acknowledge receipt of all
Waestinghouse submittals by May 30, 1997. This is just 73 calendar days away.

The relevant documentation related to Open Item #204 (M9 1.1-2) is attached to today’s
fax on this item. We included information on this item in the SSAR in Revision 8 (June
19, 1996) and earlier. When we submitted our explicit requests for exemptions last
month, we did not include a request for exemption for either GDC 2 or 4. Internal o
mussilcs are evaluated for the Spent Fuel Pool area (see SSAR section 3.5.1). Thej are
no missile sources identified. We believe that this information resolves the concerns of
item #204 It seems a reasonable request that NRC acknowledge receipt of the
information and that NRC has a responsibility to recognize that Westinghouse, as an
applicant has submitted the requested information. We request that NRC provide a
definitive action for Westinghouse or provide direction to change the status of this item.
We recommend "Action N". Thank you.

o

Jim Winters
412-374-5290




AP600 Open Item Tracking System Database: Executive Summary Date: 31897

Total Records

Selection: {item no| between 204 And 204 Sorted by ltem #
DSER Secton/ Trtte/Description Resp (W) NRC

Branch Question Type  Detai Status - i &o-wh____________s:ﬁ‘u'm_  Letter No / Date

NRR/SPLE 911 MTG-O Lindgren.D Ciosed Action W
M9 | §-2 (NEW FUEL STORAGE) The postion outhined response 10 Q410 233 s not in comphance with general design cotena (GDC) 2 and 4
However, the staff is reviewing #'s position on these issues and must complete it's review before a final deternunation oa the acceptability of the above
stated pution can be reach
Thas stem wil be split. The resoluion to address GDC 2and 4 15 provided as resolution for thes tem  Addressing the issues 1 RAT210 233 related 1o spest
fuel coolng 1s a new sem (MY | 3.4)
NRC - Acion W - wdentify as GDC exception in SSAR 19
NRC - Acnon N - staff review of accepiabality SFP design
Closed - There are no exceptions to GDC 2 or 4 for the spent fuel pool  THe absence of nussike sources near the spent fuel pool 1s discussed m the SSAR
and the pooi tself s a Seismc Category | structure



9. Auxiliary Systems

APGO0O

9.1.1.2 Facilities Description

The new fue! storage facility is located within the scismic Category I auxiliary building fuel
handling area. The facility is protezicd rom the effects of natural phenomena such as
earthquakes, wind, tomados, floods, and external missiles by the external walls of the auxiliary
building. See Section 3.5 for additional discussion on protection from missiles. The facility
is designed to maintain its structural integrity following a safe shutdown earthquake and to
perform its intended function following a postulated event such as fire, internal mussiles, or
pipe break. The walls surrounding the fuel handling area and new fuel storage pit protect the
fuel from mussiles generated inside the auxiliary building. The fuel handling area does not
contain a credible source of missiles. Refer to subsection 1.2.6 for a discussion of the
auxiliary building. Refer to Section 3.8 for a discussion of the structural design of the new
fuel storage area. Refer to subsection 3.5.1 for a discussion of missile sourcss and protection.

The dry, unlined, approximately 15.5-feet deep reinforced concrete pit is designed to provide
support for the new fuel storage rack. The rack is supported by the pit floor and laterally
supported as required at the rack top grid structure by the pit wall structures. The walls of
the new fuel pit are seismic Category I. The new fuel pit is normally covered to prevent
foreign objects from entering the new fuel storage rack. Since the only crane that can access
the new fuel pit does have the capacity to lift heavy objects, as defined in subsection 9.1.5,
the new fuel pit cover is not designed to protect the fuel assemblies from the effects of
dropped heavy objects. Figures 1.2-7 through 1.2-10 show the relationship between the new
fuel storage facility and other features of the fuel handling area.

The new fuel storage pit is drained by gravity drains that are part of the radioactive waste
drain system (subsection 9.3.5), draining to the waste holdup tanks which are part of the liquid
radwaste system (Section 11.2). These drains preclude flooding of the pit by an accidental
release of water.

Nonseismic equipment in the vicinity of the new fuel storage racks is evaluated to confirm
that its faiiure could not result in an increase of Kegf beyond the maximum allowable Keff.
Refer to subsection 3.7.3.13 for a discussion of the nonseismic equipment evaluation.

A jib crane is used to load new fuel assemblies into the new fuel rack and transfer new fuel
assemblies from the new fuel pit into the spent fuel pool. The capacity of the jib crane is
limited to 2000 Ibs. The new fuel pit is not accessed by the fuel handling macaine or by the
cask handling crane. This prectudes the movement of loads greater than fuel components over
stored new fuel assemblies.

During fuel handling operations, a ventilation system reinoves gaseous radioactivity from the
atmosphere above the new fuel pit. Refer to subsection 9.4.3 for a discussion of the fuel
handling area HVAC system and Section 11.5 for process radiation monitoring. Security for
the new fuel assemblies is described in Section 13.6.

Revision: 8
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9. Auxiliary Systems

APBOO

The spent fuel storage racks include storage locations for 619 fuel assemblies. The modified
10 x 7 rack module contains integral storage locations for five defective fuel storage
containers as shown in Figure 9.1-4. The design of the rack is such that a fuel assembly can
not be inserted into a location other than a location designed to receive an assembly. An
assembly can not be inserted into a full location.

AP600 equipment, seismic and ASME Code classifications are discussed in Section 3.2. The
requirements of ASME Section III, Division I, Article NF3000 are used as the criteria for
evaluation of stress analyses. The materials are procured in accordance with ASME
Section III, Division I, Article NF2000. Cniticality analyses are performed in accordance with
the requirements of ANSIN16.1-75, Nuclear Criticality Safety in Operations with Fissionable
Matenals Out:ide Reactors (Reference 1), analysis codes are validated against the
requirements of ANSI N16.9-75, Validation of Calculational Methods for Nuclear Criticality
Safety (Reference 2);, and overall requirements for fuel storage are in accordance with
ANSI N210-76, Design Objectives for Light Water Reactor Spent Fuel Storage Facilities at
Nuclear Power Stations (Reference 3).

The spent fuel pool is designed to preclude inadvertent draining of the water from the pool.

9.1.2.2 Facilities Description

The spent fuel storage facility is designed to the guidelines of ANS 57.2 (Referenc-. 4). The
spent fuel storage facility i1s locaed within the seismic Category I auxiliary building fuel
handling area. The walls of the spent fuel pool are an integral part of the seismic Category I
auxiliary building strcture. The facility is protected from the effects of natural phenomena
such as earthquakes, wind, tornados, floods, and external missiles.

The facility is designed to maintain its structural integrity following a safe shutdown
earthquake and to perform its intended function following a postulated event such as a fire.
Refer to subsection 1.2.6 for further discussions of the auxiliary building fuel handling area.

Nonseismic equipment in the vicinity of the spent fuel storage racks is evaluated to confirm
that its failure could not result in an increase of Keff beyond the maximum allowable Keff.
Refer to subsection 3.7.3.13 for a discussion of the nonseismic equipment evaluation.

The spent fuel pool provides storage space for spent fuel. The pool is approximately 41 feet
deep, constructed of reinforced concrete, and lined with a stainless steel plate. The norm .
water volume of the pool is about 176,000 gallons of borated water (including r2-'.. without
fuel at a water level 2 foot 6 inches below the operating deck) with a nominal boron
concentration of 2500 ppm. Figures 1.2-7 through 1.2-10 show the spent fuel pool and other
features of the fuel handling area.

The connections for the drain and makeup lines are located to preclude the draining of the
spent fuel pool due to a break in a line or failure of a pump to stop. The connection for the
| spent fuel cooling pumps’ suction 1s located below normal water level and above the level
needed to provide sufficient water for shielding and for cooling of the fuel if the spent fuel

Revision: 11 f) 7
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3. Design of Structures, Components, Equipment, and Systems

AP600

3.5

Missile Protection

General Design Criterion 4 of Appendix A to 10 CFR 50 requires that structures systems and
components important to safety be protected from the effects of missiles. The AP600 criteria
for protection from postulated missiles provide the capability to safely shut down the reactor
ana maintain it in a safe shutdown condition. The AP600 criteria also proteet the integrity of
the reactor coolant system pressure boundary and maintain offsite radiological
dose/concentration levels within he limits defined in 10 CFR 100.

Missiles may be generated by pressurized components, rotating machinery, and explosions
within the plant and by tomadoes or transportation accidents external to the plant. Potential
missile hazards are eliminated to the extent practical by minimizing the potential sources of
missiles through proper selection of equipment, and by arrangement of structures and
equipment in a manner to minimize the potential for damage from missiles. Potential missiles
due to failures of nonseismic items are addressed in Subsection 3.7.3.13. Heavy load-drop
evaluations are described in Subsection 9.1.5.

The following are definitions for missile protection ter.ninology:

Internally Generated Missile - A mass that may be accelerated by energy sources
continuously present on site.

Single Active Failure - Malfunction or loss of a component of electrical or fluid systems.
The failure of an active component of a fluid system is considered to be a loss of component
function as a result of mechanical, hydraulic, pneumatic, or electrical malfunction, but not the
loss of component structural integrity.

High-Energy System - Fluid systems that, during normal plant conditions, are operated or
maintained presst ... with a maximum operating temperature greater than 200°F and/or a
maximuin of .aung pressure greater than 275 psig, as discuss»d in Subsection 3.6.1.

The following criteria are applied in the identification of missiles and the protection
requirements that must be satisfied:

. A missile must not damage structures, systems, or components to the extent that could
prevent achieving or maintaining safe shutdown of the plant or resuli in a significant
release of radioactivity.

. A single active component failure is assumed in systems used (o mitigate the conse-
quences of the postulated mussile and achieve a safe shutdown condition. The single
active component failure is assumned to occur in addition to the postulated missile and
any direct consequences of the missile. When the posmlated missile is generated in one
of two or more redundant trains of a dual-purpose safety-related fluid system, which is
designed to seismic Category | standards and is capable of being powered from both

- 47 Revision: §
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3. Design of Structures, Components, Equipmen  and Systems

APG00

The AP600 passive design minimizes the number of safety-related structures, systems, and
components required for safe shutdown. Systems required for safe shutdown are identified in
Chapter 7. Safety class structures, systems and componens, their location, seismic category,
and quality group classifications are given in Section 3.2. General arrangement drawings
showing locations of the structures, systems, and components are given in Section 1.2. The
areas required for safe shutdown, and the major systems and components housed therein that

are required to be protected from internally and extemally generated missiles for safe
shutdown, are summanzed below:

. The containment vessel, including the reactor coolant loop, and passive core cooling
system inside containment

. The shield building, including the passive containment cooling system

. Containment penetration areas, including containment isolation valves and Class IE
cables

The con ol complex including the main control room, reactor protection system,
batteries, and dc switchgear

. The spent fuel pit

I The AP600 relies on safety-related systems and equipment to establish ard maintain safe
shutdown conditions. There are no systems or components identified as important in the
evaluation of regulatory treatment of nonsafety systems (RTNSS) that require protection from
missiles. WCAP 13856 (Reference 1) describes the implementation of the RTNSS process
on the AP600 including mission statements and recommended regulatory oversight for
structures, systems, and components identified as important by the RTNSS process.

Evaluations are performed to demonstrate that the criteria are satisfied in the event a credible

missile is produced coincident with a single active component failure. These evaluations
include the following:

. For those potential missiles considered to be credible, a realistic assessment is made of
the postulated missile size and energy, and its potential trajectories.

. Potentially impacted components associ+ed with systems required to achieve and main-
tain safe shutdown are identified.

. Loss of these potentially impacted components coincident with an assumed single active
component failure is evaluated to determine if sufficient redundancy remains to achieve
and maintain a safe shutdown condition. If these criteria are satisfied, no further
protection is required for the identified missile. If these conditions are not satisfied,
additional protective features are incorporated (for example, plant layout is modified,
or barriers are added).

: —7 Revision: §
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3. Design of Structures, Components, Equipment, and Systems

APG00O

When valves and other eccentric masses are not considered rigid, the dynamic models
are simulated by the lumped masses in discrete locations (that is, center of gravity of

valve body and valve operator), coupled by elastic members with properties of the
eccentric components.

Seismic Category I Buried Piping Systems and Tunnels

There are no seismic Category I buried piping systems and tunnels in the AP600 design.

Interaction of Other Systems with Seismic Category I Systems

The safety functions of seismic Category I structures, systems, and components are protected
from interaction with nonseismic structures, systems, and components; or their interaction is
evaluated. The safety-related systems and components required for safe shutdown are
described in Section 7.4. This equipment is located in selected areas of the auxiliary buildiug
and inside containment. The primary means of protecting safety-related structures, systems,

and components from adverse seismic interactions are discussed in the following paragraphs
in the order of preference.

. Separation - separation with the use of physical barriers

. Segregation - routing away from location of seismic Category I systems, structures, and
components

. Impact Evaluation - contact with seismic Category I systems, structures, and
components may occur, and there is in~fficient energy in the impact to cause loss of
safety function

. Support as seismic Category Il

Interaction of connected systems with seismic Category I piping is considered by including
the other piping in the analysis of the seismic Category I system. Interaction of piping
systems that are adjacent to Category I structures, systems, and components is also considered.
This is discussed in subsection 3.7.3.13.4.

The containment and each room outside containment containing safety-related systems or
equipment, as identified in Table 3.7.3-1, are reviewed for potential adverse seismic
interactions to demonstrate that systems, structures, and components are not prevented from
performing their required safe shutdown functions. In addition, the review identifies the
protection features required to mitigate the consequences of seismic interaction in an area that
contains safety-related equipment.

The evaluation steps tv address seismic interaction taken for each room or building area
containing seismic Category | systems, structures, and components are:

Revision: 9
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632.12

6. Eogineered Safety Features

Although gas accumulation is not expected, there is a vertical pipe
piping kigh point that serves as a gas collection chamber. Level detectors indicate when gases
have collected in this area. There are provisions to allow the operators 10 open manual valves
to locally vent these gases to the in-containment refueling water storage tank

stub on the top of the inlet

The passive residual heat removal heat exchanger, in conjunction with the passive containment
cooling system, can provide core cooling for an indefinite penod of ume. After the in-
containment refuzling water storage tank water reaches its saturation temperature (in about
2 hours), the process of steaming to the containment initiates

Condensation occurs on the stezl containment vessel. which is cooled by the paisive
containment cooling system. The condensate is collected in a nonsafety-related gutter
arrangzment located at the operating deck level which retumns the condensate to the in-
containment refueling water storage tank. The gutier normally drains to the containment
sump, but when the passive residual heat removal heat exchanger actuates, a nonsafety-related
isolation valve in each of the two gutter drain lines shut and the gutter overflow returns
directly to the in-containment refueling water storage tank.

Recovery of the condensate maintains the passive residual heat removal heat exchanger heat
sink for a very long tme. Without recovery of the condensate, the in-containment refueling

water storage tank inventory is sufficient to provide passive residual heat removal heat
exchanger operation for 72 hours.

The passive residual heat removal heat exchanger is also used to maintain a safe shutdown
condition. It removes decay heat and sensible heat from the reactor coolant system (o the in-
containmesit refueling water storage tank, the containment atmosphere, the containment vesse..,
and finally to the ultimate heat sink ~ the atmosphere outside of containment. This occurs

after in-containment refueling water storage tank saturation is reached and steamung to
containment inibates.

Reactor Coolant Systemn Emergency Makeup and Boration

The core makeup tanks provide reactor coolant system makeup and boration during events not
involving loss of coolant when the normal makeup system is unavailable or insufficient.
There are two core makeup tanks located inside the containment at an elevation slightly above
the reactor coolant loops. During normal operation, the core makeup tank: are completely full
of cold, borated water. The boration capability of these tanks provides adequate core
shutdown margin following a steam line break.

The core makeup tanks are connected to the reactor coolant system through a discharge
injection line and an inlet pressure balance line connected 10 a cold leg. The discharge line
1s blocked by two normally closed, parallel air-operated isolation valves that open on a loss
of wur pressure or electrical power, or on control signal actuation. Tese -t (B Weoe -
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632277

*  The gravity injection line flow paths from the in-containment refueling

wa'er storage
tank

*  The containment recirculation lines that connect to the gravity injection lines

The check valves selected for these applications Incorporate a simple swing-check design with
a stainless sieel body and hardened valve seats. The passive core cooling system check valves
are safety-related, designed with their operating parts contained within the body, and with a

low pressure drop across each vi've. The valve intemals are exposed to low temperature
reactor coolant or borated refueling water.

Dunng normal plant operation, these check valves are closed. with essenually no differenual
pressure across them. Confidence in the check valve operability is provided by operation at

no differentiar pressure clean/cold fluid environment, the simple valve design, and the
specified seat matenals.

The check valves normally remain closed, except for testing or when called upon to open
following an event to initate passive core cooling sys:iem operauon. The valves are not
subject to the degradation from flow operation or impact loads caused by sudden flow reversal
and seating, and they do not experience significant wear of the moving pans.

These check valves are penodically tested during shutdown conditions to demonstrate valve

operauion. These check valves are equipped with nonintrusive position sensors to indicate
when the valves are open or closed.

In current plants, there are many applications of siraple swing-check valves that have similar
operating conditions to those in the passive core cooling system. The extensive operational
history and expenence derived from similar check valves used in the safety injection systems
of current pressurized water reactors indicate that the design is relisble. Chezk valve failure
to open and common mode failures have not been significant problems.

Accumulator Check Valves

The accumulator check valve design is similar to the accumulator check valves in current
pressunzed water reactor applications. It is also simular to the low differential pressure
opening check valve design described in subsection 632276, Iwut @ hice.

During normal operation, the check valves are in the closed position with a nominal
differential pressure across the disc of about 1550 psid. The valves remain in this position,
except for testing or when called upon to open following an event. They are not subject 1o
the degradation from flow operation or impact loads caused by sudden flow reversal and
seating. They do not expenience significant wear of the moving parts and they are expected
to funcuon with runimal backleakage.

Revision: §
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6. Engineered Safety Features

6.3.23

6324

In the incontainment refueling water storage tank injection lines, the squib valves are in senes
with normally closed check valves. In the containment recirculation lines, the squib valves
are in senes with normally closed check valves in two lines and with normally closed motor
operated valves in the other two lines. As a result, inadvertent opening of these squib valves

will not result in loss of reactor coolant or in draining of the incontainment refueling water
storage tank.

The type of squib valve used in these applications provides zero leakage in both directions.

It also allows ﬂow_\m both directions. A valve open position sensor is provided for these
valves. Trw it (O hert

Squib vaives are also used to isolate the fourth stage automatic depressurization system lines
These squib valves are in senies with normally open motor operated gate valves. Redundant-

- senes controllers are provided to prevent spuriously opening of these squib valves. The type

of squib valve used in this application provides zero leakage of reactor coolant out of the
reactor coolant system. The reactor coolant pressure acts to open the valve. A valve opei
position sensor 1s provided for these valves.

Applicable Codes and Classifications

Sections 5.2 and 3.2 list the equipment ASME Code and seismic classification for the passive
core cooling system. Most of the piping and components of the passive core cooling system
within containment are AP600 Equipment Class A, B, or C and are designed to meet seismic

Category I requirements. Some system piping and components that do not perform safery-
related functions are nonsafety-related.

The requirements for the control, actuation, and Class 1E devices are presented in Chapters 7
and 8.

Material Specifications and Compatibility

Matenals used for engineered safety feature components are given in Section 6.1. Materials
for passive core cooling system components are selected to the meet the applicable matenal
requirements of the codes in Section 5.2, as well as the following additional requiurements:

* Pans of components in contact with borated water are fabricated of, or clad with,
austenitic stainless steel or an equivalent corrosion-resistant matenal.

¢ Internal parts of components in contact with containment emergency sump solution
duning recirculation are fabricated of austenitic stanless steel or an equivalent corrosion
resistant matenal.

*  Valve seating suriaces are hard-faced to prevent failure and 1o reduce wear.

Revision: §
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INSERT A
The core makeup tank discharge isolation valves are diverse from the passive residual heat removal

heat exchanger outlet isolation valves because ‘hey use different globe valve body styles and Jdifferemt
air operator types.

INSERT B

The accumulator check valves are diverse from the core makeup tank valves because they use different
check valve types.

INSERT C

The IRWST injection squib valves are diverse from the containment recirculation squib valves because
they are designed to different design pressures.



