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July 20, 2022 Docket: 99902078

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk

One White Flint North

11555 Rockville Pike

Rockville, MD 20852-2738

SUBJECT: NuScale Power, LLC Response to NRC Request for Additional Information
(RAI' No. 9899) on the NuScale Topical Report, "Applicability Range Extension
of NSP4 CHF Correlation," TR-107522, Revision 0

REFERENCES: 1. NRC Letter Final Request for Information eRAI 9899 (Proprietary), dated
March 14, 2022, RAI# 9899
2. NuScale Topical Report Applicability Range Extension of NSP4 CHF
Correlation, dated January 2022, TR-107522

The purpose of this letter is to provide NuScale's response to NRC Requests for Additional
Information (RAI), RAI# 9899, noted in the References above. The responses to the individual
RAI questions are provided in the attached Enclosures.

This letter contains NuScale's response to the following RAI Questions from NRC RAI# 9899:

* NTR-01
e NTR-02

Enclosure 1 is the proprietary version of NuScale's response to RAI #9899. Enclosure 2 is the
non-proprietary version of NuScale's response to RAI #9899. NuScale requests that the
proprietary version be withheld from public disclosure in accordance with the requirements of 10
CFR § 2.390. The enclosed affidavits (Enclosure 3 and 4) support this request. Enclosure 3
pertains to the NuScale proprietary information, denoted by double braces (i.e., “{{ }}").
Enclosure 4 pertains to the Framatome Inc. proprietary information, denoted by brackets (i.e.,
“[T7). Enclosure 2 contains the nonproprietary version of the report.

Enclosures are grouped with all proprietary version responses first, followed by all
nonproprietary version responses. NuScale requests that the proprietary version be withheld
from public disclosure in accordance with the requirements of 10 CFR § 2.390. The enclosed
affidavit supports this request. The proprietary enclosures have been deemed to contain Export
Controlled Information. This information must be protected from disclosure per the requirements
of 10 CFR § 810.
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This letter makes no new regulatory commitments and no revisions to any existing regulatory
commitments.

Please contact Thomas Griffith at 541-452-7813 or at tgriffith@nuscalepower.com if you
have any questions.

Sincerely,

Mark;Shaver h
Manager, Licensing
NuScale Power, LLC

Distribution: Bruce Bavol, NRC
Getachew Tesfaye, NRC
Michael Dudek, NRC

Enclosure 1: NuScale Response to NRC Request for Additional Information RAI# 9899,
proprietary

Enclosure 2: NuScale Response to NRC Request for Additional Information RAI# 9899,
nonproprietary

Enclosure 3: Affidavit of Mark Shaver, AF-118039

Enclosure 4: Affidavit of Morris Byram, Framatome Inc. AF-117384
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Power for all humankind
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Power for all humankind
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NuScale Response to NRC Request for Additional Information eRAI No. 9899, nonproprietary
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Response to Request for Additional Information
Docket: 99902078

RAI No.: 9899
Date of RAl Issue: 03/21/2022

NRC Question No.: NTR-01

Regulatory Basis:

Title 10 of the Code of Federal Regulations (10 CFR) Part 52, Section 47 and Section 79
require a final safety analysis report (FSAR) to analyze the design and performance of the
structures, systems, and components (SSCs). Safety evaluations, performed to support the
FSAR, include accident analyses to demonstrate that specified acceptable fuel design limits
(SAFDLs) are not exceeded during normal operation, including the effects of anticipated
operational occurrences (AOOs).

GDC 10, Reactor design, which requires that the reactor core and associated coolant, control,
and protection systems be designed with appropriate margin to assure that SAFDLs are not
exceeded during any condition of normal operation, including the effects of AOOs.

Issue:

In Supplement 1 to TR-0116-21012-P-A, Revision 1, NuScale provided NSP4 predictions for {{
}H2@@).(c)

Request:

{ }2(a).(c) in the same format as
"Appendix A to Topical Report Entitled "Applicability Range Extension of NSP4 Critical Heat
Flux Correlation: Supplement 1 to TR-0116-21012-P-A, Revision 1," TR-107522-P, Revision O.

NuScale Nonproprietary
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NuScale Response:
NSP4 predictions for the Stern C1 test have been added to Appendix A in the existing format. In
addition, the C1 test data is incorporated into the assessment of the Stern database within

Section 4 of TR-107522-P.

{l

] }}2(3),(0)

NSP4 predictions of the {{

}}2(6),(0)

NuScale Nonproprietary
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{l

] }}Z(a),(b),(c),ECI

Figure 1: Stern and K8500 Tests P/M vs. Local Mass Flux at the minimum CHFR location

{l

] }}Z(a),(b),(c),ECI

Figure 2: Predicted vs. Measured Local Heat Flux by Test Series

NuScale Nonproprietary
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Table 1: NSP4 Statistical Figures-of-Merit for K8500 Test

Parameter {1

KATHY K8500 Uniform

Mean

Standard Deviation

Non-parametric bounds

Parametric Bound ] @

{
NG

Table 2: Local Conditions for NSP4 Prediction of K8500 Test
{{I[

] }}Z(a),(c),ECI

NuScale Nonproprietary
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Table 2: Local Conditions for NSP4 Prediction of K8500 Test

{1
] }}2(a),(c),ECI
Definitions:
TEST Test Identifier
POINT Test point
Zored Elevation of CHF prediction from bottom of heated length, in.
P Pressure, psia
Gin Approximate inlet mass flux (test matrix value), Mlbm/hr-ft?
ATsuw Approximate inlet subcooling (test matrix value), °F
G Local mass flux, Mlbm/hr-ft?
X Local equilibrium quality
Zooi Boiling length {{ e
{ e
g o
q"(Zpred) Predicted CHF, MBtu/hr-ft?
F-factor Modified Tong F-factor
P/M Predicted-to-measured CHF ratio

NuScale Nonproprietary
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Impact on Topical Report:
Topical Report TR-107522, Applicability Range Extension of NSP4 CHF Correlation, has been

revised as described in the response above and as shown in the markup provided in this
response.

NuScale Nonproprietary
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Draft Revision 1
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Licensing Topical Report

Applicability Range Extension of NSP4 Critical Heat
Flux Correlation

Supplement 1 to TR-0116-21012-P-A, Revision 1, NuScale Power Critical Heat Flux Correlations

Jaruary2022

Draft Revision 1
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Licensing Topical Report

COPYRIGHT NOTICE

This report has been prepared by NuScale Power, LLC and bears a NuScale Power, LLC,
copyright notice. No right to disclose, use, or copy any of the information in this report, other than
by the U.S. Nuclear Regulatory Commission (NRC), is authorized without the express, written
permission of NuScale Power, LLC.

The NRC is permitted to make the number of copies of the information contained in this report
that is necessary for its internal use in connection with generic and plant-specific reviews and
approvals, as well as the issuance, denial, amendment, transfer, renewal, modification,
suspension, revocation, or violation of a license, permit, order, or regulation subject to the
requirements of 10 CFR 2.390 regarding restrictions on public disclosure to the extent such
information has been identified as proprietary by NuScale Power, LLC, copyright protection
notwithstanding. Regarding nonproprietary versions of these reports, the NRC is permitted to
make the number of copies necessary for public viewing in appropriate docket files in public
document rooms in Washington, DC, and elsewhere as may be required by NRC regulations.
Copies made by the NRC must include this copyright notice and contain the proprietary marking
if the original was identified as proprietary.
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Licensing Topical Report
Department of Energy Acknowledgement and Disclaimer

This material is based upon work supported by the Department of Energy under Award Number
DE-NE0008928.

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or
responsibility for the accuracy, completeness, or usefulness of any information, apparatus,
product, or process disclosed, or represents that its use would not infringe privately owned rights.
Reference herein to any specific commercial product, process, or service by trade name,
trademark, manufacturer, or otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any agency thereof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the United
States Government or any agency thereof.
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Licensing Topical Report

List of Affected Pages

1

Revision Number Page Number Explanation
0 All Initial Issue
All Revised to address NRC Requests for Additional
— Information 9899
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Abstract

The purpose of this topical report supplement is to provide the bases for Nuclear Regulatory
Commission approval of an extension to the range of applicability in Tables 7-5 and 8-4 for the
NSP4 critical heat flux (CHF) approved in topical report TR-0116-21012-P-A, Revision 1,
“NuScale Power Critical Heat Flux Correlations.” The correlation and correlation limit justified and
approved in the topical report remain unchanged.

© Copyright 2022 by NuScale Power, LLC
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Executive Summary
The purpose of this report is to provide the bases for Nuclear Regulatory Commission approval

to use the NSP4 CHF correlation in VIPRE-01, within its expanded range of applicability in Table
5-1, along with its associated correlation limit 1.21, for the NuScale safety analysis of the NPM

with NuFuel-HTP2™ fuel.
This correlation conforms to acceptance criteria given by the NuScale Design-Specific Review

Standard (DSRS) and the requirements of 10 CFR 50, Appendix A, General Design Criterion
(GDC) 10.

Fwo-independentThe methods of justification {{
_12MLClare provided:

}}2(6-)*6)

© Copyright 2022 by NuScale Power, LLC 2
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1.0

1.1

1.2

1.3

© Copyright 2022 by NuScale Power, LLC

Introduction
Purpose

The applicable range of the NSP4 CHF correlation contained in TR-0116-21012-P-A,
Revision 1 (Reference 6.1.1) was adequate for the NuScale Power Module (NPM)
described in the Design Certification Approval (DCA). The range of applicability is
expanded to ensure the NSP4 CHF correlation encompasses the operating domain of the
NPM at higher rated power levels.

Scope

This supplement provides justification for extending the applicable range of the mass flux
for the NSP4 critical heat flux (CHF) correlation (Reference 6.1.1).This supplement will
assess the available CHF data, and justify an extension to the mass flux applicability
range for the NSP4 critical heat flux correlation, while retaining the approved correlation
limit of 1.21 for safety analysis evaluations of the NPM with NuFuel-HTP2™ fuel.

The numbering of Section 1 through 3 in this document follows that of
TR-0116-21012-P-A, Revision 1 in order to assist the reader in relating this supplement to
the original topical report. Section 4 provides a description of the
methodelegiesevaluation and assessment that justifyjustifies the expanded applicability.
Section 5 provides a summary of the results, along with the updated applicability range
for the NSP4 CHF correlation._ Appendix A provides the local thermal-hydraulic
parameters for each of the evaluated test series with the NSP4 correlation.

Abbreviations and Definitions

This section is unchanged relative to the corresponding section of Reference 6.1.1.
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2.0 Background

The NuScale topical report TR-0116-21012-P-A, Revision 1, “NuScale Power Critical
heat Flux Correlations,” presents the NSP2 and NSP4 critical heat flux (CHF) correlations
that have been developed by NuScale to assess CHF performance for normal operation,
anticipated operational occurrences (AOOs), and postulated accidents in the NuScale
Power Module (NPM) with NuFuel-HTP2™ fuel. In particular, the NRC found the NSP4
CHF correlation acceptable for use in performing safety analyses of the NPM with
NuFuel-HTP-2™ fuel, with its associated correlation limit 1.21, over the range of
applicability provided in Table 8-4 of TR-0116-21012-P-A, Revision 1.

21 Regulatory Requirements
This section is unchanged relative to the corresponding section of Reference 6.1.1.
2.2 NuScale Power Module Fuel Assembly Design

This section is unchanged relative to the corresponding section of Reference 6.1.1.

© Copyright 2022 by NuScale Power, LLC 4



Applicability Range Extension of NSP4 Critical Heat Flux Correlation

TR-107522-NP
Draft Revision 1

Supplement 1 to TR-0116-21012-P-A, Revision 1

3.0 Analysis and Experimentation

This section is unchanged relative to the corresponding section of Reference 6.1.1.

© Copyright 2022 by NuScale Power, LLC
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4.0 Extension of Mass Flux Range for NSP4 Critical Heat Flux Correlation

4.1 Overview-of-MassHewRangeExtension

Fweo-independentThe methods of justification {{_
_}}Z(a) (C)ewe—

H2ere)

411 Statistical-Assessment

Equation 4-1

Pakte)

—JEerte)

© Copyright 2022 by NuScale Power, LLC
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Table 4-1 Bata-RangesferRandem-ParameterCeneration
Y Wi

HEee)

Figure 4-1 Axial-PewerShapes

JEente)

© Copyright 2022 by NuScale Power, LLC 7




Applicability Range Extension of NSP4 Critical Heat Flux Correlation

TR-107522-NP
Draft Revision 1
Supplement 1 to TR-0116-21012-P-A, Revision 1

Figure 4-2 Glesed-GhannelNodalization

}}Qfa-HC—)
The enthalpy at {{~ A
DLIF,,; 0] :
_ =l n Equation 4-2
1 = H
{{_
—JRere

© Copyright 2022 by NuScale Power, LLC
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Equation 4-4

Jexte)

Ee%{y#—yg—y%}b&a%ampb—eﬁazeﬂ—#efwa—pep&bhemM+medmaand-

asyoorYom}s
EQ—'Fhe—HuH—hypethe&s—rs—Hg—é 4—62—

oy ctic§ ing-Hyis 8 ¢ ranks fromm the § o

= . Equation 4-5

Forthe-alternative-hypothesisH 42—@—#’9—%4@6@1&96—#—%%4_&/_2(-9—%1—
W< onmy—The-eritical-values-ef- the-W-statistic-arecaleulated-with:

,,,,, _nnt+tm+1), _ /nm(n+m+1)
a 2 an 12

Equation 4-6

© Copyright 2022 by NuScale Power, LLC 9
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Table 4-2 Wileeszen-RarlcSumTestforMassFlhn-RangeVaration

Value

t

Hexte)

n
I = N R
T 2
i=1
14 o5t isticis:
D2
e T,—nR
: nm 4 nm 2\ 2
n+m n
R (R
/\/(n+m)(n+m—1)zk=1 k- \n+m-1

Equation 4-8

Equation 4-9

© Copyright 2022 by NuScale Power, LLC

Equation 4-10
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m
Z“‘ L Equation 4-11

_nntm+ 1)Zn+2im+1)
AN 3

/nm(n+m+ DR2rn+2m+1)(8n+8m+1)
an 180

Equation 4-12

Table 4-3 Squared-RanlTestfeorMassFlnRangeMaratien-
Perameter Value
H1 t

H2
m

© Copyright 2022 by NuScale Power, LLC 11
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4.2

Stern CHF Data Evaluation

The Stern CHF database covers a much wider range of mass flux as shown in Reference
6.1.1, Table A-1. This data more than adequately covers the extended upper limit of mass
flux desired in the NSP4 CHF correlation. The test assemblies for the Stern CHF tests
(Reference 6.1.1, Table 3-2) are similar to the NuFuel-HTP2™ design (Reference 6.1.1,
Tables 3-6, 3-7, 3-8, and 3-10) as illustrated in Table 4-4. The fuel rod pitch and outer
diameter, guide tube diameter, and heated length are all identical between the two. The
only difference lies with the spacer grids. Where NuFuel-HTP2™ uses a combination of
Framatome HMP™ and HTP™ spacer grids that have built-in mixing features, the grids in
Stern testing {{

2@ with NSP4 because the
NSP4 CHF correlation is based on the HMP™ and HTP™ spacer grids. However, as
pointed out in Reference 6.1.1; Section 3.1.2, "... at low flows, such as those of the NPM,
any mixing benefits provided by the HTP™ design decrease." So, the difference in grid
spacer type is not expected to significantly affect results_{{_

12(@Le) |n addition, the
spacer grid span is {{ 1}2@-©) for the Stern tests than in the NuFuel-HTP2™
design. This difference is small enough that it will not affect results since there is no
variable in the NSP4 CHF correlation accounting for grid span. Therefore, using Stern
CHF data to support the justification of increasing the upper mass flux limit of the NSP4
CHF correlation is acceptable.

Table 4-4 Geometry Comparison Between NuFuel-HTP2™ and Stern Test Assemblies

Parameter NuFuel-HTP2™ Stern Difference
Fuel rod pitch (in.) 0.496 0.496 0.0%
Fuel rod outer diameter (in.) 0.374 0.374 0.0%
Guide tube outer diameter (in.) 0.482 0.482 0.0%
Heated length (in.) 78.74 78.74 0.0%
Spacer grid type HMP™/HTP™ |{{ 1@ ) -
Spacer grid span (in.) { }}2(@)(e).ECl

Critical heat flux values are calculated for the Stern test local conditions (Reference 6.1.1,
Table A-1) with the NSP4 CHF correlation using VIPRE-01. All VIPRE-01 inputs,
including two-phase correlations and mixing coefficients, are used in a manner consistent
with the approved NSP4 CHF correlation topical report.

Limiting CHF values (i.e., the CHF at the location of minimum CHFR) are used to form a
population. {{

}}2@)(¢) because this is below the lower
limit of the NSP4 CHF correlation applicability range. ©ahy-tThe {{

_}}Z(a) (c)

© Copyright 2022 by NuScale Power, LLC 12
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{

}}2(6),(0)

The population is divided into twethree sub-populations:

o {{

seeend—metuelmg—valaes—g%ea%epﬂqaﬂ—e-é%-wbm%hﬁt—The predlcted to measured ratlos
for these sub-populations are plotted versus mass flux in Figure 4-3. From this figure, it is
observed that these three sub-regions occur naturally based on visual trends of P/M
versus mass flux. Athighermass-fluxes-the-GHFEPredicted-to-measured
comparisonpresietions for {{

_}}2@49) and generally trendirg towards more conservative
predictions (i.e., lower P/M ratios) than the rest of the data. The general trend in the
predicted-to-measured plot in Figure 4-4 {{

© Copyright 2022 by NuScale Power, LLC 13
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Table 4-5 Stern NSP4 Statistical Figure-of-Merits
{

Parameter

Mean

Standard Deviation
Non-parametric Bound
Parametric Bound

Mean
Standard Deviation

Non-parametric Bound
Parametric Bound

Mean
Standard Deviation

Non-parametric Bound
Parametric Bound Hz(a) (c)

}}Z(a) (c)

Table 4-6 Stern-PNEP4-Siatistical-Parameters
Bats Sei Setz

Hexe

© Copyright 2022 by NuScale Power, LLC 14
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{

Figure 4-3 Stern Test P/M Versus Local Mass Flux Values at Minimum CHFR Location

}}2(3),(b),(c),ECI

Figure 4-4 Stern Test Predicted Versus Measured Local Heat Flux Values

{

}}2(3),(b),(c),ECI

© Copyright 2022 by NuScale Power, LLC
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5.0

Summary and Conclusions

The upper end of the mass flux range for NSP4 CHF correlation is extended to a value of
0.75 Mibm/hr-ft2. The range extension is validated in-two-ways—H-{{—

—HEHe-and-2)-by
using data from a separate CHF test program that contains data ranges greater {{
}}2(8),(0)

The f : lidation | : i Section 44411

Fhe-second-range-exiension-validationisperormedin-Seetion-4-2-Local condition data
fromfer {{

}}2(3%(0) are
generated using VIPRE-01 with the NSP4 CHF correlation. The measured and predicted
values are compared and show that the {{_

_2@ke) which demonstrates the NSP4 design limit
for the approved domain conservatively bounds the extended domain to 0.75

Mibm/(hr-ft2) {{— —J2eHe)which-is-conservative-

The use of the NSP4 CHF correlation to an upper bound 0.75 Mibm/(hr-ft2) is validated
and appropriate.is-validated-by-both-the{{-

J#e The extended applicability range for the NSP4 CHF
correlation is shown in Table 5-1.

© Copyright 2022 by NuScale Power, LLC 16
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Table 5-1 NSP4 CHF Correlation Extended Applicability Ranges

Parameter Units Lower Limit Upper Limit
Pressure psia 500 2,300
Mass flux Mibm/nhr-ft2 0.110 0.7500-+00
Local quality - n/a 95%
Inlet quality - n/a 0%

© Copyright 2022 by NuScale Power, LLC
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Appendix A Local Conditions

This appendix provides tabulated parameters for Stern test series U1, and U2, and C1 evaluated
with the NSP4 CHF correlation.

Definitions:

TEST Test identifier

POINT Test point

Zpred Elevation of CHF prediction from bottom of heated length, in.

P Pressure, psia

Gin Approximate inlet mass flux (test matrix value), Mlbm/(hr-ft2)

ATgup Approximate inlet subcooling (test matrix value), °F

G Local mass flux, Mlbm/hr-ft2

X Local equilibrium quality

Zpoil Boiling length {{ }}2(@).(©)
{ pre©
{ e

Q"pred(lcnf)  Predicted CHF, MBtu/hr-ft?

F-factor Modified Tong F-factor

P/M Predicted-to-measured CHF ratio
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Table A-1
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Table A-1 Local Conditions for NSP4 Prediction of Stern U1. U2, and C1 Tests
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Table A-1 Local Conditions for NSP4 Prediction of Stern U1, U2, and C1 Tests (Continued)

© Copyright 2022 by NuScale Power, LLC

A-16



Applicability Range Extension of NSP4 Critical Heat Flux Correlation

TR-107522-NP
Draft Revision 1
Supplement 1 to TR-0116-21012-P-A, Revision 1

}}2 a),(c).ECI

Table A-1 Local Conditions for NSP4 Prediction of Stern U1, U2, and C1 Tests (Continued)
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Table A-1 Local Conditions for NSP4 Prediction of Stern U1, U2, and C1 Tests (Continued)
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Table A-1 Local Conditions for NSP4 Prediction of Stern U1, U2, and C1 Tests (Continued)
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Table A-1 Local Conditions for NSP4 Prediction of Stern U1, U2, and C1 Tests (Continued)
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Table A-1 Local Conditions for NSP4 Prediction of Stern U1, U2, and C1 Tests (Continued)
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Table A-1 Local Conditions for NSP4 Prediction of Stern U1, U2, and C1 Tests (Continued)
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Table A-1 Local Conditions for NSP4 Prediction of Stern U1, U2, and C1 Tests (Continued)
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Table A-1 Local Conditions for NSP4 Prediction of Stern U1, U2, and C1 Tests (Continued)
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Table A-1 Local Conditions for NSP4 Prediction of Stern U1, U2, and C1 Tests (Continued)
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Table A-1 Local Conditions for NSP4 Prediction of Stern U1, U2, and C1 Tests (Continued)
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Table A-1 Local Conditions for NSP4 Prediction of Stern U1, U2, and C1 Tests (Continued)
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Table A-1 Local Conditions for NSP4 Prediction of Stern U1, U2, and C1 Tests (Continued)
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Table A-1 Local Conditions for NSP4 Prediction of Stern U1, U2, and C1 Tests (Continued)
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Table A-1 Local Conditions for NSP4 Prediction of Stern U1, U2, and C1 Tests (Continued)
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Table A-1 Local Conditions for NSP4 Prediction of Stern U1, U2, and C1 Tests (Continued)
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Table A-1 Local Conditions for NSP4 Prediction of Stern U1, U2, and C1 Tests (Continued)
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Table A-1 Local Conditions for NSP4 Prediction of Stern U1, U2, and C1 Tests (Continued)
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Table A-1 Local Conditions for NSP4 Prediction of Stern U1, U2, and C1 Tests (Continued)
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a3 NusCALE

Response to Request for Additional Information
Docket: 99902078

RAI No.: 9899
Date of RAl Issue: 03/21/2022

NRC Question No.: NTR-02

Regulatory Basis:

Title 10 of the Code of Federal Regulations (10 CFR) Part 52, Section 47 and Section 79
require a final safety analysis report (FSAR) to analyze the design and performance of the
structures, systems, and components (SSCs). Safety evaluations, performed to support the
FSAR, include accident analyses to demonstrate that specified acceptable fuel design limits
(SAFDLs) are not exceeded during normal operation, including the effects of anticipated
operational occurrences (AOOs).

GDC 10, Reactor design, which requires that the reactor core and associated coolant, control,
and protection systems be designed with appropriate margin to assure that SAFDLs are not
exceeded during any condition of normal operation, including the effects of AOOs.

Issue:

In their February 18, 2022, submittal of supplement information, "CHF Topical Supplement,
February 3, 2022, Clarification Call Summary", NuScale {{

B2(a).(c)
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Request:

{{

12(@),(c)

NuScale Response:

Table 4-5 has been added to TR-107522 in order to provide a quantification of the conservatism
and accuracy of the CHF prediction in the higher mass flux range using various figures-of-merit
that all demonstrate {{

}}Z(a),(C)
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{{

}}2(8),(0)
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{{

}}2(6).(0)
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{{

}}Z(a),(C)

Figure 1: Stern (U1/U2/C1) vs. KATHY (K9000/K9100/K9200/K9300) P/M for ‘all data’ test
points binned by mass flux with 95% confidence intervals

{{

}}Z(a).(C)

Figure 2: Stern (U1/U2/C1) vs. KATHY (K9000/K9100/K9200/K9300) P/M for ‘like-for-
like’ test points binned by mass flux with 95% confidence intervals
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Power for all humankind

}}2(8).(0)
Figure 3: Stern vs. KATHY P/M absolute difference for ‘like-for-like’ test points

Table 1: Like-for-like statistical parameters comparing KATHY and Stern

Parameter KATHY Stern Bias

Average {

Standard Deviation

Non-Parametric Bound

}}2(8),(6)
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{{

}}2(6),(0)

Figure 4: Predicted-to-Measured relative difference as a function of inlet mass flux
between NSP4 applied to K8500 and K9100

{{

}}Z(a),(C)

Figure 5: P/M relative difference as a function of inlet subcooling between NSP4 applied to
K8500 and K9100
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{{

Table 2: Like-for-like statistical parameters comparing K8500 (non-mixing) and K9100

(mixing) tests

Parameter

K8500

K9100

Bias

Average

{{

Standard Deviation

Maximum Bias

Figure 6: Stern and K8500 Predicted CHF effects from Mass Flux terms in the

NSP4 correlation
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Impact on Topical Report:
Topical Report TR-107522, Applicability Range Extension of NSP4 CHF Correlation, has been

revised as described in the response above and as shown in the markup provided in this
response and as shown in the response to RAI Question NTR-01.
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Enclosure 3:

Affidavit of Mark Shaver, AF-118039

NuScale Power, LLC
1100 NE Circle Blvd., Suite 200 Corvallis, Oregon 97330, Office: 541.360.0500, Fax: 541.207.3928
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NuScale Power, LLC
AFFIDAVIT of Mark Shaver

I, Mark Shaver, state as follows:

1. | am the Manager, Licensing of NuScale Power, LLC (NuScale), and as such, | have been
specifically delegated the function of reviewing the information described in this Affidavit
that NuScale seeks to have withheld from public disclosure, and am authorized to apply for
its withholding on behalf of NuScale.

2. | am knowledgeable of the criteria and procedures used by NuScale in designating
information as a trade secret, privileged, or as confidential commercial or financial
information. This request to withhold information from public disclosure is driven by one or
more of the following:

a. The information requested to be withheld reveals distinguishing aspects of a process
(or component, structure, tool, method, etc.) whose use by NuScale competitors,
without a license from NuScale, would constitute a competitive economic
disadvantage to NuScale.

b. The information requested to be withheld consists of supporting data, including test
data, relative to a process (or component, structure, tool, method, etc.), and the
application of the data secures a competitive economic advantage, as described more
fully in paragraph 3 of this Affidavit.

c. Use by a competitor of the information requested to be withheld would reduce the
competitor's expenditure of resources, or improve its competitive position, in the
design, manufacture, shipment, installation, assurance of quality, or licensing of a
similar product.

d. The information requested to be withheld reveals cost or price information, production
capabilities, budget levels, or commercial strategies of NuScale.

e. The information requested to be withheld consists of patentable ideas.

3. Public disclosure of the information sought to be withheld is likely to cause substantial
harm to NuScale's competitive position and foreclose or reduce the availability of profit-
making opportunities. The accompanying Request for Additional Information response
reveals distinguishing aspects about the process by which NuScale develops its
Applicability Range Extension of NSP4 Critical Heat Flux Correlation.

NuScale has performed significant research and evaluation to develop a basis for this
process and has invested significant resources, including the expenditure of a considerable
sum of money.

The precise financial value of the information is difficult to quantify, but it is a key element
of the design basis for a NuScale plant and, therefore, has substantial value to NuScale.

If the information were disclosed to the public, NuScale's competitors would have access to
the information without purchasing the right to use it or having been required to undertake
a similar expenditure of resources. Such disclosure would constitute a misappropriation of
NuScale's intellectual property, and would deprive NuScale of the opportunity to exercise
its competitive advantage to seek an adequate return on its investment.

AF-118039



4. The information sought to be withheld is in the enclosed response to NRC Request for

Additional Information eRAI-9899-NTR-01, NTR02. The enclosure contains the designation
"Proprietary" at the top of each page containing proprietary information. The information
considered by NuScale to be proprietary is identified within double braces, "{{ }}" in the
document.

. The basis for proposing that the information be withheld is that NuScale treats the

information as a trade secret, privileged, or as confidential commercial or financial

information. NuScale relies upon the exemption from disclosure set forth in the Freedom of

Information Act ("FOIA"), 5 USC § 552(b)(4), as well as exemptions applicable to the NRC

under 10 CFR §§ 2.390(a)(4) and 9.17(a)(4).

. Pursuant to the provisions set forth in 10 CFR § 2.390(b)(4), the following is provided for

consideration by the Commission in determining whether the information sought to be

withheld from public disclosure should be withheld:

a. The information sought to be withheld is owned and has been held in confidence by

NuScale.

b. The information is of a sort customarily held in confidence by NuScale and, to the best
of my knowledge and belief, consistently has been held in confidence by NuScale.
The procedure for approval of external release of such information typically requires
review by the staff manager, project manager, chief technology officer or other
equivalent authority, or the manager of the cognizant marketing function (or his
delegate), for technical content, competitive effect, and determination of the accuracy
of the proprietary designation. Disclosures outside NuScale are limited to regulatory
bodies, customers and potential customers and their agents, suppliers, licensees, and
others with a legitimate need for the information, and then only in accordance with
appropriate regulatory provisions or contractual agreements to maintain
confidentiality.

The information is being transmitted to and received by the NRC in confidence.

d. No public disclosure of the information has been made, and it is not available in public
sources. All disclosures to third parties, including any required transmittals to NRC,
have been made, or must be made, pursuant to regulatory provisions or contractual
agreements that provide for maintenance of the information in confidence.

e. Public disclosure of the information is likely to cause substantial harm to the
competitive position of NuScale, taking into account the value of the information to
NuScale, the amount of effort and money expended by NuScale in developing the
information, and the difficulty others would have in acquiring or duplicating the
information. The information sought to be withheld is part of NuScale's technology that
provides NuScale with a competitive advantage over other firms in the industry.
NuScale has invested significant human and financial capital in developing this
technology and NuScale believes it would be difficult for others to duplicate the
technology without access to the information sought to be withheld.

o

| declare under penalty of perjury that the foregoing is true and correct. Executed on July 15,
2022.

Mark Shaver
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Affidavit of Morris Byram, Framatome Inc. AF-117384

NuScale Power, LLC
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AFFIDAVIT

1. My name is Morris Byram. | am Product Manager, Licensing & Regulatory
Affairs for Framatome Inc. (Framatome) and as such | am authorized to execute this Affidavit.

2. | am familiar with the criteria applied by Framatome to determine whether
certain Framatome information is proprietary. | am familiar with the policies established by
Framatome to ensure the proper application of these criteria.

3. | am familiar with the Framatome information contained in the Document
that is Enclosure 1 to the NuScale Power,LLC letter Number RAIO-118038, entitled “NuScale
Power, LLC Response to NRC Request for Additional Information (RAI No. 9899) on the
NuScale Topical Report, ‘Applicability Range Extension of NSP4 CHF Correlation,” TR-
107522, Revision 0,” and referred to herein as “Document.” Information contained in this
Document has been classified by Framatome as proprietary in accordance with the policies
established by Framatome for the control and protection of proprietary and confidential
information.

4, This Document contains information of a proprietary and confidential nature
and is of the type customarily held in confidence by Framatome and not made available to the
public. Based on my experience, | am aware that other companies regard information of the
kind contained in this Document as proprietary and confidential.

5. This Document has been made available to the U.S. Nuclear Regulatory
Commission in confidence with the request that the information contained in this Document be
withheld from public disclosure. The request for withholding of proprietary information is made in

accordance with 10 CFR 2.390. The information for which withholding from disclosure is
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requested qualifies under 10 CFR 2.390(a)(4) “Trade secrets and commercial or financial

information.”

6.

The following criteria are customarily applied by Framatome to determine

whether information should be classified as proprietary:

(a)

(b)

(c)

(d)

(e)

The information reveals details of Framatome’s research and development
plans and programs or their results.

Use of the information by a competitor would permit the competitor to
significantly reduce its expenditures, in time or resources, to design, produce,
or market a similar product or service.

The information includes test data or analytical techniques concerning a
process, methodology, or component, the application of which results in a
competitive advantage for Framatome.

The information reveals certain distinguishing aspects of a process,
methodology, or component, the exclusive use of which provides a
competitive advantage for Framatome in product optimization or marketability.
The information is vital to a competitive advantage held by Framatome, would
be helpful to competitors to Framatome, and would likely cause substantial

harm to the competitive position of Framatome.

The information in this Document is considered proprietary for the reasons set forth in

paragraphs 6(a), 6(b), and 6(c) above.

7.

In accordance with Framatome’s policies governing the protection and control

of information, proprietary information contained in this Document has been made available, on

a limited basis, to others outside Framatome only as required and under suitable agreement

providing for nondisclosure and limited use of the information.

8.

Framatome policy requires that proprietary information be kept in a secured

file or area and distributed on a need-to-know basis.
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9. The foregoing statements are true and correct to the best of my knowledge,

information, and belief.

| declare under penalty of perjury that the foregoing is true and correct.

Executed on: (07/19/2022)

BYRAM MOTTiS osezssonss wereso 000
(NAME)

Email: morris.byram@framatome.com
Phone: 434-221-1082
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