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TVEL LTA Status Report 120717 (FINAL - Proprietary).pdf
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Joel,

Attached, please find the Proprietary and Non-proprietary versions of the “TVS-K Lead Test Assembly
Program Status Update” presentation. The proprietary version of the presentation will be presented
at the December 7, 2018 Status Update meeting between the NRC and Exelon. Also attached is the
TVEL affidavit as TVEL is the owner of the proprietary information.

Please let me know if you need any other information or have any questions.
Thanks for your help in setting up this meeting.
Joe

Joseph A. Bauer

Corporate Licensing Department
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addressed. If you are not an intended recipient, or the employee or agent responsible for
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Meeting Purpose

Provide an update to NRC on the status of work planned and in progress to
load TVS-K LTAs into the Braidwood Station Unit 1 reactor in response to
the NRC’s request at the March 6, 2017 meeting

— Summarize the LTA design features and overall project

— Report on Operating Experience with the design

— Discuss engineering and manufacturing of the LTAs, including Quality Assurance
— Outline Exelon’s proposed licensing approach for the LTAs

Obtain NRC feedback on the program and identify specific NRC Staff issues

—
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Project Overview

Exelon plans to load up to eight TVEL TVS-K LTAs in the Braidwood Station
Unit 1 reactor core for operation in Cycles 22, 23, and 24; Unit 1 Cycle 22
starts in Fall 2019

The purpose of this evaluation program is to allow Exelon to gain an
understanding of the behavior of mixed fuel cores prior to a possible
transition from Westinghouse fuel to the TVS-K fuel design

— TVEL fuel is currently used in non-US pressurized water reactors; however, the
TVS-K LTA fuel design has not been reviewed by the NRC and the cladding alloy
is not explicitly listed in 10 CFR 50.46 or 10 CFR 50 Appendix K as an approved
material type

LTA program is a joint initiative among Exelon, GNF and TVEL

Exelon has briefed NRC on the program previously:

— August 8, 2016 to introduce NRC to Exelon’s plans to load TVS-K LTAs
— March 6, 2017 to discuss the licensing approach to utilize the LTAs

—
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Licensing Approach

In October 2017, the NRC provided verbal guidance to Exelon regarding the
regulatory path forward for Accident Tolerant Fuel LTAs
— This guidance will be utilized for the subject TVS-K LTAs

- The regulatory approach for addressing LTAs presented by the NRC during the
2017 Regulatory Information Conference (RIC), “Accident Tolerant Fuel Lead
Test Assemblies” is appropriate. Key conclusions include:

0 Plant Technical Specifications allow for the irradiation of a limited number of
LTAs in non-limiting locations (i.e. T.S. 4.2.1 for Braidwood Station)

0 LTA evaluations may be based on engineering judgement and unapproved
codes and methods

0 An exemption to 10 CFR 50.46 is not required

In the October 2017 verbal guidance, the NRC further clarified that a
Licensing Amendment for use of ATF LTAs is not required, provided that
LTAs are allowed by plant Technical Specifications and an associated
10 CFR 50.59 evaluation supports LTA insertion

—
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Licensing Approach - Additional Detail

e Technical Specification 4.2.1 states:

“Fuel assemblies shall be limited to those fuel designs that have been analyzed
with applicable NRC staff approved codes and methods and shown by tests or
analyses to comply with all fuel safety design bases. A limited number of lead test
assemblies that have not completed representative testing may be placed in
nonlimiting core regions”

— Inthe 2017 RIC presentation, the NRC indicated that:
0 “The determination of a limited number of new design features may be based
on engineering judgment and unapproved codes and methods”
0 “The determination of nonlimiting core region may be based on engineering
judgment and unapproved codes and methods”

 As noted in the 2017 RIC presentation, applicability of 10 CFR 50.46 is
limited to UO, pellets within cylindrical Zircaloy or ZIRLO cladding;
therefore, an exemption to 10 CFR 50.46 is not required for LTAs irradiated
under the provisions of Technical Specifications

—
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Licensing Approach - Additional Detail

e Evaluation of the TVS-K LTAs will be documented in a 10 CFR 50.59
Evaluation; anticipated conclusion is that a LAR will not be needed

e During the October 2017 NRC verbal guidance call, the NRC provided
additional insight regarding 50.59 Evaluation question 7 (regarding fission
product barrier design basis limits); and question 8 (regarding methods of
evaluation)

— Question 7 “may” be answered “No” based on guidance in NEI 96-07,
Section 4.1 which states:
“To reduce duplication of effort, 10 CFR 50.59 (c)(4) specifically excludes from
the scope of 10 CFR 50.59 changes to the facility or procedures changes that
are controlled by other more specific requirements and criteria established by
regulation.”
0 Technical Specification 4.2.1 provides these more specific criteria

- Question 8 “may” be answered “No” since evaluations are being done to confirm
that placing a limited number of LTAs in non-limiting locations does not invalidate
the existing “approved” core reload analysis methodologies

e The NRC noted (and Exelon concurs) that a 50.59 Evaluation is the
Licensee’s responsibility

—
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Project Schedule/Milestones

 Jul 2016 Commercial agreements in place for TVS-K LTA core reload analysis
e Aug 2016 NRC pre-submittal presentation

e Mar 2017 50.46 Exemption Request Pre-submittal Meeting held with NRC;
preliminary feedback indicated no exemption request needed

e Dec2017 NRC status meeting
e Jul 2018 LTA 50.59 Evaluation drafted
e Sep 2018 Core design with LTAs complete for Braidwood Station Cycle 22
e Oct2018 Begin manufacturing TVEL LTAs
- 9 months lead time prior to ship date
e Jul 2019 Core reload analysis complete

- Exelon will notify the NRC and confirm analysis results are
acceptable prior to loading LTAs

- LTA 50.59 Evaluation completed
e Jul 2019 Ship 8 TVS-K LTAs to Braidwood Station
e Oct2019 Load 8 TVS-K LTAs in Braidwood Station Unit 1 core

—
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Summary

10

Extensive work is in progress to support loading up to 8 TVS-K LTAs into the
Braidwood Station Unit 1 reactor prior to Cycle 22

— Operating experience from the Ringhals 3 TVS-K LTA program is being factored
into Exelon’s program

LTA evaluations will be documented in a 10 CFR 50.59 Evaluation based
on guidance provided by the NRC to Exelon in October 2017

- No 10 CFR 50.46 exemption request or License Amendment Request will be
needed

NRC is welcome to review the evaluations supporting the LTAs, including
the 50.59 Evaluation

Future updates will be provided to the NRC as appropriate

—
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NRC Questions/Feedback
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Meeting Purpose

Provide an update to NRC on the status of work planned and in progress to
load TVS-K LTAs into the Braidwood Station Unit 1 reactor in response to
the NRC’s request at the March 6, 2017 meeting

— Summarize the LTA design features and overall project

— Report on Operating Experience with the design

— Discuss engineering and manufacturing of the LTAs, including Quality Assurance
— Outline Exelon’s proposed licensing approach for the LTAs

Obtain NRC feedback on the program and identify specific NRC Staff issues
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Project Overview

Exelon plans to load up to eight TVEL TVS-K LTAs in the Braidwood Station
Unit 1 reactor core for operation in Cycles 22, 23, and 24; Unit 1 Cycle 22
starts in Fall 2019

The purpose of this evaluation program is to allow Exelon to gain an
understanding of the behavior of mixed fuel cores prior to a possible
transition from Westinghouse fuel to the TVS-K fuel design

— TVEL fuel is currently used in non-US pressurized water reactors; however, the
TVS-K LTA fuel design has not been reviewed by the NRC and the cladding alloy
is not explicitly listed in 10 CFR 50.46 or 10 CFR 50 Appendix K as an approved
material type

LTA program is a joint initiative among Exelon, GNF and TVEL

Exelon has briefed NRC on the program previously:

— August 8, 2016 to introduce NRC to Exelon’s plans to load TVS-K LTAs
— March 6, 2017 to discuss the licensing approach to utilize the LTAs
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FUEL SOMPANY OF ROSATOM

TVEL - Fuel Company of Rosatom TVEL

TVEL reputation as fuel fabricator is based on long history and e,
production experience of virtually any type of nuclear fuel

POCATOM

Number of FAs
manufactured

>130 000

>90 000

>30 000

>9 000

>3 500

TVEL fuel has a unique genesis and long history: FAs for commercial power reactors are manufactured
by TVEL facilities since 1954. The TVS-K design is based on the TVEL knowledge
in engineering and core experience of various fuel type and cladding material

—4
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LTA Design Features - Fuel Rod

 E1100pt-Niobium bearing alloy developed using Kroll
process

Bfnid doj

e Superior growth/hydrogen pickup characteristics

GE0F 759

é’. Parameter TVS-K Westinghouse | Westinghouse
° LTA OFA RFA
Fuel Pellet Diameter (in) 0.3224 0.3088 0.3225

< 2 [Fuel Rod Inside Diameter (in) | 0.328 0.315 0.329

S | " [Fuel Rod Outside Diameter | 0.374 0.360 0.374

T E (in)

§ Fuel Pellet Density (%) 96 95 95.5

0 Clad Material E1100pt ZIRLO ZIRLO
% Burnable Absorbers Gadolinia IFBA/WABA IFBA/WABA

Bnjd wopog

—
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LTA Design Features — Assembly Skeleton

Strong skeleton - guide thimbles

welded directly to spacer grids Spacer Grid without

mixing vanes (E1100pt)

—

Bow limited to < 0.20 - 0.28 inch

Lateral stiffness does not change
over lifetime

24 - Guide Thimbles (E635)

E635 low growth material, with dashpot

compatible with E1100pt cladding

and spacer material i 1 - Central Tube (E635)

6 - Spacer Grids with ~____eassatii
mixing vanes IR
(E1100pt)

-
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LTA Design Features — Assembly

Stainless Steel Removable Top
Nozzle with Inconel 718 Hold-down
Springs

17x17 (264 fuel rods, 24 guide thimbles)
U mass ~460 kgU per FA

14 ft overall length, 12 ft fuel column 3-Intermediate mixer grids

Technology OE/LL from VVER-1000 FA

Subjected to extensive testing (CHF,

pressure drop, seismic)

Stainless Steel Bottom Nozzle

Debiris Filter blocks
foreign material with
diameter over 0.07 inch

—
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Overall Project

 TVS-K LTAs fabricated by TVEL introduced in Ringhals 3 in 2014

 Exelon LTAs are the second step in introducing the TVS-K fuel design
— Exelon LTAs will also be fabricated by TVEL

e Other U.S. utilities are considering TVS-K LTA programs

e Longterm plan is to license the TVS-K fuel design and associated reload
methods to supply region quantities of reload fuel in the U.S.

— Reload fuel would be fabricated at GNF’s Wilmington facility with components
provided by TVEL

—
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LTA Program Schedule

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029

LTA #1 (Braidwood) Analysis
Assess TVEL
Facilities

TVEL QA Program

Changes
Braidwood LTAs Load and Operate

LTA #2 Load and Operate @ First Reload Opportunity

: LTA #3 Load and Operate

. Braidwood:LTA Fabrication

PIE are planned during refueling outages and after discharge of LTAs

-

A .
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Ringhals 3 Operating Experience - Background

 Ringhals 3 and 4 are 3 loop Westinghouse reactors using 17x17 fuel
- Ringhals 3 operates at 3144 MWt (originally 2783)
- Ringhals 4 operates at 3300 MWt
- Plants operate
0 on 12 month cycles
0 with elevated Li and H water chemistry
O maximum assembly average burnup of 60 MWd/kgU

nnnnnnnnnnnnnnnn

FSA306 | 54805 | $A94|
. . . : [Baxsh] o | |
e TVS-K LTAs loaded in Ringhals 3in 2014 . =~ e =7
s u:m o fumz| |, Tzﬁ BAMS | 1AMT u?u
. BRI
| . . BRI
 LTAs planned for Ringhals 4 in 2019 R e g L L b
, mummmuWWﬁjmummmmm
gl _inl  lnlininlolell 6o
oS o
* Reloads planned for 2021 - 2022 e s o e o o
5 | DAGH s JAKG | 1ALZ | SAGS | 1AKD | ZAHA | SAGS | 2AKD | 1AL1 | 4AK3 e 2AGL
Ml e
4 2 2 4 3 2 El E
2AB7 UAKE | ZAKD | 1AKS 1AHZ
e
4AGL | 1AHT o . 1AHE | DAGE
4 4 sx e LY a
6 B
e
A .
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Ringhals 3 Operating Experience - Inspections

12

Visual inspections

Fuel assembly bow

Fuel assembly length

Fuel rod length

Spacer grid width

Spacer grid oxide

Guide tube inner surface oxide
Fuel rod oxide

Proprietary Information
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Ringhals 3 Operating Experience - Visual Inspection Results

 Top nozzle locking plate springs were found to have relaxed after first cycle

— Locking plate spring design and material were changed; modified design is
performing well

e Some evidence of fuel handling mechanical interaction at top and bottom
nozzles and spacer grids

* No significant variation in height of top end plugs
e Most of the fuel rods did not move relative to the bottom nozzle

e Several cases of fuel rod bow (35% maximum gap closure)
— No DNB impact
— Design enhancements are being implemented

HI'H‘- I

TN 'w\

Fuel Rod Bow Fuel Handling Mechanical Interaction

—
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Ringhals 3 Operating Experience - PIE Measurements

 Fuel assembly bow is consistent with predictions
— End of life prediction well below design limit

 Fuel assembly growth after 1 cycle was higher than expected, but
plateaued and was within expectations after two cycles

« Maximum difference between spacer grid width at cycle beginning of life
(BOL) and after 1 cycle did not exceed 0.1mm (0.004 inches)

e Oxide thickness on guide tube I.D. consistent with VVER-1000 operating
experience

e Oxide thickness on spacer grids varied depending on grid elevation and
was within expectations

4
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Ringhals 3 Operating Experience - Clad Oxide

30 160
Zircaloy-4
95 14900 m wms™
E: 20 :% 120 2 “E:::en reactor™ E1100pt
7 2 A  “Ringhals” E1100pt
é: 5 «Ringhals-3» E1100pt /’./-.. % :zo’ .
£ :
= 10 ‘.>, E 60
i~ «Halden reactory E110opt E y
S 5| e— e L pa(S,
0 20 . W "
) LX) - ; ' , Mo |
0 10 20 30 40 S0 - 10 20 30 40 50 60 70 80
Burnup, MWxday/kgU Burnup, MW-day/kgU
Halden (E1100pt): GKN Il (E110):
WCR - (Li ~ 10.0 ppm) WCR - (Li ~ 2.2 - 3.5 ppm)
Burnup - 42.6 MWd/kgU Burnup - 61 MWd/kgU
Oxide film thickness - up to 17 pm Oxide film thickness - up to 25 pm

Ringhals 3 (E1100pt):
WCR - (Li ~ 5 ppm)
Burnup - 25 MWd/kgU
Oxide film thickness - up to 12 pm

— )
== Exelon Generation.
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Ringhals 3 Operating Experience - Summary

e Most PIE results were consistent with expectations

 Top nozzle locking plate spring design and material were changed after
original springs were found to have relaxed after first cycle
— Modified design is performing well

 Fuel rods did not “slip” and move toward bottom nozzle as anticipated
— Design enhancements being implemented to reduce forces on rods and allow
slip
O Qualification testing will be done on modified design

4
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Agenda
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Introductions and Opening Remarks
Meeting Purpose

Project Overview

Design and Fabrication of LTAs

— Design and validation
— Fabrication

LTA Analysis

LTA Licensing

Summary

NRC Questions/Feedback

Proprietary Information
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LTAs - Design and Validation

18

TVEL has completed a full complement of design, analysis and validation
testing for the TVS-K LTAs introduced in Ringhals 3

TVS-K design is being modified based on Ringhals operating experience

- Full compliment of design, analysis and validation is in progress for enhanced
design

- Work will be documented in design reports

GNF has design responsibility for the LTAs

- GNF will bring the TVS-K design into their Quality Assurance Program by
validating the design through the following:
0 Engineering Assessments
O Analyses
O Third-party data corroboration

Exelon will receive the design information from GNF for Owner Acceptance
Review and to support licensing evaluation/documentation

—
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LTAs - GNF Design Validation Approach

 Engineering Evaluation (including assessment visits) compiles information
and evaluates it for acceptance

 Formal Design Reviews will be used to verify the evaluation (Design
Reviews will include Engineering and Quality)

Develop

19

Assessment

Assessment
Plan

Quality Plan

Quality
Plan

Proprietary Information

Data
Corroboration

Data
Confirmation

Assessment
Report

Final
Evaluation

Evaluation

Design
Review

Acceptance for GNF-A
Use as Design Inputs

Report
\/_\
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LTAs - Engineering Assessments

20

GNF and Exelon personnel have assessed engineering facilities that
performed design and qualification testing of the TVS-K fuel design

July 2017 RIAR Irradiated Material Properties
September 2017 IPPE/Kurchatov CHF Testing
OKBM CHF Testing, TH, Mechanical
November 2017 VNIINM Fuel Rod Design, Material
Properties
OKBM Site visit, follow-up from Sept 2017
November 2017 RIAR Follow up on RIAR open items

—
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LTAs - Fabrication
e TVEL will fabricate the TVS-K LTAs for Exelon in TVEL Russian facilities

 TVELs major fabrication facilities are establishing 10 CFR 50 Appendix B
Quality Assurance programs
- TVEL is addressing gaps identified by GNF and Exelon
- GNF and Exelon will audit the programs
- Exelon will provide surveillance / quality oversight during fabrication

 GNF will be responsible for evaluating potential 10 CFR 21 reportability
issues under the GNF 10 CFR 21 program

- TVEL will integrate notification of GNF for 10 CFR 21 evaluation into
nonconformance and corrective action procedures

—
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LTAs - Fabrication - Manufacturing Assessments

GNF and Exelon personnel are continuing to assess TVEL's manufacturing
facilities and performing “gap” analyses to aid in development of their
10 CFR 50 Appendix B programs

March 2017 Elemash

July 2017

July 2017

February
2018

February
2018

29 Proprietary Information

Novosibirsk

Chepetsky

Elemash

TVEL HQ

Gadolinia rods

UO2 rods
Component fabrication
TVS-K fuel assembly

E1100pt and E635 supply

Gadolinia rods

Order Entry, Purchasing,
Audit

Site visit

Fabrication Gap Assessment

Fabrication Gap Assessment

Fabrication Gap Assessment

Program Gap Assessment

—
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LTAs - Oversight Activities

GNF and Exelon personnel will perform 10 CFR 50 Appendix B audits of
TVEL facilities followed up by surveillance of fabrication activities

Facility Scope Date Activity

Chepetsky Audit April/May 2018 GNF-A Audit

Chepetsky Audit June 2018 Exelon Audit

Novosibirsk Audit June/July 2018 GNF-A Audit

Novosibirsk Audit July 2018 Exelon Audit

Elemash Audit June/July 2018 GNF-A Audit

Elemash Audit June 2018 Exelon Audit

TVEL HQ Audit April/May 2018 GNF-A Audit

TVEL HQ Audit August 2018 Exelon Audit

Chepetsky Surveillance May-October 2018 Zirc, tubing, spacer grid sheet,
endplugs

Elemash Surveillance February-April 2019 Gad rod fabrication

Novosibirsk Surveillance January-June 2019 Component fabrication (nozzles,
spacer grids, pelletizing) and
bundle assembly

23
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LTA Analysis - Overview

25

GNF / TVEL will perform design analysis and verification testing to
demonstrate LTAs meet fuel design criteria consistent with NRC’s Standard
Review Plan (SRP 4.2 and interfacing SRP sections [e.g., SRP 4.4])

Westinghouse will confirm
— Acceptable impact of LTAs on co-resident fuel

- Safety Analyses of Record (AOR) (LOCA and non-LOCA) remain applicable and
bounding with LTAs in the core

LTAs will be placed in non-limiting locations based on input from
Westinghouse and GNF
- Non-RCCA locations

- Non-limiting core locations will assure safety analysis AORs remain applicable
and bounding

- Sufficient peaking factor margin will be maintained

—
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LTA Analysis - Planned Evaluations

 Westinghouse will perform reload analysis using approved methods and
codes

 LTA analyses will be performed by TVEL, GNF, Exelon and Westinghouse

- Westinghouse will perform required analyses, using currently approved
methodologies, to confirm current AOR remains bounding

- Exelon will perform core physics calculations using currently approved code
(ANC) and methodologies

— GNF will confirm that LTAs meet fuel design criteria using additional engineering
methods including;
o TH/CHF - VIPRE
o0 Thermal Mechanical - PRIME with updated models/qualification for E1100pt
0 Mechanical - ANSYS
O Storage - MCNP

4

6 Proprietary Information == Exelon Generation





Agenda

* Introductions and Opening Remarks
e Meeting Purpose

 Project Overview

 Design and Fabrication of LTAs

e LTA Analysis

 L7A Licensing
— Approach
— Schedule

e Summary

e NRC Questions/Feedback

4

. ~ ExelonGeneration





Licensing Approach

28

In October 2017, the NRC provided verbal guidance to Exelon regarding the
regulatory path forward for Accident Tolerant Fuel LTAs
— This guidance will be utilized for the subject TVS-K LTAs

— The regulatory approach for addressing LTAs presented by the NRC during the
2017 Regulatory Information Conference (RIC), “Accident Tolerant Fuel Lead
Test Assemblies” is appropriate. Key conclusions include:

0 Plant Technical Specifications allow for the irradiation of a limited number of
LTAs in non-limiting locations (i.e. T.S. 4.2.1 for Braidwood Station)

0 LTA evaluations may be based on engineering judgement and unapproved
codes and methods

0 An exemption to 10 CFR 50.46 is not required

In the October 2017 verbal guidance, the NRC further clarified that a
Licensing Amendment for use of ATF LTAs is not required, provided that
LTAs are allowed by plant Technical Specifications and an associated
10 CFR 50.59 evaluation supports LTA insertion

—
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Licensing Approach - Additional Detail

29

Technical Specification 4.2.1 states:

“Fuel assemblies shall be limited to those fuel designs that have been analyzed
with applicable NRC staff approved codes and methods and shown by tests or
analyses to comply with all fuel safety design bases. A limited number of lead test
assemblies that have not completed representative testing may be placed in
nonlimiting core regions”

— Inthe 2017 RIC presentation, the NRC indicated that:
0 “The determination of a limited number of new design features may be based
on engineering judgment and unapproved codes and methods”
0 “The determination of nonlimiting core region may be based on engineering
judgment and unapproved codes and methods”

As noted in the 2017 RIC presentation, applicability of 10 CFR 50.46 is
limited to UO, pellets within cylindrical Zircaloy or ZIRLO cladding;
therefore, an exemption to 10 CFR 50.46 is not required for LTAs irradiated
under the provisions of Technical Specifications

—
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Licensing Approach - Additional Detail

e Evaluation of the TVS-K LTAs will be documented in a 10 CFR 50.59
Evaluation; anticipated conclusion is that a LAR will not be needed

e During the October 2017 NRC verbal guidance call, the NRC provided
additional insight regarding 50.59 Evaluation question 7 (regarding fission
product barrier design basis limits); and question 8 (regarding methods of
evaluation)

— Question 7 “may” be answered “No” based on guidance in NEI 96-07,
Section 4.1 which states:
“To reduce duplication of effort, 10 CFR 50.59 (c)(4) specifically excludes from
the scope of 10 CFR 50.59 changes to the facility or procedures changes that
are controlled by other more specific requirements and criteria established by
regulation.”
0 Technical Specification 4.2.1 provides these more specific criteria

- Question 8 “may” be answered “No” since evaluations are being done to confirm
that placing a limited number of LTAs in non-limiting locations does not invalidate
the existing “approved” core reload analysis methodologies

e The NRC noted (and Exelon concurs) that a 50.59 Evaluation is the
Licensee’s responsibility

—
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Project Schedule/Milestones

 Jul 2016 Commercial agreements in place for TVS-K LTA core reload analysis
e Aug 2016 NRC pre-submittal presentation

e Mar 2017 50.46 Exemption Request Pre-submittal Meeting held with NRC;
preliminary feedback indicated no exemption request needed

e Dec2017 NRC status meeting
e Jul 2018 LTA 50.59 Evaluation drafted
e Sep 2018 Core design with LTAs complete for Braidwood Station Cycle 22
e Oct2018 Begin manufacturing TVEL LTAs
- 9 months lead time prior to ship date
e Jul 2019 Core reload analysis complete

— Exelon will notify the NRC and confirm analysis results are
acceptable prior to loading LTAs

- LTA 50.59 Evaluation completed
e Jul 2019 Ship 8 TVS-K LTAs to Braidwood Station
e Oct2019 Load 8 TVS-K LTAs in Braidwood Station Unit 1 core

—
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Summary

32

Extensive work is in progress to support loading up to 8 TVS-K LTAs into the
Braidwood Station Unit 1 reactor prior to Cycle 22

— Operating experience from the Ringhals 3 TVS-K LTA program is being factored
into Exelon’s program

LTA evaluations will be documented in a 10 CFR 50.59 Evaluation based
on guidance provided by the NRC to Exelon in October 2017

- No 10 CFR 50.46 exemption request or License Amendment Request will be
needed

NRC is welcome to review the evaluations supporting the LTAs, including
the 50.59 Evaluation

Future updates will be provided to the NRC as appropriate

—
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Joint Stock Company TVEL
AFFIDAVIT

I, Alexey Dolgov, state as follows:

(1) Iam the Director of R&D department of Joint Stock Company TVEL (TVEL), and have
been delegated the function of reviewing the information described in paragraph (2)
which is sought to be withheld, and have been authorized to apply for its withholding.

(2) The information sought to be withheld is contained in Enclosure 1 of Exelon’s
presentation, “TVS-K Lead Test Assembly Program Status Update” to be presented to
the NRC on December 07, 2017 that contains TVEL proprietary information.

(3) In making this application for withholding of proprietary information of which it is the
owner or licensee, TVEL relies upon the exemption from disclosure set forth in the
Freedom of Information Act (FOIA), 5 USC Sec. 552(b)(4), and the Trade Secrets Act,
18 USC Sec. 1905, and NRC regulations 10 CFR 9.17(a)(4), and 2.390(a)(4) for trade
secrets (Exemption 4). The material for which exemption from disclosure is here sought
also qualifies under the narrower definition of trade secret, within the meanings assigned
to those terms for purposes of FOIA Exemption 4 in, respectively, Critical Mass Energy
Project v. Nuclear Regulatory Commission, 975 F2d 871 (DC Cir. 1992), and Public
Citizen Health Research Group v. FDA, 704 F2d 1280 (DC Cir. 1983).

(4) The information sought to be withheld is considered to be proprietary for the reasons set
forth in paragraphs (4)a. and (4)b. Some examples of categories of information that fit
into the definition of proprietary information are:

a. Information that discloses a process, method, or apparatus, including supporting
data and analyses, where prevention of its use by TVEL's competitors without
license from TVEL constitutes a competitive economic advantage over TVEL
and/or other companies.

b. Information that, if used by a competitor, would reduce their expenditure of
resources or improve their competitive position in the design, manufacture,
shipment, installation, assurance of quality, or licensing of a similar product.

c. Information that reveals aspects of past, present, or future TVEL customer-funded
development plans and programs, that may include potential products of TVEL.

d. Information that discloses trade secret and/or potentially patentable subject matter
for which it may be desirable to obtain patent protection.

(5) To address 10 CFR 2.390(b)(4), the information sought to be withheld is being
submitted to the NRC in confidence. The information is of a sort customarily held in
confidence by TVEL, and is in fact so held. The information sought to be withheld has,
to the best of my knowledge and belief, consistently been held in confidence by TVEL,
not been disclosed publicly, and not been made available in public sources. All
disclosures to third parties, including any required transmittals to the NRC, have been
made, or must be made, pursuant to regulatory provisions or proprietary and/or
confidentiality agreements that provide for maintaining the information in confidence.
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The initial designation of this information as proprietary information, and the subsequent
steps taken to prevent its unauthorized disclosure are as set forth in the following
paragraphs (6) and (7).

(6) Initial approval of proprietary treatment of a document is made by the manager of the
originating component, who is the person most likely to be acquainted with the value
and sensitivity of the information in relation to industry knowledge, or who is the person
most likely to be subject to the terms under which it was licensed to TVEL.

(7) The procedure for approval of external release of such a document typically requires
review by the staff manager, project manager, principal scientist, or other equivalent
authority for technical content, competitive effect, and determination of the accuracy of
the proprietary designation. Disclosures outside TVEL are limited to regulatory bodies,
customers, and potential customers, and their agents, suppliers, and licensees, and others
with a legitimate need for the information, and then only in accordance with appropriate
regulatory provisions or proprietary and/or confidentiality agreements.

(8) The information identified in paragraph (2) above is classified as proprietary because it
contains details of TVEL’s fuel design for the Pressurized Water Reactor (PWR).
Development of this information and their application for the design, modification, and
analyses methodologies and processes was achieved at a significant cost to TVEL. The
development of the evaluation process along with the interpretation and application of
the analytical results is derived from the extensive experience database that constitutes a
major TVEL asset.

(9) Public disclosure of the information sought to be withheld is likely to cause substantial
harm to TVEL's competitive position and foreclose or reduce the availability of profit-
making opportunities. The fuel design is part of TVEL's comprehensive PWR safety and
technology base, and its commercial value extends beyond the original development
cost. The value of the technology base goes beyond the extensive physical database and
analytical methodology and includes development of the expertise to determine and
apply the appropriate evaluation process. In addition, the technology base includes the
value derived from providing analyses done with NRC-approved methods.

The research, development, engineering, analytical and NRC review costs comprise a
substantial investment of time and money by TVEL. The precise value of the expertise
to devise an evaluation process and apply the correct analytical methodology is difficult
to quantify, but it clearly is substantial. TVEL's competitive advantage will be lost if its
competitors are able to use the results of the TVEL experience to normalize or verify
their own process or if they are able to claim an equivalent understanding by
demonstrating that they can arrive at the same or similar conclusions.

The value of this information to TVEL would be lost if the information were disclosed
to the public. Making such information available to competitors without their having
been required to undertake a similar expenditure of resources would unfairly provide
competitors with a windfall, and deprive TVEL of the opportunity to exercise its
competitive advantage to seek an adequate return on its large investment in developing
and obtaining these very valuable analytical tools.
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I declare under penalty of perjury that the foregoing affidavit and the matters stated therein

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 this 23" day of November, 2017.

Alexey Dolgov

Director of R&D department
Joint Stock Company TVEL
49, Kashirshoe shosse
Moscow, 115409, Russia
ABDolgov@tvel.ru
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