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Dear Mr. Borchardt:
Enclosed are three copies of the Westinghouse responses 1o NRC requests for additional information
on the AP600 from your letters of April 19, 1994, April 27, 1994, April 29, 1994, May 11, 1994,
May 26, 1994, June 1, 1994 and June 8, 1994. In addition, revisions of responses previously
submitied is provided. This completes the response to the letter dated April 7, 1994,

A listing of the NRC requests for additional information responded to in this letter is contained in
Attachment A

These responses are also provided as electronic files in WordPerfect 5.1 format with Mr. Kenyon's
copy.
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NTD-NRC-94-4236
ATTACHMENT A
AP600 RAI RESPONSES
SUBMITTED JULY 25, 1994

RAI No. Issue

210048 SSAR section3.73 5

210063 Method of combination of dynamic responses

210 064 Use of elastic-plastic method of analysis

210068 Stress criteria for active compornent supports
210069 Section 3 9.3 4 3, snubber operability

210088 Seismic qualification report

440 001RO1; SPES test, check valve testing & PRHR testing
440.011R01;  ADS testing

440 052 CMT Scaling Report

440133 RNS pump suction

440 171 HF analys's inclusion of high point vent operation
440 245 Battery bank inconsistency between SSAR & PRA
480 049 Provisions for Type C testing, Table 6.2 3-1

480 050 Type C testing of service air

480052 SSAR Table 6 2 3-1 & Figure 9.2 4-1

480 056 Relief valves us containment isolation barriers

480 060 manual vs remote manual

480 066 Margin between max calculated & design cont press
480 068 Postulated break size for subcompartment analyses
480 069 Use of TMD code for M&E releases

492 005 Fixed incore detector monitor

952 082 SPES-2 pipe schedule changes
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References

210 .48-| WOAP-9903, "Justification Of The Westinghouse Equivalent Static Analysis Method For Seismic
Qualification Of Nuclear Power Plant Auxiliary Mechanical Equipment.” August. 1980

SSAR Revision:
3.7.3.5 Equivalent Static Load Method of Analysis

The equivalent static load method involves equivalent horizontal and vertical static forces applied at the center
of gravity of various masses. The equivalent force at a mass location is computed as the product of the mass and
the setsmic acceleration value applicable to that mass location.

The magnitude of the seismic acceleration is ustablished based on the dynamic response charactenstics of the
subsystemn.  Subsystems that can be characterized as a single degree of freedotn system are designed for
accelerations associated with their natural frequency. Ssismic acceleration values-used-for-demgn-of mui-dograe
b bermchestbe sonedesiie Wbbbch Hees b g bhies deeotration fepsot b 4l aiiphrbied fanpoioe specbin cbfves 00 e Dok
acceleration values from the applicable floor response spectra multiplied by a factor of 1.5, unless a lower factor
is justified.

In lieu of using the peak acceleration value, the actual frequency may be calculated and the corresponding
acceleration value may be used without amplification. In this case, the calculated frequency must be higher than
that frequency related to the peak acceleration. Otherwise, the peak acceleration value is used in design, For
subsystems and components having fundamental frequencies of 33 hertz or greater, the zero period acceleration 15
taken as the seisnue accelzration value. This is documented in Reference 23.

The equivalent static load method of analysis may be used for design of platforms, electrical cable trays and
supports. conduits ana supports, HVAC ducts and supports, instrumentation tubing and supports, piping systems,
and other substructures. This analysis i« based on single span modeis.

The equivalent static load method of analysis can also be used for design of piping systems, and instrumentation
tubing and supports. with significant responses at several vibrational frequencies. In this case, a static load factor
of 1.5 is applied to the peak accelerations of the applicable floor response spectra. For piping runs with axial
supports the acceleration value of the mass of piping in its axial direction may be limited to 1.0 times its calculated
spectral acceleration value. The spectral acceleration value is based on the frequency of the piping system along
the axial direction. This frequency 1s determined from the piping mass and the axial support stiffness value. Using
this method for piping systems is limited to small-bore (two inches or less in nominal pipe size) piping. The relative
motion between support points is also considered when significant.

Add Reference to Subsection 3.7.5 as follows:

23, WCAP-9903, "Justification Of The Westinghouse Equivalent Static Analysis Method For Seismic Qualification
Of Nuclear Power Plant Auxiliary Mechanical Equipment.” August, 1980,

210482 @
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Question 210.63

In Tables 3.9 3.5 39 3.6, 3.9.3-7, and 3.9.3-8 of the SSAR. add a note to state that the method of combination
of dynamic responses to loads is in accordance with the recommendations in NUREG-0484. "Methodology for
Combining Dynamic Responses,” Revision |, dated May 1980. In addition, explain how Note 6 in Table 3.9.3-5
und Note 4 in Tables 3.9.3-6, 3.9.3-7, and 3.9.3-8 relate to these recommendations.

Response:

The dynamic loads are combined by the square-root-sum-of-the-squares. This is consistent with industry practice
and NUREG-0484

Dynamic events are postulated initiating events or consequential events that contribute to the design basis mechanical
loads for systems. structures, and components. These events result from starting and stopping of pumps, changes
in valve position. pipe breaks, and steam/water interactions. Each fluid system is evaluated against the design basis
initiating events to determine if an initiating event is a dynamic event for that particular fluid system, or whether
the initiating event causes a dyvnamic event in that particular fluid system, This evaluation determines whether an
initiating or consequential dvnamic event can be identified for a particular system for an initiating event. The
following screening criteria are used to identify the significant dynamic events:

Pumps:
Pump starts and stops resulting from an initiating event. or postulated to occur during an initiating event. shall be
identified as consequential dynzmic events,

Valves:

Fast-opening or fast-closing valves that change position shall be identitied. Fast-opening and fast-closing valves are
defined as: remotely-operated valve with a minimum total stroke time of 10 seconds or less: spring-loaded relief
valve: check valve. These events shall be identified as initiating or consequential dynamic events

Pipe Breaks:

High-energy pipe breaks. for those lines not qualified to Leak-Before-Break criteria, shall be identified. For ASME
Class 1, 2. and 3 and seismically analyzed B3 1.1 piping. these events are postulated as initiating events only. For
non-seismically analyzed B3 1.1 piping. these events are postulated as initiating or consequential dynamic events.

Steam Water Interactions:
Potential interaction or mixing of cold water and hot steam in a line or component shall be evaluated for its potential
to cause a dynamic load. This does not include actuation of pressurizer spray.

Dynamic loads that are expected to result from an initiating event are considered in combination with the loads
resulting from that event. depending on time phasing of the consequential event and initiating event. Loads resulting
from dynamic events will only be combined with loads resulting from an initiating event if the loads can
mechanistically and realistically occur simultaneously .

210631
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 210.64

It an elastic-plastic method of analysis will be used in the design of any safety-related system. component. or
support, identify each applicable item and revise either Section 3.9.1 or 3.9.3 of the SSAR to provide information
consistent with the guidelines in Section 3.9 1.11.4 of the SRP

Response:

For systems where service level D limits are specified for safety-related piping and supports, the method of analysis
used to calculate the stresses and deformations shall conform to the methods outlined in ASME Section 111,
Subsection NF and Appendix F. The inelastic analysis criteria included in Appendix F will be used as an alternative
to the procedures of NB-3652 of the ASME Section Il code when the inelastic analysis option will provide a more
cost effective design. No particular system, component, or support is presently identified for this type of design
evaluation.

When an elastic analysis is performed for SSE and an inelastic analysis is performed for pipe break loadings, the
following conditions will be satisfied:

a. The stress-strain relationship for the actual type of material undergoing plastic deformation will be used in the
analysis,

b The ultimate strength value at service temperature is not important for this evaluation. because only small
strains (< < ultimate strain) will be permitted.

¢ The analytical procedures used in the inelastic analysis will be those associasted with the Westinghouse
proprietary code, WECAN

d.  The applicability and validity of the WECAN code for use in inelastic analysis will be provided to meet the
requirements of 10 CFR Part 50, Appendix B and GDC 1.

¢ The appropriate interaction of elastic and inelastic components will be demonstrated to provide assurance that
system displacements and support deformations do not violate assumptions on which the system analysis is
based. This should not be a problem because only piping will be allowed to go plastic, and therefore, the
system displacements are the analytically correct displacements.

f. The support load results from an inelastic analysis for Design Basis Pipe Break (DBPB) will be combined with

SSE results using Table 3 9-8.

The piping stress results from an inelastic analysis will be combined as stated in Tables 3.9-6 and 3.9-7 for the

elastic piping elements. For the plastic piping elements, the element strain associated with the SSE condition

will be added absolutely with the strain associated with the DBPB condition. The strains will be limited to 1%

for strains averaged through the thickness; 2% for strains at the surface, due to an equivalent linear distribution

of strain through the thickness: and 5% for local strains at any poirt.

£

When an inelastic analysis is performed for SSE and pipe break loadings the method in Table 3.9-6, note 19 is used.

See response to RA] 210,68 for revisions to Tables 3.9-9 and 3.9-10. See response to RAl 210,79 for revisions to
Tables 3 96, 3.9-7, and 3.9-8

@ 210.64-1
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SSAR Revision:
3.93.1.5 ASME Classes |, 2, and 3 Piping

The loads tor ASME Code Classes 1. 2, and 3 pipiag are listed in Tables 3.9-3 and 3.9-4. Tables 3.9-6 and
1.9-7 lists the loading combinations. Tables 3.9-9, 3.9-10, and 3.9-11 presents the stress limits

Piping systems are designed and an.iyzed for Levels A, B, and C service conditions, and corresponding service
level requirements to the rules of the ASME Code, Section 11l The analysis or test methods and associated stress
or load allowable limits that are used in evaluation of Level D service conditions are those that are defined in
Appendix F of the ASME Code, Section [l1.

Subsection 3.7 3. summarizes seismic analysis methods and criteria. Subsection 3 6.2 summarizes pipe break
analysis methods

The supports are represented by stiffness matrices in the system model for the dynamic analysis. Alternate
methods for support stiffnesses representation is provided in Subsection 3.9.3.4. Shock suppressors that resist rapid
motions are also included in the analysis. The p2
solution for the seismic disturbance uses the response spectra method. This method uses the lumped mass technique,
linear elastic properties, and the principle of modal superposition

The total response obtained from the seismic analysis consists of two parts: the inertia response of the piping
system and the response from differential anchor motions. (See Subsection 3.7.3). The stresses resulting from the
anchor motions are considered 1o be secondary and are evaluated to the limits in Table 3.9-11.

The mathematical models used in the seismic analyses of the Class 1. 2. and 3 piping systems lines are also
used for pipe rupture effect analysis. To obtain the dynamic solution for auxiliary lines with active valves, the time-
history deflections from the analysis of the reactor coolant loop are applied at nozzle connections. For other lines
that must maintain structural integrity or that have no active valves, the motion of the reactor coolant loop is applied
statically .

When an elastic analysis s performed for SSE and an inelastic analysis is performed for pipe break loadings,
the following conditions are satisfied:

a.  The stress-strain relationship for the actual type of material undergoing plastic deformation is used in the
analysis.

b, The vitimate strength value at service temperature is not important for this evaluation, because only small

strains (< < ultimate strain) will be permittad. The ultimate strength value is obtained from the ASME I

Code, Appendix 1.

The analytical procedures used in the inelastic analysis are those associated with the WECAN computer code.

d. The applicability and validity of the WECAN code for use in inelastic analysis meet the requirements of 10
CFR Part 56, Appendix B and GDC 1.

e, The appropriate interaction of elastic and inelastic components will be demonstrated 10 provide assurance that
system displacements and support deformations do not violate assumptions on which the system analysis is
based. This is accomplished by allowing only the piping to go plastic and maintaining pipe supports as elastic
clements that meet the «mits of ASME Section I, Subsection NF and Appendix F. Therefore, the system
displacements are the analytically correct displacements.

f.  The support load results for DBPB are combined with SSE results using Table 3 9-8. for either elastic or
inelastic system analysis.

210.64-2 @ Weatt

]




NRC REQUEST FOR ADDITIONAL INFORMATION

g The piping stress results from an inelastic analysis are combined as stated in Tables 3.946 and 3.9-7 for the
elastic piping elernents.  For the plastic piping elements, the element strain associated with the SSE condition
are added absolutely with the strain associated with the DBPB condition. The sirains are limited to 1% for
strains averaged through the thickness; 2% for strains at the surface, due to an equivalent linear distribution
of strain through the thickness; and $% for local strains at any point.

When an inelastic analysis is performed for SSE and pipe break loadings the method in Table 3.9-6, note 19 is used.

A thermal transient heat transfer analysis is performed for each different piping component on the Class |
branch lines larger than |-inch nominal diameter. The following discussion on the evaluation of cyclic fatigue is
not applicable to Class 2 and 3 pipe.

The Level A and B service condition and test condition transients identified in Subsection 3.9, 1.1 are included
in the tatigue evaluation. For each thermal transient. two load-sets are defined representing the maximum and mini-
mum stress states for that transient

The primary-plus-secondary and' peak stress intensity ranges. fatigue reduction factors. and cumulative usage
factors are caiculated for the possible load-set combinations. [t is conservatively assumed that the transients can
oceur in any sequence, thus resulting in the most conservative and restrictive combinations of transients

The combination of load-sets yielding the highest alternating stress intensity range is determined, and the
incremental usage factor is calculated, Likewise, the next most severe combination is then determined, and the
mcremental usage factor is calculated. This procedure is repeated untii the combinations having an allowable cycle
of less than 1011 are formed. The total cumulative usage factor at a point is the summation of the incremental
usage tactors

@ 210.64-3
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Question 210.68

Section 3.9 3.4 of the SSAR does not appear to specifically address allowable stress criteria for active component
supports, where active 1s as defined in Section 3.9.3.2.2. The staff’s position is that the stresses and associated
deformations in such supports should be low enough to allow operability of the supported component. In
Appendix |A of the SSAR and Revision | to WCAP-13054 (under exceptions to Section 3.9.3 of the SRP),
exceptions are taken to Position C8 in RG 1,124, and Paragraph B.5 in RG 1.30, which are the bases for the staff’s
position on this issue. The exceptions in Appendix 1A state that ASME Level C and D Service Limits are
acceptable, however, when they are used, any significant deformation that might occur will be considered in the
evaluation of equipment operability. Revise Section 3.9.3 4 to reference this exception and provide a more detailed
discussion on how this significant deformation will be evaluated for the AP600 to meet the guidelines in
Section 3.9.3.11 3 of the SRP. Appropriate revisions should also be made to Tables 3.9-9 and 3.9-10, and
Appendix | A of the SSAR, and to the exception to Section 3.9 2.11.3.a of the SRP in WCAP-13054.

Response:
In order to assure operability for active equipment. including valves, ASME limits for Service Level C loadings
will be met for the supports. There will not be significant support deflections for these stress levels since only the

outer fibers are permitted to yield

For pipe supports on lines with active valves the support in the vicinity of the valves will meet either of the
following to assure that support deflections are not significant:

a) ASME limits for Service level C loadings

b} Inelastically calculated support displacement will not exceed 1/8 inches
Stress criteria for piping is shown in Tables 3.9-6 and 3.9-7(see response to question 210.79)
WCAP 13054 will be revised to delete exception to SRP 3.9 3.11.3.a.
SSAR Revisions:
3.9.3.4 Component and Piping Supports

The supports for ASM” Code, Section I, Class 1. 2, and 3 components including pipe supports satisfy the
requirernents of the ASME Code, Section 111, Subsection NF. The boundary between the supports and the building
structure 1s based on the rules found in Subsection NF. Tables 3.9-3 and 3.9-4 present the loading conditions.
Table 3.9-8 summarizes the load combinations. The stress limits are presented in Table 3.9-9 and 3 9-10 for the
various service levels.

The criteria of Appendix F of the ASME Code Section 1 is used for the evaluation of Level D service condi-
tions. When supports for components not built to ASME Code, Section [l criteria are evaluated for the effect of

@ St 210.68-1
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Level D service conditions, the allowable stress levels are based on tests or accepted industry standards comparable
to those in Appendix F of ASME Code, Section 111

WWW%WMMW

In order to provide for operability of active equipment, including valves, ASME limits for Service Level €
loadings will be met for the supports of these items. When elastic system analysis is used for pipe supports on lines
with active valves the supports in the vicimity of the valves will meet either of the following to provide that
deflections do not have a sigmificant effect on the elastic piping system analysis,

a) ASME limits for Service Level € loadings
b) Inelastically calculated support displacement will not exceed 1/8 inches

The vicinity is defined as supports that are within a distance from the valve of one-balf the standard deadweight span
in ASME [II, NF.

If an elastic system analysis is not able to satisfy (a) or (b) above to ensure opersbility, then an inelastic systemn
analysis will be performed which accounts for the inelastic behavior of the piping and supports. This analysis is
performed in such a manner that valves and equipment, which are required for operability, remain elastic and
satisfies other operability requirements.

Dynamic loads for components loaded in the elastic range are calculated using dynamic load factors, time-
history analysis. or any other method that accounts for elastic behavior of the component. A component is assumed
to be in the elastic range if yielding across a section does not occur. Local yielding due to stress concentration is
assumed not to affect the vahdity of the assumgptions of elastic behavior. The stress allowables of Appendix F for
elastically analyzed components are used for Code components,

Dynamic loads for component supports loaded in the inelastic range are calculated using dynamic load factors.
time history analysis, or other methods that account for the inelastic behavior. The analysis requirements of
paragraph F-1322 of Appendix F of the ASME Code, Section [II are satisfied

The stiffness of the pipe support miscellaneous steel is controlled by one of the following methods so that
component nozzle loads are not adversely affected by support deformation:

Pipe support miscellaneous steel deflections are limited for dynamic loading to |/8 inch in each restrained
direction. These deflections are defined with respect to the structure to which the miscellaneous steel is attached.
These deflection limits, provide adequate stiffness for seismic analysis and are small enough so that nozzle loads
are not affected by pipe support deformation. In this case. the pipe support and miscellaneous sieel are represented
oy & generic stiffness value in the piping system analysis. Rigid stiffness values are used for fabricated supports,
and vendor stiffness values are used for standard supports such as snubbers, rigid gapped supports, and energy -
absorbing supports. The mass of the pipe support miscellaneous steel is evaluated as a self-weight excitation loading
on the steel and the structures supporting the steel

210.68-2 @ -
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Design 'Service
Level

Design and ser-
vice level A

Service
{Upset)

Service

fevel

tevel

(Emergency

Service
{Faulted)

fevel

B

C

D

Table 3 9.9

Stress Criteria for ASME Code Section i

Class 1 Components(@) and Supports and Class CS Core Supports

Vessels Tanks
Pumps

ASME Code
Section 11 NB-

3221, 3222

ASME Code.
Section Hi NB-

3223

ASME Code.
Section 1l NB-
3224

ASME Code,
Section I (see §
219.1.4) NB-3225
{No active Class |
pumps used)

Piping

Table 3.9-6

3634 See Table
396

3655 See Table
396

’.s'ub “‘»'d..
Section—ill— Seo
Table 3.96 (see §
391 4rNB-3ssa

Core
Supp(vﬂz-

ASME Code.

Section 1 NG-

3321, 3222, 3231}

3232

ASME Code,

Secticn HI NG-

3223, 3233

ASME Code.
Section HI NG

——r, 2

ASME Code.

Section IH (see §

3.9.1) NG-3225,
3335

Vailves, sk &
Seats
ASME

3520, 3525

ASME Code,
Section 111 NB-
3525

ASME Code,

Section HI NB
3526

th)

Code,
Secnon Hl NB-

Components
Supports ¢ id)
ASME Code,
Section I Sub-
section NP NE-
A224 2222 NE-

(e}
ASME Code.

Section 1l Sub-
secion NP (e}
Feae N A2

ASME Ceode.
Section IH Sub-
section NF (2}
the N 1240

ASME Code,
Section I Sub
secion NF (e},
(see § 3.9.1) N
NE-3240 ()
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Notes to Table 3.9-9

A test of the components may be performed in lieu of analysis.

Class | valve Service Level D criteria for active valves and inactive valves is based on the criteria in ASME
1. Appendix F, F-1420 for verification of pressure boundary integrity. Valve operability is demonstrated
by testing

Including pipe supports.

In instances where the determination of allowable stress values utilizes §; (ultimate tensile stress) at
temperatures not included in ASME Code Section IIl, S, shall be calculated using one of the methods
provided in Regulatory Guide |1.124, Revision |

ASME Table 3131(a)-1.

See subsection 3.9.3.4 for supports for active equipment, valves, and piping with active valves

210684 @m
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Design/Service
Level

Design and
service level A

Service ievel B
{Upset;

Service level C
(Emergency)

Service level D
(Faulted)

Table 3 9-10

Stress Critenia for ASME Code Section il
Class 2 and 3 Components and Supports

Vessels' Tanks

ASME
Section HI
NC-3217
NC/ND-3310,
3320

Code

ASME Code
Section 111
NC/ND-3310,
3320

ASME Code
Section 111
NC/ND-3310,
3320

ASME Code
Section 111
NC'P-3310,
3320

Piping

N dassSee
Table 3.9-7

Pumps

ASME Code
Section 111
NC/ND-3400

ASME Code
Sectien 111
NCO/ND- 34300

ASME Code
Section i
NC/ND- 3300

ASME Code
Section 111
NCOND 3300

Valves, Dhsks,
Seats

ASME Code
Section i
NC/ND-3510

AS“ " ('L‘d(’
Section 11}
NO/ND-3520

ASME Code
Section 111
NC/ND-3520

ASME Code
Section il
NC/ND-3520

Component
Supportsiaib)

ASME Code
Section K¢y
NE-3324
ANp-3234
NE-32al

ASME Code
Section Ilie)
NEb odlal

ASME Code
Section Hl{c)

ASME Code
Secuon Hi(cud)
Npdi2i
R
Ng-2a4
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¢ Production tests on every umt to verify proper operability

*  Qualification tests on randomly selected production models to demonstrate the required load performance (load

rating)

The production operability tests for large hydraulic snubbers (i.c.. those with capacities of 1000 Kips or greater)
include a) a full Level D load test to verify sufficient load capacity. b) testing at full load to verify proper bleed with
the control valve closed, ¢) testing to verify the control valve closes within the specified velocity range, and d)
testing to demonstrate that breakaway and drag loads are within the design limits.

The operability of essential snubbers is verified by the COL holder by verifying the proper installation of ¢ -
snubbers, and performing visual inspections and measurements of the cold and hot positions of the snubbers as
required during plant heatup to verify the snubbers are performing as intended.

210.69-2 @ Westhgheuss
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Question 210.88

Revision | to WOCAP-13054 lists an exception to Section Sc of Section 3.10 of the SRP, that states that
Westinghouse does not prepare a Seismic Qualification Report (SQR). and that. in lieu of such a report, seismic
gualification of equipment is documented in test reports, analysis reports. calculation notes, ete. contained in
Westinghouse files. The staff's position is that an SQR should be prepared, and included in the documentation
provided by the COL (see Q210.86). Revise this exception to state that the SQR should be submitted by the COL
applicant

In addition, verify the existence of design and analysis documentations of reactor internals, and provide a summary
of the analysis results in conjunction with design limits.

Response;

The information recommended to be included in a Seismic Qualification Report is included as part of an equipment
qualification data package for each piece of equipment considered. Details of the documentation process are
described in AP600 SSAR Section 3.10 and Section 3D.7 (Appendix 3D). The Combined License applicant will
maintain this information as the equipment is selected and procured. The data packages will be available for review
and audit by the NRC

The design and analysis documentation for the reactor internals will be available as part of the ASME Code Design
Report when construction of the reactor internals is complete.

The position for Section 5¢ of Section 3,10 of the Standard Review Plan will be revised in the next revision of

WCAP-13054

The verification of the existence of design and analysis documentation of reactor internals and a summary of the
analysis results in conjunction with desizn limits is provided as an attachment to this response for information. The
summary includes the components of reactor internals which are not similar or can not be enveloped by previously
designed Westinghouse plants. See attachment to this RAI for the summary of stresses.

SSAR Revision:

See the response to RAI 210 .86 for the SSAR Revision,

@m - 210.88-1
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ATTACHMENT TO RESPONSE TO RAI 210 88
SUMMARY OF REACTOR INTERNALS ANALYSIS RESULTS

RADIAL KEY AND CLEVIS INSERT MARGINS OF SAFETY'!) TABLE

Section Load Category Stress Type Margin of Safety  Fatigue Usage
Key Base Level A+ B Pm 0.18
Pm + Ph 0.195

Pm+Pb+Q Large*

&l Fatigue e 0.026< 1.0
Allowable
Level D Pm 0.265
Key Base 45Y Level A+B Pm 0.013
Key Bearing Level A+B Pm 0.227
Weld Level A+B Pm 0.77

Pm+Pb+Q 0.203

o | Fatigue 0.449 < .0
Allowable
Level D Pm 1.28
Clevis insert Flange Level A+ B Pm 0.074
Pm + Pb »0.074
sU Fatigue Approx.0.00 <
1.0 Allowable
Clevis Insert Level A+ B Pm 0.29
Pm + Pb Large*
b3 | Fatigue 0.80 < 1.0
Allowable
Level D Pm 0.326

Note © (1) Margin of Safety = Allowable Stress Intensity / Calculated Stress Intensity - |

* = Greater than 10

210.88-2 @ el



NRC REQUEST FOR ADDITIONAL INFORMATION

Section

Load Category

Stress Type

Margin of Safety

Fatigue Usage

Clevis Fasteners

Dowel Pin

= Cireater than 10

level A+ B

|

Level A+ B

Pm

Pm + Pb
Pm+Pb+Q

Fatigue

Pm
Pm+Pb
Pm+Ph+Q

Fatigue

1.52 (Bearing)

4.52 (Shear)
Large*

0816

Large*
Large*

.28

Approx. 0.00 -
1.0 Allowable

Approx. 0.00 <
1.00

210.88-3
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NRC REQUEST FOR ADDITIONAL INFORMATION

Section Load Category Stress Type Margin of Safety  Fatigue Usage
Skirt to USP Weld Level A+ B Pm 7.24
Pm+ Pb 4.62
Pm+Pb+0Q 0.22
Ll Fatigue 0143 < 1.00
Allowable
Level D Pm 419
Pm+ Pb 2.89
Outer G/T Location Steady State Rotation, 0.00131 <
. rad 0.0016
210.88-5
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REFLECTOR ASSEMBLY

Section Load Category Stress Type Margin of Safety  Fatigue Usage
Rottom  Block level A + B Pm » |, 18
Pm + Pb > 1.18
Usage Factor Fatigue 0044 < 1.00
Allowable
Level D Pm > .62
Pm + Pb > 1.62
Center B wk Level A + B Pm > 1.18
Pm + Pb > 1.18
Usage Factor Fatigue 0.014 < 1.00
Allowable
Level D Pm > 1.62
Pm + Pb > 1.62
Top Block Level A + B Pm > |.18
Pm + Pb > 1.18
Usage Factor Fatigue 0.156 < 1.00
Allowable
Top Block Level D Pm > 1.62
Pm + Pb > 1.62
Top Flange Level A + B Pm > 1.18
Pm + Pb > 1.18
Usage Factor Fatigue 0.156 < 1.00
Allowable
Level D Pm > 1.62
Pm + Pb > 1,62

@ ——— 210.88-9
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]l(‘ R'-’li

Alignment Bar

level A + B

I'sage Factor

Level D

level A + B

l sage Factor

Level D

Pm

Fatigue

Pm
Pm
Pm + Pb

Fatigue

Pm

Pm + Pbh

0.32

7.86

Q0016 < .00
Allowable

0.013 < 1.00
Allowable

210.88-10



NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision 1

Scaling i Verification of SPES-2. the Ialian Experimental Facility Sumulator
APHOU Plant,” Revision s provided (o the NRC via Westinghouse letter ET-NRC-93-3583, dated

APOHOX Long Term Cooling Test Specification”, Revision 1, was provided to the NRC via
Westinghouse lettei ET-NR( 3-AKKS, dated May 11, 1993

I AZ2A0 Wikl b apnbited aind Jorwarded By January FH8A
1 Documentation

Nobopaie ol fepaoart chesbrabbbbiy b priabibedd beebiiiy bod e bk ekl Boch - Vithviet Janiig PROginin - fas Aol val
Panerts Foerinabered Vi andiinghesine Shian LRI 4 Foviieay o RN ENEERE HEREY SR BRI AR B st chieoh Vb ve
R B RO FR e il bl -Desting chonesd b Bahe debia B G A bR SHRe 16 coihiBoRs SR de-those- wdnae b
Woabtbhed B ek pieed petiie e Bon e pEav iy choeit B b Ll vetn b osRaaett b cpvstiiet bt b besed P A Wb spehdieras
rlevant tactors.  Westinghouse 15 assessing check valve opeming performance for valves that have been
closed at high delta P for a long ume. These 1ests are being performed at existing PWR sites during
refucling outages. The report on the first of these in-situ tests 18 documented in WCAP-14045, "In Situ
Check Valve Test Repont (Fall Outage "9 which was transmitted to the NRC via Westinghouose lettes

NTD-NR(C-94.4120. dated Mav 4_ 1994

440.1(R1)-1

\ W) Westinghouse




NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision 1

Additonal information on check valve testing is provided in WCAP-1356(0), "Advanced Plant Check Valve
Study”. Rev. 0. which was provided to the NRC in letter ET-NRC-93-3801, "AP60( Testing 1Leponts
(WCAP-13567, WCAP-13566 and WCAP-13560), from N. J. Liparulo to Dr. Thomas Murley, January 25,
1993,

ok , NP Testi it idod-ind 1993

DNB Test Documentation

DMB testing was performed in accordance with WCAP-124R%, “Westinghouse Fuel Criteria Evaluation
Process” which was provided to the NRC as a topical report for review under letter NS-NRC-90-3482, 1o
V. H. Wilson from W. J. Johnson, April 2, 1990. Further information has been provided in the following
submittals:

ET-NRC-92-3702, "Responses to Request for Additional Information on WCAP-12488,
"Westinghouse Fuel Criteria Evaluation Process”, from N. J. Liparulo to R. C. Jones, June 8, 1992,

ET-NRC-92-3723, "Supplement to Additonal Information on WCAP-1248%, “"Westinghouse Fuel
Criteria Evaluation Process”, from N. J. Liparulo to R. C. Jones, July 17, 1992,

ET-NRC-93.3%19, "Final Responses to Additonal Information on WCAP- 12488, "Westinghouse
Fuel Criteria Evaluation Process”, from N, J. Liparulo to R. C. Jones, February 8, 1993,

ET-NRC-93-3984, "Test Matrix for AP60 Departure from Nucleate Boiling Tests." from N. J,
Liparulo to R, W, Borchardt, October 8, 1993,

The final test report on the APGOO DNBR tests will be transmitted 1o the NRC in August 1994,

PRHR Test Documentation

WCAP-129%0. AP6OO PRHR HX Test Final Report”, was provided to the NRC in letter ET-NR(-92-3779,
"Submittal of AP600 Design Centification Material required by 10 CFR 52.47", from N. 1. Liparulo 1o

Die. Thomas Murley, December 15, 1992 "ARGDO-Passive Residual-Heat Exchanger Tostbanal Keport. " wall
be forwarded by Jannary. 104

SSAR Revision: NONE

440 1(R1)-2
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Response Revision 1

Question 440 11

Revision 0 of WOAP-13342, "AP6O0 Automatic Depressurization System Test,” is dated January 1991, An updated
version of this test specificaton should be provided. incorporating any changes in the design or test plans for the
test articles in Phase A and Phase B. particularly as a result of changes in the AP60O plant design.

Response (Revision 1)

WEAR FA342. MMWW&MM&M&WMMMW
Ackebbiiotal oF dev e dboration for the Phaswo Bt . . y
Phase A et progian - JMNAP-MMM»JWM

WCAP-14112, Revision 0, "AP6(00 Automatic Depressurization System - Test Specification (Phase B1)" was
provided to the NRC via Westinghouse letter NTD-NRC-94-417K.

WCAP-13%891, Revision O, "AP600 Automatic Depressurization System Phase A Test Data Report,” was provided
10 the NRC via Westinghouse letter NTD-NRC-94-4176, dated June 20, 1994,

SSAR Revision. NONE

440.11(R1-1
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Question 440.52

The staff has determined that the scaling report on the core makeu tank (CMT) does not provide sufficient
information to demonstrate that the CMT separate-effects test will represent the processes occurring in the AP600
plant during operation of the CMTs. In addition, there appear to be inconsistencies in the report. Address the
following concerns.

a.  The description of the operation of the CMT described in Section 1-2 of the report appears to be
inconsistent with Figure [-1. On page 4, 1t states that "the discharge line isolation valves are normally
open.” This is inconsistent with the drawing referenced in the discussion (Fig. 1-1), which shows the
valves closed. In addition, this description appears to be incorrect, since with the CMT at reactor coolant
system (RCS) pressure, leaving the discharge valves open would establish a circulation path from the
reactor vessel through the pressurizer to the CMTs, and the tanks would drain slowly. From the AP600
SSAR. it has been understood that all CMT isolation valves are normally closed (but fail open). and open
on the various CMT actuation signals. Clarify this inconsistency.

b, Clarify the nomenclature in Chapter 2 of the report (from page 141) used for the conservation equations
for the CMT. Specifically, in the momentum equation, as shown in Equations 2.2 and 2.7, and in the
dimensionless parameters derived therefrom, the terms a_ and { appear, which are defined as core area
and subchannel length, respectively. While the equation per se is appropriate, insofar as consistency with
the stated assumptions (1-D steady-state momentum) is concerned, the reference to core parameters in the
CMT equation does not appear appropriate. The symbology or the nomenclature should be corrected.

¢ In Section 2-2 of the report, in the discussion of convective heat transfer during the recirculation mode of
CMT operation, it is stated (on page 30) that the Reynolds numbers for both the plant’s CMT and the test
article are about 6000-7000, and that this is a "turbulent flow regime such that & turbulent heat transfer
convective correlation such as Dittus-Boelter. ..is applicable. " The staff concludes that a Re value of 6000-
7000 places the system in the laminar-to-turbulent transition regime, not a fully turbulent one. There are
very few heat transfer correlations developed for this regime. and this situation is further complicated by
the fact that the flow is natural convection, in which the velocity ‘temperature profiles can be considerably
distorted from those which would exist in turbulent forced convection. In addition, for Dittus-Boelter
specifically--and all other similar heat transfer correlations (Colburn, McAdams, Seider-Tate)--the
applicable range given is Re > 10,000 (and, it shoi.d be noted. the aspect ratio range is L/ D>60 for
Dittus-Boelter, which is also much lar~er than exists in either the plant or the test article), so that the use
of this correlation for the comparison/scaling of convective heat transfer appears to be incorrect. As a
practical matter, however, this effect may be second order in many cases, and errors in its scaling may be
of low importance overall. However, it is important that correlations with appropriate thermal-hvdraulic
and geometric ranges be employed in this study, because there may in fact be instances where the effects
are not second-order.  Address these concerns

The following is additional information and clarification to Part ¢ provided in a letter from the NRC dated
March 24, 1994,

@ 440.52-1
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. There appear to be errors in Revision 0 of WCAP-13963, "Scaling Logic for the Core Makeup Tank
Test” The text on page 2-12 stil! refers to use of the Dittus-Boelter equation, though that equation is
not employed in the discussion that follows, There is also an inconsistency in the exponent on the
Rayleigh (not Raleigh) number in Equations 2-37 and 2-39, and the term R in the denominator of

Equation 2-37 is not defined (it appears to be a typographical error). Address these inconsistencies.

L&

The staff questions the technical aspects of the approach used. both with regard to consistency of
definitions and appropriateness of the heat transfer correlation employed. The Reynolds number based
on diameter 1s employed to demonstrate that both the plant core makeup tank (CMT) and the test
article are in turbulent flow. While the relatively small diameter of the test article may make it look
like & pipe, the use of a diameter- based Reynolds number for the plant CMT appears to be
inappropriate. due to its very large diameter and extremely low flow rate; a length-based Reynolds
number may be more appropriate. which also changes the criterion for laminar-to-turbulent transition.
Further, the staff concludes that both may not be in turbulent flow because (a) the value of Re (based
on diameter) for the test article falls within what is generally considered to be a transition regime from
laminar to turbulent flow, and (b) the very small aspect ratios of both the CMT (1.8/1) and the test
article (about 6/1) would not allow the flow to become fully developed in any event. In light of the
above reasoning, the use of length-based Grashof and Nusselt numbers (as in the correlation cited in
Equation 2-37) appears to be appropriate, but it appears to be inconsistent with the use of
diameter-based Reynolds numbers (including calculation of the Gr/Re= ratio) to determine the
single-phase flow regimes. In addition, no information is included in the report to allow the staff to
determine whether the correlation cited is appropriate for use over the range of thermal-hydraulic and
geometric parameters characteristic of both the plant and test CMTs.  The staff recommends that
Westinghouse review this section of the report and reevaluate its approach to the question of wall-
to-fluid heat transfer.

d. The approach taken in the scaling analyses presented in Chapters 2 and 3 of the report mirrors that used
by Oregon State University (OSU) in the scaling of the APEX facility. However, there do not seem to be
any redl conclusions drawn about the applicability of the test facility results to plant behavior, and. further,
there is little or no discussion about what has been left out of the analyses at the start. For example, the
scaling of both recirculatory and draining behavior is based on a one-dimensional momentum equation.
This 1s certainly applicable for the test facility. since multi-dimensional effects are suppressed by the small
diameter of the test article. However, it may not be the case for the full-size CMT, where the diameter
is large both in absolute terms and as compared to the tank length. The report does not address distortions
due to suppression of multi-dimensional behavior in the test facility, nor is there an order-of-magnitude
analysis showing the relative importance (or lack thereof) of multi-dimensional effects. [n addition, for
many of those aspects of CMT operation not specifically analyzed, qualitative or intuitive arguments are
used. with no supporting justification. An example is found on page 32, in the discussion of liquid mixing
and flashing sffects during recirculation. The fact that things "seem like” they should behave similarly is
not a substitute for a quantitative scaling study. Distortions and the uncertainties that they introduce into
the scaling analysis should be dealt with in a quantitative manner, where possible. Ar dress these concerns.

440.52-2 @
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¢ The scaling analysis for draining behavior presented in Chapter 3 of the report does not provide an order-
of-magnitude analysis to separate the important phenomena/scaling parameters from the unimportant ones,
In addition, the scaling parameters derived for this mode of operation appear to vary over a very wide
range (factors of 6 or more) during a given experiment, but the significance of such a variation is not
addressed.  Also, the scaling of steam jet behavior should be updated to address the incorporation of the
steam "distrnibutor” at the CMT inlet. Dependence of the mixing length on steam diffuser design, scaling
of the mixing length between the test facility and the CMT, behavior of steam when the diffuser is
uncovered, and the means and impact of “scaling up” the diffuser should be addressed. The potential
effects of non-condensible gases on condensation behavior and the resultant impact on CMT behavior
should be addressed in a quantitative fashion. Furthermore, it appears that the mass conservation equation
employed in Chapter 3 includes the assumption that all steam that enters the CMT condenses. Were this
to be the case indefinitely. the CMT would not drain, because some vapor (steam or non-condensible gas)
will fill the space vacated by the water as the tank empties. As the top layer of water in the CMT is
heated, condensation will slow, and some steam (or other gas) will remain at the top of the tank.
accumulating as the CMT drains. The equatiors used Lo assess draining behavior should explicitly reflect
the physical processes that occur during that period of CMT operation; this includes not only condensation,
but also the development, growth, and subsequent behavior of a thermally stratified layer of liquid as
draining continues, including the possible flashing of the hot fluid as the system is depressurized. The
proper scaling of these effects on CMT draining behavior should be addressed.

Provide a discussion of the significance of the plots of predicted plant and model behavior, and
dimensionless parameters and their ratios, that are presented in Chapter 3 of the report. It appears that
for certain conditions at certain points in a given type of experiment, the model will represent
approximately the behavior expected in the plant, but it is not clear that such a conclusion can be extended
to the range of conditions under which the CMTs are expected to operate, that the assumptions made (e.g ,
mixing depth) are realistic, nor that the idealized test conditions used for the analyses adequately represent
the conditions that would exist during periods when CMT operation i1s most important. Address these
concerns, and provide justification for these assumptions and for the selection of the test conditions.

g Discuss how the CMT test results will be related to CMT operation in other integral test facilities, and how
the overall results will be implemented in the codes,

Response:

a o the original SSAR AP600 design, the isolation valves on the CMT cold leg balance line and on the CMT
discharge lines were closed and would open on a CMT activation signal. This is what is stated on page 1-1
of the scaling report (Reference 440.52-1). Figure |-1 of the scaling report also shows the valves clised. In
the AP60O design, presented to the NRC in April 1994, the pressurizer-to-CMT balance line was eliminated
and the cold leg isolation valves are normally open. These changes have been documented in a design report
to the NRC. Isolation of the CMT is achieved by keeping the CMT discharge valves closed for normal
operation. These valves open on a CMT actuation signal. These changes in the CMT design and logic will
be included in a revision to the CMT scaling report.  This revision will be issued by December. 1994

@ oin 440.52-3
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CALCULATING THE Gr/Re? RATIO WAY THE TEST VELOCITIES

Heated Layer

Thickness
X Gr Re (. 127 ft/sec) Gr/Re®
05 3.49 x 1010 443547 17.7
1.0 27.92 x 1010 88713.94 355
30 753.9 x 1010 26614278 106.34

Conclusion, Free convection dominates even for the fastest drain rates

d

With regard to the conclusions drawn from the scaling study; there were conclusions pivsented at the end of
the major sections of the report.  For the recirculation phase, the CMT test captured all the phenomena of
interest and would mode! the plant CMT behavior. For the draining portion of the transient, ther. were
limitations that were indicated in the report. There is a time scale difference in the test CMT relative to the
plant CMT due to the wall thickness difference. This was specifically analyzed in the report. Also, the
interfacial condensation correlation used tended to bias the results and introduce a scale effect. These points
were also discussed in the report. The conclusion on the draining portion of the scaling analysis was that the
CMT test will capture the phenomena of interest, for most transient time periods. There will be periods when
the test will not accurately represent the plant CMT behavior due to the thinner walls used in the test.
However, as indicated in the report, there are sufficient time periods in which the tests is accurately
representing the plant CMT such that this data can be used to develop or verify the models or correlations
needed to model the AP600 plant CMT,

The question on the use of a one- dimensional analysis for the CMT analysis and its validity is a separate issue.
The inclusion of the CMT diffuser has reduced the occurrence of three dimensional effects for the majority of
the CMT tank. Since the draining velocities are very small, the axial velocities in the tank are typically 0.008
to 127 f/sec. Therefore, the flow down through the tank will be very one-dimensional. The region in
which the three-dimensional flow can occur is at the CMT diffuser at the very top of the tank. The flow area
of the diffuser has been specifically sized to obtain a low liquid velocity (approximately 0.1 ft/sec) at the wall
of the CMT both for the CMT test and the AP600 CMT. There is a recirculation flow pattern which is
developed at the top of the CMT tank as either steam or liquid flow radially enters the tank. The recirculation
flow pattern has been observed to be confined to the top of the tank. It continues until the liquid at the tank
wop is heated and the tank begins to drain. Once the CMT liquid is heated. steam condensation is reduced and
the resulting steam velocity through the diffuser is reduced which reduces the mixing and recirculation. A
more complete discussion of the recirculation and the scaling of the CMT diffuser will be included in the
revision to the CMT scaling logic report WCAP-13963,

@ 440.52-5
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g.  The CMT tests are separate effects experiments which concentrate and isolate particular phenomena which will
also occur in the integral systems tests such as SPES and OSU. The CMT tests will be used to develop or
verify existing models and correlations for wall and liquid surface condensation with the prescribed boundary
conditions of the experiments. The CMT tests will be modeled with both NOTRUMP and WCOBRA/TRAC
to examine the predictability of the existing models and correlations in these codes which are used in the SSAR
analysis. [f the agreement is inadequate, these models and correlations will be refined and improved to better
predict the CMT tests. Once satisfaction is obtained with the CMT data, the same model will be used to
predict the OSU and SPES tests. In this fashion, the CMT tests are used for model development while the
integral tests are for model validation.

References.

440.52-) WCAP-13963, " Scaling Logic for the Core Makeup Tank Test,” transmitted to NRC via
Westinghouse letter NTD-NRC-94-4068.

440.52-2 Kreith, F. and M. §. Bohn, Principles of Heat Transfer, 4th Edition, pg 216-217, (1986).

SSAR Revision: NONE
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Question 440 133

As a part of design features o mitigate ar binding of the RNS pump during mid-loop operation, Section §4.7.2.1
of the SSAR states that the RNS employs a step-nozzie connection o the RCS hot leg, that will (a) substantially
lower the RCS hot leg level at which a vortex can occur in the RNS pump suction line due to the lower fluid
velocity in the hot leg nozzie, and (b) limit the maximum air entrainment into the pump suction, if a vortex should
oceur, o no greater than § percent. This value has been demonstrated experimentally, Provide a discussion of the
actual design contiguration of the AP6OO stepped nozzle connection, the experiment(s) and associated data. us well
as any analysis that demonstrate the adequacy of this design to minimize vortex formation and air entrainment into
the RNS pump suction,

Response

Westinghouse test report, APWR-0452, “AP600O Vortex Mitigator Development Test for RCS Mid-Loop Operation”
was provided to the NRC via Westinghouse letter NTD-NRC-94-4191, dated July 6, 1994, This report describes
a comprehensive test program performed to investigate the vortex behavior at the RNS line/hot leg junction of the
AP6OO during mid-loop operation.  The AP600 RNS line/hot leg junction employs a step nozzle design which
conforms with the recommendations of the test report.

SSAR Revision: None
PRA Revision None
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Question 480.49

Note 12 of Sheet | of Figure 9.4.7-1 and Table 6.2.3-1 of the SSAR do not clearly describe the provisions for
Type C testing for the metal-seated containment air filtration system and chilled water system isolation valves
Provide a description of the design and Type C testing proposed for these valves. |,

Response:

The containment air filtration system and chilled water system isolation valves subject valves are metal seated
butterfly valves with a double seal around the periphery of the valves disk. Integral leakage connections to perform
type C leakage testing are provided between the seals in order to pressurize between the seals and thus determine
the valve leakage. The testing configuration is much like the leakage detection provisions provided for equipment
hatches. fuel transfer blind flange or spare connections where double seals are provided with pressurization
capabilities between the seals for leakage detection,

SSAR Revision: NONE

@ 480.49-1
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Question 480 52

Fable 6,231 of the SSAR indicates that an X«anch demmnerndized water transter penctration s Type C tested with
atr o the torward direction. Frgure 9.2 421 does not depict the necessary TVAD connections. Also. Table 6.2.3-1
mnchcates solation on o T signals however, the valve isoimdicated 1o be a manoal vadve. Clanty these tables or the

druwing

Response

The demineraled water system P&ID is presently under revision and will incorporate the necessary teatures o
pertonm Appendix J. Type C testing.  The teatures will be similar to other typical penetriations with test vents
othoard of the outer containment solation valve, test connections inboard of the mner solation check valve and a
second test connection between the solation vadves,  SSAR Figure 9.2.4-1 "Demincralized Water Transter and

Storage System Piping and Instrumentition Diagram”™ will be revised and included in Revision 2 of the SSAR.

The outboard contamument solation valve s a locked closed manual vadve and will not recieve a contiunment
isolation signal

SSAR Revision

See the response (0 RAL 48061 for revistons to Table 6.2.3-1 10 retlect the above changes

. 480.52- 1
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Question 480 56

An S AP critenion tor use of rehel valves as contwnment isolation barrers i that the setpoint be = TO8 percent of
the ontanment design pressure. Contirm that the reliel valves of Table 3.2-1 of the SSAR meet this criterion. Will
these valves apen under severe acoident (Service Level C) conditions!

Response

The followng rehiet vadves are wdentified as contunment boundanes in SSAR Table 6.2 31

VS Penctranon POS Vilve VD56
VS Penctrtion PO6 Valve V42
RNS Penetration P1Y Valve V021
SGS Penctration P23/P24 Valves VO3OA B: VORIAB: VOI2AB

The reliet vadve set pressares tor each of the above vidves will be in excess of both 10S% ot contimnment pressure
and a contwnment pressare relating 10 ASME Service Level C stress timits. The valves will therefore not open under
design basis accident conditions or severe accident design conditions

SSAR Revision

6.2.3.1.3 Additional Requirements

M. Reliel valves that serves as a pan of the conuanment boundary have a set pressure in excess of the 108 percent
of contamment design pressure,

PRA Revision None

56-1
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Question 480 60

The temns “manual” and "remote manual” are used 1n Table 6.2.3-1 of the SSAR to descnibe isolation device
actuation modes. The staft understands that the term "manual.” when used to describe the pnimary actuation mode,
is used to mean manual operation from the control room. In additvon, 1t is the staft’s understanding that the term
“remote manual,” when used to describe the secondary mode of actuation, means manual actuation at a control station
other than the man control room. Confirm or clanify this understanding.

Response

The following clanficanon has been added o the "Explanation ot Heading and Acronyms for Table 6.2.3-1"

Actuation Mode Pnimary/Secondary:
Primary closure mode of operauon / Secondary closure mode of operation: Types:

manual: manual manipulation at the valve (e.g. handwheel)

self: self controlled valve (e.g. check or relief valve)

Automatic: power operated valve closes automatically on a safety related signal .
remote manual:  power operated valve requiring remote operator action (e.g. from the MCR)

N/A: isolation devices without manipulation capability (e.g. flange)

SSAR Revision

A revised version of Table 6.2.3-1 15 provided in response 1o RAI 480.61.
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Question 480 66

This question pertains 1o Westmghouse s statement of contormance 1o paragraph 6.2, 1.1.A of the Stndird Review
Plan. "PWR Dry Contarments, Including Subatmosphenc Contanments.” that is dentified on page 6-6 of Revision |
to WOAP- 3084, "APHOO Compliance wath SRP Acceptance Crieria”

a0 What s Westinghouse s position relative (o reguired margin between maxanum calculated and design
pressare” Honone s considered. then how does Westnghouse ensure there will be no differences between
the current design stage and the "as baht™ of the actuad plant,

b Provide justfication tor using best-estimate heat transter coelticients i DBA calculatons,  Provide an
uncertnty anadysis for the worst case DBA accwdent that tikes these heat transter coefticients o account.

oo The statt anderstands that other parmeters that are mputs o the DBA cadeulations are conservitive.
spectiically houndary conditions and imatial conditions such as input mass and energy release rates. Confinm
this understanding

Response

i

The resubts of the continment utegrity analyses presented in Chapter 6 of the AP6OD SSAR indicate R margin
to the desien pressure limat tor the limiting case. The limiting cases have been reanalvzed in reterence 4%0.66-1
and indicate that there s approximately 199 margin to the contamnment design pressure limit, These results
indicate wnple margin s avalable in the design. partcularly i view of the fact that the AP6INO is o standiaudized
design under Pan 82

The heat wanster correlations used n the design basts analysis calculations are taken from open literature and
apphied v the Westinghouse-GOTHIC code, The tree convection component of the heat transter correlation
i cadeulated using the McAdams correlation.  The Colburn correlation is used for natural convection heat
transter that s better represented by a torced convection heat transter coetficient due 1o higher steam/air
velociies. These correlanons are applied directly: however, there is the capability o apply heat transier
coethicient multiphers 1o the calculation. To demonstrite the sensitivity o an uncertanty of 10% ., the limiting
loss of coolant accrdent case was reanadyzed.  The heat and mass transter coefticients were reduced to Y07 of
the cadculited value and the transient wis rerun. The reduction in the heat transter coettivient should not atfect
the blowdown peak pressure, but should Cause the contaanment pressare and temperture to increase later in the
franswent,

The containment pressure acd temperature response calculated with the redoced heat transfer coetticients has
heen plotied and compared with the imating loss of coolant accident case. The peak containment pressure
fwhich ocours at the end of blowdown) increased by 1,05 psi and the contamment pressure at 24 hours increased
by 06 psi cand is sl less than half the contnment design pressure ).

@M ik 480.66-1
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ind il conditions, are

Reteren

IR0 G- | Westinghouse letter NTDNRC-94-4174, "APGUD Passive Contsanment Cooling
Analysis Models and Margin Assessment”, June 30, 1994

Svstem Design Basis

SSAR Revisuon: NONE

66~
90542 @ Westinghouse



NRC REQUEST FOR ADDITIONAL INFORMATION

wennems YV ALUE 1 0 0 SSAR Press (Ver 1:2)
-—— —n YVALUE 1 0 0 SSAR Press {(90% HTX)
60 — T [ o i 1
+ ! | l :
- | | | |
r | »
L [ | | |
50— |
o | |
o r s ‘
L i
(7]
~ 40 4+ 4
[ J J |
@ | |
- I l |
(¥ o] 1T L l
4 JJ# 7 1
GF) r
- - / |
13_ L- / ;
i / |
e 7 1
ey |
R | |
: | |
l I
‘g : ¥ - | 11111-4 B e N | l 1 LilUilr PR e (Y TR 1111u‘i
0 1 2 3 4 5
10 10 10 10 10 10

Time (seconds)

@ S 480.66-3



NRC REQUEST FOR ADDITIONAL INFORMATION

AP6OO

480.66-4
[ARP 3¢ 108
\ o ) Westinghouse




NRC REQUEST FOR ADDITIONAL INFORMATION

”'%
it

AP6OO

' WA Ly hous e ment of contornmance o pud !,"ll.l' ' 1.2 o the Stindard Review Plian

Subcompartment Analysis that s dentthied on page 6-% of Revision | 1 WOAP- 13054, “AP6OO Compliance with

SRE A prance Crtern

Mhe current desien hasis 8 based on i of leak-belore-break,  Are the subcompartment watdyses and th
estciated wall capacities to he established by postulating the break of 4 3" gh energy Line o ecach subcompartimen
! rd b whether that subcompartment has any such lines u !
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 480 6%

r

This guestion pertiuns oy estiaghouse’ s stitement of conformance to paragraph 6.2, 1,3 of the Standard Review Plan.,
Miss and Energy Release A coiv o ter Postulited LOCAK” that 1s adentitied on pages 6% and 6-9 of Revision |
o WOAP-1 3054, "APOG L omphianee onl SRP Acceptance Criteria,”

i Provide the reterence for the NRCapproved TMD code Westinghouse imtends o use tor M&EE analyses,
b For whit reason s the TMD code being used rather than a more recognizable licensing code !
oo Docament the specibic assumptions used while performing this analysis,

Jd. Identity the experimental data that will be used in this analysis.

Response

The TMD code is used 10 analyze the pressures, temperatores, heat transfer rtes, and mass flow rates as a
function of tme and locanon throughout contunment.  The TMD code s documented in WCAP-ROT7
(Proprietary) and WCAP-XO7X (Non-proprietary ). The TMD code received NRC approval 18 December 1973
and s docuraented inoa letter trom D) B, Vassallo (NRC) 10 Romano Salvatorn (Westinghouse )

The TMD code 1s the NRC heensed code utilized by Westinghouse o periorm subcompartment analyses.

The analvsis specihic assumptions are presented in Table 6,.2.1.2 and we discussed throughout section 6.2.1.2
in the APGIO SSAR

Noaddiional experimental data will be used in the subcompartinent analyses of the APGOO. The test basis tor
the TMD code is provided in WCAP-R077,

WOAP-13054 wall be modified o delete the reference o TMD.

SSAR Revision: NONE
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parameters such as axial flux difference, or quadrant power tilt ratio. With the fixed incore svstem, continuous
monitoring of satety related core parameters such as F yy and Fq is performed on line

The in-core neutron detectors are fixed but removable and measure the neutron flux at representative locations
throughout the core. The use of fixed detector assemblies capable of determining axial power profile eliminates
the need for movable in-core detectors and accompany ing mechanisms.  This simplifies plant equipment and
reduces the maintenance effort

The hardware components, specifically rhodium fixed incore deteciors, utilized in this system are functionally
similar to components which are currently 10 use in operating plants, A Westinghouse designed incore
instrumentation system using fixed incore detectors is not yet approved. Information on the employment of
fixed incore detectors in conjunction with an online power distribution monitoring system will be provided to
the NRC to support the Final Safety Evaluation Report

SSAR Revision: NONI
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