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December 19, 2018 
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Drive, Building 2 Suite 259, Cranberry Township, Pennsylva ·a 16066. 
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COMMONWEALTH OF PENNSYLVANIA: 

ss 

COUNTY OF BUTLER: 

I, Korey L. Hosack, am authorized to execute this Affidavit on behalf of Westinghouse Electric 

Company LLC ("Westinghouse"), and declare that the averments of fact set forth in this Affidavit are true 

and correct to the best of my knowledge, information, and belief. 

Executed on: 7fib 12-/9 
Korey L. Hosack, Manager 
Product Line Regulatory Support 
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(1) I am Manager, Product Line Regulatory Support, Westinghouse Electric Company LLC 

("Westinghouse"), and as such, I have been specifically delegated the function of reviewing the 

proprietary information sought to be withheld from public disclosure in connection with nuclear 

power plant licensing and rule making proceedings, and am authorized to apply for its 

withholding on behalf of Westinghouse. 

(2) I am making this Affidavit in conformance with the provisions of 10 CFR Section 2.390 of the 

Nuclear Regulatory Commission's ("Commission's") regulations and in conjunction with the 

Westinghouse Application for ·withholding Proprietary Information from Public Disclosure 

accompanying this Affidavit. 

(3) I have personal knowledge of the criteria and procedures utilized by Westinghouse in designating 

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

( 4) Pursuant to the provisions of paragraph (b )( 4) of Section 2.390 of the Commission's regulations, 

the following is furnished for consideration by the Commission in determining whether the 

information sought to be withheld from public disclosure should be withheld. 

(i) 
~ 

The information sought to be withheld from public disclosure is owned and has been held 

in confidence by Westinghouse. 

(ii) The information is of a type customarily held in confidence by Westinghouse and not 

customarily disclosed to the public. Westinghouse has a rational basis for determining 

the types of information customarily held in confidence by it and, in that connection, 

utilizes a system to determine when and whether to hold certain types of information in 

confidence. The application of that system and the substance of that system constitute 

Westinghouse policy and provide the rational basis required. 

Under that system, information is held in confidence if it falls in one or more of several 

types, the release of which might result in the loss of an existing or potential competitive 

advantage, as follows: 

(a) The information reveals the distinguishing aspects of a process (or component, 

structure, tool, method, etc.) where prevention of its use by any of 
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   Westinghouse’s competitors without license from Westinghouse constitutes a 

competitive economic advantage over other companies. 

 

  (b) It consists of supporting data, including test data, relative to a process (or 

component, structure, tool, method, etc.), the application of which data secures a 

competitive economic advantage (e.g., by optimization or improved 

marketability). 

 

  (c) Its use by a competitor would reduce his expenditure of resources or improve his 

competitive position in the design, manufacture, shipment, installation, assurance 

of quality, or licensing a similar product. 

 

  (d) It reveals cost or price information, production capacities, budget levels, or 

commercial strategies of Westinghouse, its customers or suppliers. 

 

  (e) It reveals aspects of past, present, or future Westinghouse or customer funded 

development plans and programs of potential commercial value to Westinghouse. 

 

  (f) It contains patentable ideas, for which patent protection may be desirable. 

 

 (iii) There are sound policy reasons behind the Westinghouse system which include the 

following: 

 

  (a) The use of such information by Westinghouse gives Westinghouse a competitive 

advantage over its competitors.  It is, therefore, withheld from disclosure to 

protect the Westinghouse competitive position. 

 

  (b) It is information that is marketable in many ways.  The extent to which such 

information is available to competitors diminishes the Westinghouse ability to 

sell products and services involving the use of the information. 

 

(c) Use by our competitor would put Westinghouse at a competitive disadvantage by 

reducing his expenditure of resources at our expense. 
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(d) Each component of proprietary information pertinent to a particular competitive 

advantage is potentially as valuable as the total competitive advantage.  If 

competitors acquire components of proprietary information, any one component 

may be the key to the entire puzzle, thereby depriving Westinghouse of a 

competitive advantage. 

 

  (e) Unrestricted disclosure would jeopardize the position of prominence of 

Westinghouse in the world market, and thereby give a market advantage to the 

competition of those countries. 

 

  (f) The Westinghouse capacity to invest corporate assets in research and 

development depends upon the success in obtaining and maintaining a 

competitive advantage. 

 

 (iv) The information is being transmitted to the Commission in confidence and, under the 

provisions of 10 CFR Section 2.390, is to be received in confidence by the Commission. 

 

 (v) The information sought to be protected is not available in public sources or available 

information has not been previously employed in the same original manner or method to 

the best of our knowledge and belief. 

 

 (vi) The proprietary information sought to be withheld in this submittal is that which is 

appropriately marked in LTR-NRC-18-87 P-Attachment, “Proprietary Westinghouse 

Information Regarding the NRC Audit of WCAP-17794-P, ‘10x10 SVEA Fuel Critical 

Power Experiments and New CPR Correlation:  D5 for SVEA-96 Optima3’”  

(Proprietary), for submittal to the Commission, being transmitted by Westinghouse Letter 

LTR-NRC-18-87.  The proprietary information as submitted by Westinghouse is that 

associated with Westinghouse’s request for NRC approval of WCAP-17794-P and may 

be used only for that purpose. 

 

  (a) This information is part of that which will enable Westinghouse to obtain NRC 

approval for the application of the D5 critical power ratio (CPR) correlation for 

Westinghouse SVEA-96 Optima3 BWR fuel assemblies as documented in 

WCAP-17794-P/NP, Revision 0, “10x10 SVEA Fuel Critical Power Experiments 

and New CPR Correlation: D5 for SVEA-96 Optima3.” 
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  (b) Further, this information has substantial commercial value as follows: 

 

(i) Westinghouse plans to sell the use of similar information to its customers 

for the purpose of assisting customers in obtaining license changes with 

respect to the D5 CPR Correlation and the SVEA 96 Optima3 fuel 

design.  

 

(ii) Westinghouse can sell support and defense of the transient analysis 

methodology for plant-specific applications. 

 

(iii) The information requested to be withheld reveals the distinguishing 

aspects of a methodology which was developed by Westinghouse. 

 

  Public disclosure of this proprietary information is likely to cause substantial harm to the 

competitive position of Westinghouse because it would enhance the ability of 

competitors to provide similar technical evaluation justifications and licensing defense 

services for commercial power reactors without commensurate expenses.  Also, public 

disclosure of the information would enable others to use the information to meet NRC 

requirements for licensing documentation without purchasing the right to use the 

information. 

 

  The development of the technology described in part by the information is the result of 

applying the results of many years of experience in an intensive Westinghouse effort and 

the expenditure of a considerable sum of money. 

 

  In order for competitors of Westinghouse to duplicate this information, similar technical 

programs would have to be performed and a significant manpower effort, having the 

requisite talent and experience, would have to be expended. 

  

  Further the deponent sayeth not.



PROPRIETARY INFORMATION NOTICE 

Transmitted herewith is the proprietary version of documents, furnished to the NRC associated with the 
NRC Audit held on December 4-5, 2018 at the Westinghouse Rockville Offices, for the D5 CPR 
Correlation - WCAP-17794-P, and may be used only for that purpose. Each document is to be 
considered proprietary in its entirety. 

COPYRIGHT NOTICE 

The report transmitted herewith bears a Westinghouse copyright notice. The NRC is permitted to make 
the number of copies of the information contained in this report which 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 Westinghouse, copyright 
protection notwithstanding. Copies made by the NRC must include the copyright notice in all instances 
and the proprietary notice if the original was identified as proprietary. 


	LTR-NRC-18-87 pages.pdf
	APPLICATION FOR WITHHOLDING PROPRIETARY
	AFFIDAVIT
	COMMONWEALTH OF PENNSYLVANIA:
	COUNTY OF BUTLER:
	Proprietary Information notice
	Copyright Notice

	LTR-NRC-18-87 P-Attachment.pdf
	Slide Number 1
	Slide Number 2
	Content
	Westinghouse view
	Boiling Crisis (“Dryout” in BWRs) definition -�according to US NRC
	Heat Transfer Overview
	Event Observations:�A “highly localized” event
	Root Causes and Mechanism
	KKL Event�Root Causes – Key Findings
	KKL Event�Root Causes – Key Findings (cont.)
	Event Observations:�Mechanism – Key Findings
	Event Characterization:�A Plant issue, not a Fuel issue
	Event Characterization:�A Reliability issue, rather than a Safety Issue
	Event Characterization:�A Reliability issue, rather than a Safety Issue (cont.)
	Event Characterization:�Proven with high assurance
	The KKL Event - Definition
	Conclusions
	Revisiting the KKL event
	Next Presentations’ Sequence�Addressing NRC’s questions and additional topics
	Evaluation of inspections�Dryout margin inappropriate as a risk indicator
	2 - Deposits characterization - v3.pdf
	Slide Number 1
	Slide Number 2
	Detailed hot cell data of radial cross section through thick crud in ”V-mark” (AUA050-J9)
	Pool side and hot cell analyses �Results and conclusions
	Pool side and hot cell analyses �results and conclusions (cont.)
	Assumptions for deposit time estimation
	Crud deposit amount
	Crud deposition time estimate

	3 - Clad Properties-v4.pdf
	Slide Number 1
	Slide Number 2
	Outline
	NRC Questions
	Rods selected for hot-cell PIE
	AUA014-B1�Oxide and crud thicknesses
	Time at temperature explaining an excess of 10 μm oxide (in AUA014-B1)
	AUA014-B1�Hardness measurements
	Micro-hardness vs. Fast Fluence
	Hardness recovery during transient heating
	Time at temperature resulting in observed hardness recovery of AUA014-B1
	AUA050-J9�Oxide and crud thicknesses
	AUA050-J9�Hardness measurements
	Time at temperature explaining through-wall oxidation of failed rod AUA014-A2
	Answers to NRC questions:�Results summarized in this presentation show that

	4 - Heat Transfer & Deposition Mechanisms-v7.pdf
	Slide Number 1
	Slide Number 2
	Outline
	Slide Number 4
	Definition of Dryout (1)
	Definition of Dryout (2)
	Annular Two-phase Flow Characteristics (1)
	Annular Two-phase Flow Characteristics (2)
	Heat Transfer Overview (1)
	Heat Transfer Overview (2)
	Effect of Inlet Flow Perturbations (1)
	Effect of Inlet Flow Perturbations (2)
	Associated Heat Transfer & Crud Deposition Mechanisms (1)
	Associated Heat Transfer & Crud Deposition Mechanisms (2)
	Answer to NRC Question #7
	Answers to�NRC Questions #8 and #9
	Answer to NRC Question #10

	5 - Operating Conditions-v4.pdf
	Slide Number 1
	Slide Number 2
	Outline
	KKL Operating conditions compared to other plants
	Inspected Fuel Assemblies at Leibstadt (KKL) and Cofrentes (CNC) NPPs
	Inspected SVEA-96 Optima2 Assemblies at Leibstadt (KKL) and Cofrentes (CNC) : LHGR
	Inspected SVEA-96 Optima2 Assemblies at Leibstadt (KKL) and Cofrentes (CNC) : Power
	Inspected SVEA-96 Optima2 Assemblies at Leibstadt (KKL) and Cofrentes (CNC) : Flow
	Loop flow instabilities at KKL
	Loop flow instabilities at KKL
	Frequency of High/Low Flow Transitions�- Two examples from flow maneuvers in KKL Cycle 32
	Frequency of High/Low Flow Transitions�- Systematic investigation during flow increase towards end of Cycle 32
	Frequency of High/Low Flow Transitions�- Systematic investigation during flow increase towards end of Cycle 32
	Frequency of High/Low Flow Transitions�- Systematic investigation during flow increase towards end of Cycle 32
	Frequency of High/Low Flow Transitions�- Systematic investigation during flow increase towards end of Cycle 32
	Frequency of High/Low Flow Transitions�- Most-affected cycle 32 conclusions
	Frequency of High/Low Flow Transitions�- Indications of presence and absence in earlier cycles
	Accumulated operation time at TCF ≥ 98% towards end of each cycle, C22-C32
	Conclusions
	Answer to NRC Question #1
	Answer to NRC Question #2
	Answer to NRC Question #3
	Answer to NRC Question #4
	Answer to NRC Question #4 (cont.)
	Answer to NRC Question #6
	Slide Number 26
	Total Core Flow�KKL Cycles 1-8
	Total Core Flow�KKL Cycles 9-16
	Total Core Flow�KKL Cycles 17-24
	Total Core Flow�KKL Cycles 25-32

	6 -Assembly Flow Instability - v1.pdf
	Slide Number 1
	Slide Number 2
	Contents
	Core Support Plate Beams Structure
	Background
	Toshiba 16-bundle Test Facility
	Comparison reactor versus test conditions
	Flow Visualization Tests (with bubble injection)
	Results from 16-bundle Test 1�- Test with dummy cross beams
	Results from 16-bundle Test 1�- Test with dummy cross beams
	Results from 16-bundle Test 1�- Example: Test No. 30 (BWR6 orifice diameter)
	Results from 16-bundle Test 1�- No significant dependency on Reynolds number
	Modifications in 16-bundle Test 2
	Results from 16-bundle Test 2�- Including instrumentation tube and fuel pressure drop
	Results from 16-bundle Test 2�- Including scallops
	Results from 16-bundle Test 2�- Sensitivity to distance between CRGT and cross Beam
	Results from 16-bundle Test 2�- No modifications except longer CRGTs
	Impact of vortex transitions on CPR margin
	Bi-modal transitions in Loop Flows at KKL
	Bi-modal transitions in Loop Flows at KKL (cont.)
	Bi-modal transitions in Loop Flows at KKL (cont.)
	Bi-modal transitions in Loop Flows at KKL (cont.)
	Bi-modal transitions in Loop Flows at KKL (cont.)
	Bi-modal transitions in Loop Flows at KKL (cont.)
	WSE Interpretation of Toshiba Experiments
	WSE Interpretation of Toshiba Experiments (cont.)
	US Patent Application 2003/0185334 A1�- Toshiba proposed vortex control solutions
	US Patent Application 2016/0379722A1�- GEH proposed re-design of Fuel Support Piece
	WSE conclusions
	WSE conclusions (cont.)

	7 - Q&A Summary v2.pdf
	Slide Number 1
	Slide Number 2
	Question #1
	Question #2
	Question #3
	Question #4
	Question #4 (cont.)
	Question #5
	Question #6
	Question #7
	Questions #8 and #9
	Question #10
	Questions #11 and 12





