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U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, DC 20555

Attention: J. S. Wermiel, Chief
Reactor Systems Branch
Division of Systems Safety and Analysis

Westinghouse Electric Company
Nuclear Services
P.O. Box 355
Pittsburgh, Pennsylvania 15230-0355
USA

Direct tel:
Direct fax:

e-mail:

412/3744643
412/374-4011
greshajagwestinghouse.com

Our ref: LTR-NRC-04-8

February 6, 2004

Subject: Fuel Criterion Evaluation Process (FCEP) Notification of the 15x15 Upgrade Design (Proprietary/Non-
Proprietary)

Dear Mr. Wermiel:

Enclosed are copies of the Proprietary and Non-Proprietary versions of the Fuel Criterion Evaluation Process (FCEP)
Notification of the 15x15 Upgrade Design. This submittal serves as Westinghouse notification to the NRC, as required
by the SER on Westinghouse Fuel Criteria Evaluation Process (FCEP), that the NRC-approved process in
WCAP-12488-A is being used for the validation of the WRB-I DNB correlation applicability to the 15x15 Upgrade
mid-grid/IFM grid design modifications.

Also enclosed are:

1. One (1) copy of the Application for Withholding, AW-04-1787 with Proprietary Information Notice and
Copyright Notice.

2. One (1) copy of Affidavit, AW-04-1787.

This submittal contains Westinghouse proprietary information of trade secrets, commercial or financial information
which we consider privileged or confidential pursuant to 10 CFR 9.17(a)(4). Therefore, it is requested that the
Westinghouse proprietary information attached hereto be handled on a confidential basis and be withheld from public
disclosure.

This material is for your internal use only and may be used solely for the purpose for which it is submitted. It should not
be otherwise used, disclosed, duplicated, or disseminated, in whole or in part, to any other person or organization outside
the Office of Nuclear Reactor Regulation without the expressed prior written approval of Westinghouse.

A BNFL Group company
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Correspondence with respect to this Application for Withholding should reference AW-04-1787 and should be
addressed to James A. Gresham, Manager of Regulatory Compliance and Plant Licensing, Westinghouse Electric
Company, P. 0. Box 355, Pittsburgh, Pennsylvania 15230-0355.

Very truly yours

/James A. Gresham, Manager
Regulatory Compliance and Plant Licensing

Copy to:
F. M. Akstulewicz, NRR
B. J. Benney, NRR
E. S. Peyton, NRR
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U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, DC 20555

Attention: J. S. Wermiel, Chief
Reactor Systems Branch
Division of Systems Safety and Analysis

Direct tel:
Direct fax:

e-mail:

412/3744643
412/3744011
greshaja~westinghouse.com

Our ref: AW-04- 1787

February 6, 2004

APPLICATION FOR WITHHOLDING PROPRIETARY
INFORMATION FROM PUBLIC DISCLOSURE

Subject:

Reference:

Fuel Criterion Evaluation Process (FCEP) Notification of the 15x15 Upgrade Design (Proprietary)

Letter from James A. Gresham to J. S. Wermiel, LTR-NRC-04-8, dated February 6, 2004

Dear Mr. Wermiel:

The application for withholding is submitted by Westinghouse Electric Company LLC, a Delaware limited liability
company ("Westinghouse"), pursuant to the provisions of paragraph (b)(l) of Section 2.790 of the Commission's
regulations. It contains commercial strategic information proprietary to Westinghouse and customarily held in
confidence.

The proprietary material for which withholding is being requested is identified in the proprietary version of the subject
report. In conformance with 10 CFR Section 2.790, Affidavit AW-04-1787 accompanies this application for
withholding, setting forth the basis on which the identified proprietary information may be withheld from public
disclosure.

Accordingly, it is respectfully requested that the subject information which is proprietary to Westinghouse be withheld
from public disclosure in accordance with 10 CFR Section 2.790 of the Commission's regulations.

Correspondence with respect to this application for withholding or the accompanying affidavit should reference
AW-04-1787 and should be addressed to the undersigned.

Very truly yours,

flames A. Gresham, Manager
V Regulatory Compliance and Plant Licensing

A BNFL Group company
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AFFIDAVIT

COMMONWEALTH OF PENNSYLVANIA:

ss

COUNTY OF ALLEGHENY:

Before me, the undersigned authority, personally appeared James A. Gresham, who, being by me duly sworn

according to law, deposes and says that he is authorized to execute this Affidavit on behalf of Westinghouse Electric

Company LLC, a Delaware limited liability company ("Westinghouse") and that the averments of fact set forth in this

Affidavit are true and correct to the best of his knowledge, information, and belief:

X~ams A Grsham, Manager

Regulatory Compliance and Plant Licensing

Sworn to and subscribe

before me this ___--__ day

of 2004.

Notary Public

NoailSealI
Sthan L FRxl, Notary Public

Mmmfl Boro, Aleghen County I
m wuirsso Jary29,20 7

Member, PennsylvaNa Assocation Of Notaries
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(I) I am Manager, Regulatory Compliance and Plant Licensing, in Nuclear Services, of the Westinghouse Electric

Company LLC, a Delaware limited liability company ("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 rulemaking proceedings, and am authorized to apply for its

withholding on behalf of the Westinghouse Electric Company.

(2) I am making this Affidavit in conformance with the provisions of 10 CFR Section 2.790 of the Commission's

regulations and in conjunction with the Westinghouse application for withholding accompanying this Affidavit.

(3) I have personal knowledge of the criteria and procedures utilized by the Westinghouse Electric Company 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 2.790 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 constitutes Westinghouse policy and provides 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 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.
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(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.

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 which 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.

(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.

(iii) The information is being transmitted to the Commission in confidence and, under the provisions of

10 CFR Section 2.790, it is to be received in confidence by the Commission.

(iv) 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.
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(v) The proprietary information sought to be withheld in this submittal is that which is appropriately marked

"Fuel Criterion Evaluation Process (FCEP) Notification of the 15xl5 Upgrade Design (Proprietary),"

February 6, 2004, for submittal to the Commission, being transmitted by Westinghouse Electric Company

letter (LTR-NRC-04-8) and Application for Withholding Proprietary Information from Public Disclosure,

to the Document Control Desk, Attention Mr. J. S. Wermiel, Chief, Reactor Systems Branch, Division of

Systems Safety and Analysis. The proprietary information as submitted by Westinghouse Electric

Company is to provide notification to the NRC staff of the implementation of the 15x15 Upgrade design

modifications under the Fuel Criterion Evaluation Process (FCEP) and correlation applicability.

This information is part of that which will enable Westinghouse to:

(a) Assist customers in improving their fuel performance (zero defects).

Further this information has substantial commercial value as follows:

(a) Westinghouse plans to continue to implement corrective actions to ensure the highest quality

of fuel in order to meet the customer needs.

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 for developing the enclosed improved core thermal performance methodology.

Further the deponent sayeth not.



Proprietary Information Notice

Transmitted herewith are proprietary and non-proprietary versions of documents furnished to the NRC. In order to conform

to the requirements of 10 CFR 2.790 of the Commission's regulations concerning the protection of proprietary information so

submitted to the NRC, the information which is proprietary in the proprietary versions is contained within brackets, and

where the proprietary information has been deleted in the non-proprietary versions, only the brackets remain (the information

that was contained within the brackets in the proprietary versions having been deleted). The justification for claiming the

information so designated as proprietary is indicated in both versions by means of lower case letters (a) through (f) located as

a superscript immediately following the brackets enclosing each item of information being identified as proprietary or in the

margin opposite such information. These lower case letters refer to the types of information Westinghouse customarily holds

in confidence identified in Sections (4)(ii)(a) through (4)(ii)(f) of the affidavit accompanying this transmittal pursuant to

10 CFR 2.790(b)(1).



Copyright Notice

The documents transmitted herewith each bear a Westinghouse copyright notice. The NRC is permitted to make the number

of copies for the information contained in these reports which are 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 2.790 regarding

restrictions on public disclosure to the extent such information has been identified as proprietary by Westinghouse, copyright

protection not withstanding. With respect to the non-proprietary versions of these reports, the NRC is permitted to make the

number of copies beyond these necessary for its internal use which are necessary in order to have one copy available for

public viewing in the appropriate docket files in the public document room in Washington, DC and in local public document

rooms as may be required by NRC regulations if the number of copies submitted is insufficient for this purpose. Copies

made by the NRC must include the copyright notice in all instances and the proprietary notice if the original was identified as

proprietary.
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Westinghouse Non-Proprietary Class 3

1. Background

In 1998, Westinghouse notified the NRC of the introduction of the Robust Fuel Assembly (RFA) and of the

applicability of the WRB-I and the WRB-2 DNB correlations to the 17x17 modified low pressure drop (LPD)

VANTAGE 5H (V5H) mid-grid and modified Intermediate Flow Mixer (IFM) grids used on that design(X 2). At the

same time, Westinghouse also submitted a topical report to the NRC for the WRB-2M correlation [

, the WRB-1 or the WRB-2 correlations(3 ).

Thus, the RFA design was introduced for both 12 foot and 14 foot cores that used the 17x17 V5H fuel assembly

design. The original RFA mid-grid was a modified LPD V5H mid-grid that [

'* '.In addition, I
a c' of the RFA design. The 17x17 RFA-2 mid-grid was a modification

to the RFA mid-grid to further improve its resistance to I

l " '. The modifications to the RFA-2 mid-grid [

a The objective of the modification was to I
a features of the RFA design. [

I '' has been achieved with the RFA-2 design.

The RFA-2 design primarily achieves its improved I

I ''. The RFA-2 design has the same mixing vane shape and pattern as the

original RFA mid-grid; thus, DNB performance was shown to not be impacted.

Based on the 17x17 V5H to 17x17 RFA or RFA-2 experience, the changes to the grid and the grid-to-rod support

have shown [

I ' '. Based on this experience and in an effort to continue to

reduce grid-to-rod fretting wear that contributes to fuel rod leakers, comparable changes to the I5xl5 V5H design

were developed. It should be noted that [

a '', it was concluded that added margin built into the design is appropriate and will be applicable to

current conditions and anticipated future operations with appropriate plant specific evaluations/analyses confirming

acceptability. In addition, in 1998, the NRC raised a question about the correlation applicability of WRB-I to the

15x15 VANTAGE + (V+) fuel assembly design (15x15 VANTAGE + design is geometrically equivalent to the

15x15 VANTAGE 5H design, but has ZIRLOTNI cladding). Based on DNB testing, the WRB-1 correlation, with a

95/95 correlation limit of 1.17, was shown to be applicable to the 15xl5 VANTAGE + design(4). I

1. Based on the

experience learned with the 17x17 V5H to RFA design changes and the recent 15x15 V+ DNB testing, a

development program was initiated to look at an equivalent 15xl5 design that would [

a, c
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Since the goal is zero leakers, a 15xl5 design change was initiated. Currently, there are two 15xl5 fuel assembly

designs, OFA and V5H. OFA uses a I I ' tall inner strap with I I a', whereas V5H has a

I I If ' tall strap with Ia and IFMs. Both designs use the 0.422 diameter fuel rod. A

design and testing effort was initiated in 1 1 9 The improved 15x15 design was to provide [

In addition to the mid-grid design change, the I5xl5 Upgrade fuel assembly will incorporate the tube-in-tube guide

thimble design. The tube-in-tube design for I5x15 uses the [

] *. This is especially beneficial for one of the Westinghouse 15xl5 plants that has a double

dashpot configuration and could be susceptible to IRI, even though none of the Westinghousel5xl5 designs have

exhibited IRI. The incorporation of the tube-in-tube design will provide additional IRI margin to the assembly with

negligible design impact.

The following sections will provide a design description and address the design categories and associated parameters

in the Westinghouse Fuel Criteria Evaluation Process (FCEP)(5), to show that the Upgrade design changes have an

insignificant impact on these parameters and that the WRB-I correlation is applicable to the 15x15 Upgrade fuel

assembly design.
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2. Design Description

The 15xl5 Upgrade design contains:

* ZIRLOT"' structural mid-grids with the same I

I ' C,

* ZIRLOTNI IFM grids with the same I

* Tube-in-Tube ZIRLOTNI guide thimbles
1 '' ', and

The remainder of the 15xl5 Upgrade fuel assembly design will be equivalent to the current 15x15 V5H/V+ fuel

assembly design. The grids, guide thimbles, instrument tubes, and fuel rod cladding are intended to be ZIRLOTNI.

The key difference between the V5H and Upgrade mid-grid design is an I

I C* Both the mid-grid and IFM will

have II ' C.

The guide thimble assembly will be changed to the tube-in-tube design instead of the current integral guide thimble

and dashpot design. This is consistent with 17xl7 RFAIRFA-2, l7x17XL RFA/RFA-2 and the l7x17 Next

Generation Fuel (NGF) programs. There is no change to the fuel assembly length, fuel assembly envelope or fuel

rod design, relative to current 15x15 V5H design. Thus, the 15x15 Upgrade fuel assembly design is considered as a

direct replacement for the current 15x15 V5H/OFA/V+ designs with appropriate plant specific evaluations/analyses

supporting its acceptability.

The principle changes made to generate the I

I a, c

The principle change made to I

I a
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3.

A.

Design Categories

Futel Damage and Fuel Rod Failure Criteria

a.
b.
C.

d.
e.
f.

g.
h.

Clad Stress
Clad Strain
Clad Fatigue
Clad Oxidation
Zircaloy Clad Hydrogen Pick-up
Fuel Rod Axial Growth
Clad Flattening
Rod Internal Pressure

i. Fuel Clad Fretting Wear
j. Fuel Rod Clad Rupture (Burst)
k. Fuel Pellet Overheating
l. Non-LOCA Fuel Clad Temperature
m. LOCA Fuel Clad Temperature
n. Departure from Nucleate Boiling (DNB)
o. Thermal-Hydrodynamic Stability

B. Fuel Coolability

a.
b.
C.

d.
e.

Fuel Assembly Hold-Down Force
Clad Embrittlement During Locked Rotor/Shaft Break Accident
Clad Ballooning and Flow Blockage
Violent Expulsion of Fuel (Rod Ejection)
Fuel Assembly Structural Response to Seismic/LOCA Loads

C. Nuclear Design

a.
b.
c.

Shutdown Margin
Fuel Storage Sub-criticality
Stability

d. Reactivity Feedback Coefficients
e. Power Distribution
f. Maximum Controlled Reactivity Insertion Rate

4. Evaluation

Each of the parameters under each category listed in section 2 has been examined and those impacted by the

Upgrade mid-grid design, the modified IFM with I I a ' and the tube-in-tube guide

thimble design will be addressed in the following sections.

Category A: Fuel Damage and Fuel Rod Failure Criteria

Parameters "a-h", "j", and "k" in this category are not impacted by the 15x15 Upgrade design changes since the fuel

rod was not changed. Parameters "i", "l-o" are discussed below.

Table I compares key characteristics of the 15x15 V5H fuel assembly design to the 15x15 Upgrade fuel assembly

design.

Section 1: Fuel Rod Clad Fretting Wear

A full-scale test was performed in the [
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I, C

Additional tests were performed to confirm that a I

, c- within acceptable

bounds.

Sections I & m: LOCA and Non-LOCA Fuel Clad Temperature

I Y.C.

The impact of the changes identified in Table I on the LOCA Fuel Clad Temperature (m) were assessed and found

to be negligible. Impacts on Non-LOCA Fuel Clad Temperature (1) and all other safety analysis parameters are

negligibly affected by these changes.

Section n: Departurefrom Nucleate Boiling (DNB)

The 15x15 Upgrade fuel design is virtually identical to the 15x15 V5H/IFM fuel design in that the I

I a, c

The Westinghouse Fuel Criteria Evaluation Process (FCEP)(5), specifies the guidelines relevant to determining

correlation applicability of a new grid design. Based on the methodology presented in FCEP, an existing DNB

correlation, in this case the WRB-I CHF correlation, will be valid and wvill meet the DNB design basis provided the

I
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a, c

a,c

To determine the applicability of the FCEP procedure to the 15x15 Upgrade fuel design, the above parameters for

15xl5 Upgrade fuel design were I

The results and comparisons are shown in Table 2. From these results, I

I., C

Therefore, the WRB-1 DNB correlation with 95/95 correlation limit of 1.17 and the associated correlation ranges are

acceptable for this fuel assembly design.

Section o: Thermnal-Hydrocdynamic Stability

Boiling flows may be susceptible to thermo-hydraulic instabilities. These instabilities may lead to a reduction in the

DNB heat flux relative to that observed during steady flow conditions or to undesired forced vibrations of core

components. Therefore, a thermo-hydraulic design criteria was developed which states that the modes of operation

under Condition I and 11 events will not lead to thermo-hydrodynamic instabilities.

There are two types of flow instabilities that should be considered for Westinghouse PWR operations. These are the

Ledinegg, or flow excursion type of static instability, and the density wave type of dynamic instability.

The Ledinegg instability will not occur since the slope of the pump head curve is negative relative to the positive

slope of the RCS system pressure drop - flow rate curve. This leaves only the density wave type of dynamic

instability to evaluate. The margins to density wave instability were calculated. A large power margin

Page 6 of 15



exists to predicted inception of this instability. Therefore, the criterion for core flow instabilities for the 15xl5

Upgrade design is met.

Category B: Fuel Coolability

Parameters "b-d" in this category are not impacted by the grid design since the fuel rod cladding and grid materials

are not changed. Parameter "a" and "e" are discussed below.

Section a: Fuel Assembli, Holddoln Force

The fuel assembly holddown force must compensate for the fuel assembly hydraulic resistance (i.e., lift forces) with

some additional holddown margin which is typically required to support the reactor internals. The fuel assembly lift

force is the net upward force acting on the assembly due to interaction with the coolant flow, excluding fuel assembly

weight and buoyancy. Since the fuel assembly hydraulic resistance is I

IS *

there is sufficient fuel assembly holddown force. This is true since the top nozzle design and spring packs used for

the VSH design will be used on the Upgrade design. Therefore, the fuel assembly holddown force is not impacted

with the use of the 15x 15 Upgrade fuel assembly design.

Section e: Fuiel Assembly Stnrcttral Response to Seismic/LOCA Loads

Due to changes in the I

1 C.

Evaluations of the 15 Upgrade fuel assembly design for seismic and LOCA loading at Indian Point Unit 2 has been

performed in accordance with approved methodologies(6). Results from this evaluation demonstrates continued

satisfaction of all design basis criteria and acceptance limits(7). Specifically, fuel rod fragmentation will not occur,

control rod insertability is maintained and the 10 CFR 50.46 temperature and oxidation limits are not exceeded. In

addition, the stresses in the fuel rods and thimble tubes are less than the allowable limits and the loads on the grids

are less than the allowable loads.
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Category C: Nuclear Design

The parameters in this category are negligibly affected by the 15x15 Upgrade fuel assembly design changes. The

fuel rod design is identical to the V5H fuel assembly and grid centerline elevations are identical. The increase in the

referenced grid elevations, shown in Figures I and 2, is due to the I

1 C. These modifications would not impact the neutronics analysis since the grids are "smeared" into the

axial nodalization. In addition, there will be approximately a l

1 ' C. These differences impact the H-to-U ratio. Other

pertinent parameters are unchanged. These changes will have a negligible impact on the core physics behavior and

on the response of the movable detector. l

S .C

5. Safety Assessment

As part of the overall review of the 15x15 Upgrade fuel design, the changes associated with the design were

reviewed by the various nuclear safety engineering groups. The results of that assessment showed the acceptability

of the design change as documented in Reference 8.

6. Conclusion

It is concluded that the design changes made to the 15x 15 Upgrade fuel assembly will have no negative effect on the

performance of the mid-grid, IFM-grid, or guide thimble in the design categories listed above. The 15x 15 Upgrade

fuel design changes may therefore be implemented under FCEP. Per the requirements specified in FCEP, NRC

notification of first time implementation is required. This evaluation serves as that notification. First

implementation is planned for the Indian Point Unit 2 and 3 reloads with appropriate evaluations/analyses supporting

its implementation. Other Westinghouse I5x15 lattice plants would need to have plant specific evaluations

performed before the 15x15 Upgrade design could be implemented in their plants.
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Table I
15x15 Upgrade Assembly Design

General Fuel Assembly Information a,c
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Table 2
Application of FCEP to 15x15 Upgrade Fuel

Correlation Applicability
a, c
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Figure I
Mid-grid and IFNI-grid Elevations

for the Five Mid-grid Fuel Assembly Design
(from Bottom of Fuel Assembly to Top of Grids Inner Strap)

a, c
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Figure 2
Mid-grid and IFMI-grid Elevations

for the Seven Mid-grid Fuel Assembly Design
(from Bottom of Fuel Assembly to Top or Grids Inner Strap)

a, c
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Figure 3
15xl5 V5H LPD Mid-Grid Design

Compared with 15x15 Upgrade Design

- a,c
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Figure 4
VIPER Test Results - Wear Sear Volume Linear Extrapolation

-1 ac
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