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SUBJECT: NuScale Power, LLC Submittal of Supplemental Topical Report, 

“Applicability Range Extension of NSP4 Critical Heat Flux Correlation: 
Supplement 1 to TR-0116-21012-P-A, Revision 1,” TR-107522, Revision 0  

 
REFERENCE: Letter from NuScale Power to NRC, “NuScale Power, LLC Submittal of the 

Approved Version of NuScale Topical Report TR-0116-21012, ‘NuScale 
Power Critical Heat Flux Correlations,’ Revision 1,” dated December 19, 
2018 (ML18360A632) 
 

 
NuScale Power, LLC (NuScale) hereby submits Revision 0 of the “Applicability Range 
Extension of NSP4 Critical Heat Flux Correlation: Supplement 1 to TR-0116-21012-P-A, 
Revision 1” (TR-107522). The purpose of this submittal is to request that the NRC review and 
approve the applicability range extension of the NSP4 critical heat flux correlation.  NuScale 
respectfully requests that the acceptance review be completed in 60 days from the date of 
transmittal. 

 
Enclosure 1 contains the proprietary version of the report entitled “Applicability Range 
Extension of NSP4 Critical Heat Flux Correlation: Supplement 1 to TR-0116-21012-P-A, 
Revision 1,” TR-107522, Revision 0. 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., “[ ]”). Enclosure 1 
has also been determined to contain Export Controlled Information. This information must be 
protected from disclosure per the requirements of 10 CFR Part 810. Enclosure 2 contains the 
nonproprietary version of the report. 
 
This letter makes no regulatory commitments and no revisions to any existing regulatory 
commitments.  
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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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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.
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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.

Two independent methods of justification are provided:
{{

 

}}2(a),(c)
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1.0 Introduction

1.1 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.

1.2 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 methodologies that 
justify the expanded applicability. Section 5 provides a summary of the results, along with 
the updated applicability range for the NSP4 CHF correlation.

1.3 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.

2.1 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.
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3.0 Analysis and Experimentation

This section is unchanged relative to the corresponding section of Reference 6.1.1.
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4.0 Extension of Mass Flux Range for NSP4 Critical Heat Flux Correlation

4.1 Overview of Mass Flow Range Extension

Two independent methods of justification are provided: 

4.1.1 Statistical Assessment

The first method consists of {{  

}}2(a),(c)

Data are randomly generated for pressure, axial power shape, power level, inlet mass 
flux, and inlet temperature. Values for power level, pressure, and inlet mass flux are 
randomly selected from the uniform distribution on the ranges tabulated in Table 4-1. 
The inlet temperature data range is a function of the power level, which is used to 
accommodate the natural circulation design of the NPM, as given by:

{{  

  }}2(a),(c)

{{
 

}}2(a),(c)

{{

}}2(a),(c)
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A simple {{  

  }}2(a),(c) for each statepoint. 

Table 4-1 Data Ranges for Random Parameter Generation
Minimum Maximum

{{

}}2(a),(c)
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The enthalpy at {{    }}2(a),(c)

{{  

}}2(a),(c) Equilibrium quality is calculated from local enthalpy with:

where (Hn+Hn-1)/2 is average enthalpy in the node, Hf is saturated fluid enthalpy 
(kJ/kg), and Hfg is latent heat of vaporization (kJ/kg). The Tong non-uniform flux factor 
(Reference 6.1.1, Equation 8-5) is also included. {{  

  }}2(a),(c)

Figure 4-2 Closed Channel Nodalization
{{

}}2(a),(c)

Equation 4-2

Equation 4-3

Hn

n
i=1 Fz,i Q⋅[ ]

G
-------------------------------------- H0+=

Xn
Hn Hn-1+( ) 2 Hf–⁄

Hfg
------------------------------------------------=



Applicability Range Extension of NSP4 Critical Heat Flux Correlation

TR-107522-NP
Revision 0

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

© Copyright 2021 by NuScale Power, LLC 9

{{  

}}2(a),(c) Values for CHF are calculated with the NSP4 CHF correlation 
(Reference 6.1.1; Equation 7-1)

The populations are compared using both the Wilcoxon rank sum test (Reference 
6.1.2; Section 25.8) and the squared ranks test (Reference 6.1.2; Section 25.13), 
which test the median and variance of two samples, respectively.

Wilcoxon rank sum test

Let {y11,y12,…,y1n} be a sample of size n from a population with median ζ1 and 
{y21,y22,…,y2m} be an independent sample of size m from a population with median 
ζ2. The null hypothesis is H0: ζ1=ζ2.

The test statistic for testing H0 is the sum of ranks from the first sample:

For the alternative hypothesis, H1: , H0 is rejected if W > w1-α/2(n,m) or if 
W < wα/2(n,m). The critical values of the W statistic are calculated with:

where zq is the qth quantile of the standard normal distribution.

The test statistic and critical values are tabulated in Table 4-2. Since wα/2 < W < w1-α/2 
the null hypothesis is accepted and the two populations have the same median, and 
belong to the same distribution.

{{
Equation 4-4

}}2(a),(c)

Equation 4-5

Equation 4-6

W R y1i( )
i=1

n

=

ζ1 ζ2≠

wq(m,n) n n m 1+ +( )
2

------------------------------- zq
nm n m 1+ +( )

12
------------------------------------+=
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Squared ranks test

From Reference 6.1.2; Section 25.13, let {y11,y12,…,y1n} and {y21,y22,…,y2m} be 
independent samples of size n and m from two populations. The null hypothesis is 

H0: . Calculate parameters ui and vj with:

where: µ1 and µ2 are mean values for population 1 and 2, respectively, and n and m 
are the number of observations in population 1 and 2, respectively. Rank the n+m 
observations in the combined samples of ui's and vj's. If any values of ui or vj are tied, 
assign to each the average of the ranks that would have been assigned had there 
been no ties. Denote the ranks by R(ui) and R(vj). If there are no ties, the test statistic 
is:

If there are ties, the test statistic is:

where n and m are the number of observations in population 1 and 2, respectively,

and

Table 4-2 Wilcoxon Rank Sum Test for Mass Flux Range Variation
Parameter Value

m {{
n
W

w1-α/2
wα/2 }}2(a),(c)

Equation 4-7

Equation 4-8

Equation 4-9

Equation 4-10

σ2
1 σ2

2=

ui y1i μ1–   i=1,2, ... ,n,=

vj y2j μ2–   j=1,2, ... ,m,=

T1 R ui( )2

i=1

n

=

T*
1

T1 nR2–

nm
n m+( ) n m 1–+( )

---------------------------------------------- n+m
k=1  R4

k
nm

n m 1–+
----------------------R2
 
  2

–

------------------------------------------------------------------------------------------------------------------------=

R2 1
n m+
------------- R ui( )2

i=1

n

 R vj( )2

j=1

m

+=



Applicability Range Extension of NSP4 Critical Heat Flux Correlation

TR-107522-NP
Revision 0

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

© Copyright 2021 by NuScale Power, LLC 11

For the alternative hypothesis, H1: , H0 is rejected if >w1-α/2(n,m) or if 

W<wα/2(n,m). The critical values of the  statistic are calculated with:

where zq is the qth quantile of the standard normal distribution.

The test statistic and critical values are tabulated in Table 4-3. Since the null 
hypothesis is accepted and the two populations have the same variance, and belong 
to the same distribution.

Both the median and variance of the two populations are shown to belong to the same 
distribution. Therefore, extending the NSP4 CHF correlation from 0.635 to 0.700 
Mlbm/hr·ft² can be justified based on the premise that using the correlation beyond its 
original bounds does not alter its predictive capability.

4.1.2 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 

Equation 4-11

Equation 4-12

Table 4-3 Squared Rank Test for Mass Flux Range Variation
Parameter Value

µ1 {{
µ2
m
n
T1

w1-α/2
wα/2 }}2(a),(c)

n+m
k=1  R

4
k

R ui( )4

i=1

n

 R vj( )4

j=1

m

+=

σ2
1 σ2

2≠ T*
1

T*
1

tq n,m( ) n n m 1+ +( ) 2n 2m 1+ +( )
6

------------------------------------------------------------------=

             zq+ nm n m 1+ +( ) 2n 2m 1+ +( ) 8n 8m 1+ +( )
180

----------------------------------------------------------------------------------------------------------

R2

n+m
k=1  R4

k

T*
1
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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(a),(c) 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. In addition, the spacer grid span is {{  

  }}2(a),(c) 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.

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(a),(c) because this is 
below the lower limit of the NSP4 CHF correlation applicability range. Only the {{  

  }}2(a),(c) The population is 
divided into two sub-populations, the first including local mass flux values between 
0.110 and 0.635 Mlbm/hr·ft², and the second including values greater than 0.635 
Mlbm/hr·ft². The predicted-to-measured ratios for these sub-populations are plotted 
versus mass flux in Figure 4-3. At higher mass fluxes the CHF predictions are 
comparable to those from the lower mass fluxes, generally trending towards more 
conservative predictions (i.e., lower P/M ratios) than the rest of the data. The general 

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™ {{ }}2(a),(c) -
Spacer grid span (in.) {{ [ ] }}2(a),(c),ECI
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trend in the predicted-to-measured plot in Figure 4-4 {{   
  }}2(a),(c) [  

  ] {{  

  }}2(a),(c) This 
indicates that the NSP4 CHF correlation under-predicts the measured data and is 
conservative. {{  

  }}2(a),(c) The measured-to-predicted trend for mass flux greater than 0.635 
Mlbm/hr·ft² is comparable to that for mass flux less than this value, so predictions at 
higher mass flux are as reliable as those made at lower mass flux. Overall, trends 
predicted by the NSP4 CHF correlation for Stern data are generally conservative 
compared with the KATHY test data. The NSP4 CHF correlation conservatively 
predicts the Stern test data for the entire mass flux range.

Table 4-5 Stern NSP4 Statistical Parameters
Data Set µ Set σ

{{ [ ]

}}2(a),(c)

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

}}2(a),(b),(c),ECI
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Figure 4-4 Stern Test Predicted Versus Measured Local Heat Flux Values
{{ [

 ] }}2(a),(b),(c),ECI
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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 
0.7 Mlbm/hr·ft². The range extension is validated in two ways: 1) {{  

  }}2(a),(c) and 2) by 
using data from a separate CHF test program that contains data greater {{   

 }}2(a),(c)

The first range extension validation is performed in Section 4.1.1. {{  

}}2(a),(c) Therefore, it is appropriate that the NSP4 CHF correlation can be 
extended to an upper range limit of 0.7 Mlbm/hr·ft² with acceptable predictive capabilities.

The second range extension validation is performed in Section 4.1.2. Local condition data 
for {{  

  }}2(a),(c) are generated using VIPRE-01 with the NSP4 CHF correlation. The 
measured and predicted values are compared and show that the {{  

 }}2(a),(c) which is conservative. 

The CHF prediction population with mass fluxes greater than 0.635 Mlbm/hr·ft² have 
comparable mean and standard deviation as that from below 0.635 Mlbm/hr·ft². {{  

 }}2(a),(c) 
Therefore, the NSP4 CHF correlation predicts Stern data conservatively and 
demonstrates it is applicable over the mass flux range 0.110 to 0.700 Mlbm/hr·ft².

The use of the NSP4 CHF correlation is validated by both the {{  
  }}2(a),(c) and with Stern data that is {{  

  }}2(a),(c) The extended applicability range for the 
NSP4 CHF correlation is shown in Table 5-1.

Table 5-1 NSP4 CHF Correlation Extended Applicability Ranges
Parameter Units Lower Limit Upper Limit

Pressure psia 500 2,300
Mass flux Mlbm/hr·ft² 0.110 0.700
Local quality - n/a 95%
Inlet quality - n/a 0%
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NuScale Power, LLC 

AFFIDAVIT of Mark W. Shaver 

I, Mark W. Shaver, state as follows: 

(1) I am the Licensing Manager of NuScale Power, LLC (NuScale), and as such, I 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) I 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 Report reveals distinguishing aspects about the process and 
method by which NuScale develops its critical heat flux correlations.  
 
NuScale has performed significant research and evaluation to develop a basis for this process and 
method 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. 
 

(4) The information sought to be withheld is in the enclosed report entitled “Applicability Range 
Extension of NSP4 Critical Heat Flux Correlation: Supplement 1 to TR-0116-21012-P-A, 
Revision 1,” TR-107522, Revision 0. 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. 
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(5) 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).

(6) 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.

(c) 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.

I declare under penalty of perjury that the foregoing is true and correct. Executed on November 5, 2021. 

_____________________________ 
Mark W. Shaver 
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 A F F I D A V I T 
 
 
 
 
  1. My name is Morris Byram.  I am Product Manager, Licensing & Regulatory 

Affairs for Framatome Inc. (Framatome) and as such I am authorized to execute this Affidavit. 

  2. I am familiar with the criteria applied by Framatome to determine whether 

certain Framatome information is proprietary.  I am familiar with the policies established by  

Framatome to ensure the proper application of these criteria. 

  3. I am familiar with the Framatome information contained in the Document 

TR-107522-P, Rev. 0, entitled “Applicability Range Extension of NSP4 Critical Heat Flux 

Correlation:  Supplement 1 to TR-0116-21012-P-A, Revision 1” 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, I 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 

requested qualif ies under 10 CFR 2.390(a)(4) “Trade secrets and commercial or f inancial 

information.” 



 

  6. The following criteria are customarily applied by Framatome to determine 

whether information should be classified as proprietary: 

(a) The information reveals details of Framatome’s research and development 

plans and programs or their results. 

(b) 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. 

(c) 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. 

(d) 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. 

(e) 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. 



 

  9. The foregoing statements are true and correct to the best of my knowledge, 

information, and belief. 

 

 

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

Executed on: (11/05/2021) 

 

 

     ____________________________________ 
     (NAME) 
 
     2101 Horn Rapids Road 
     Richland, WA  99354 
     Email: morris.byram@framatome.com 
     Phone: 434-221-1082 

BYRAM Morris Digitally signed by BYRAM Morris 
Date: 2021.11.05 08:48:49 -07'00'




