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Westinghouse Semi-Annual
Fuel Performance Update Meeting
June 21-24, 2004
Monroeville, Pa

Preliminary Agenda
Monday June 21 1:00 - 4:00 FCEP training

Tuesday June 22 8:00- 6:00 PWR Fuel Update
7:30 Check-in and coffee, juice and pastries available

BEACON™ trademark property of Westinghouse Electric Company LLC

NOTE: The attire for all four days is business casual.

8.00-8:15 INTRODUCTIONS AND WELCOME
8:15-9:00 Fuel Performance Update (PWR) Proprietary
9:00-10:00 Flawless Fuel Initiatives Proprietary
10:00—-10:15 ---BREAK---
10:15—10:45  General Fuel and Core Component

~ (Westinghouse/CE) — Issues Proprietary
10:45—-11:15  CEAs/RCCAs Update Proprietary
11:16-12:15 NRC Discussions with Westmghouse/customers
12:15—-12:45 ---LUNCH---
12:45-1:15 Materials Update (Advanced Alloy Development) Proprietary
1:15-2:00 Latest Overall LTA Schedule Proprietary
2:00—2:30 Fuel Development Program Update & Strategy ~ Proprietary
2:30-2:45 ---BREAK---
2:45—3:30 Nuclear Integratlon Westinghouse/CE Proprietary
3:30—4:00 BEACON™-COLSS Proprietary
4:00—4:45 BWR Fuel Performance Update Proprietary
4:45—-5:30 Licensing Update Proprietary
5:30-6:00 PWR Update Proprietary

Wednesday June 23 8:00-4:30 BWR Update
7:30 Check-in and coffee, juice and pastries available
8:00-8:15 INTRODUCTIONS AND WELCOME
8:15-10:00 Power uprates
10:00-10:15 ---BREAK
10:15—-12:00  Licensing Initiatives
12:00—1:00 ---LUNCH---
1:00—-1:45 Columbia Manufacturing and Shipping Proprietary
1:45-2:30 Current Industry Issues Proprietary
2:30-2:45 ---BREAK
2:45-3:15 Reload Licensing Summary - what codes we use Proprietary
3:15-4:00 Fuel Performance Update Proprietary
4:00-4:30 BWR Update Proprietary
Thursday June 24 8:00-3:45 PWR Update meeting (continued)

8:30 Coffee, juice and pastries available
8:40-9:00 CHF Update Proprietary
9:00-9:20 Training Proprietary .
9:20-—-10:30 Westinghouse/NRC Round-table Discussion
10:30—-10:45 ---BREAK---
10:45—11:45  WRAP-UP
11:45-1:00 =--LUNCH---
1:00—~1:30 Meeting with TOSS (Tralning Center) Proprietary
1:30—3:30 Tour Waltz Mill Training Facility
3:30-3:45 EXIT



Westinghouse

A BNFL Group company

Optimized ZIRLO™

NRC/Westinghouse Meeting
Monroeville, PA
June 22,2004
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Optimized ZIRLO

e ZIRLO - Excellent performance, low growth, low corrosion,
licensed to 62000 MWD/MTU, FDI ~ 800 -900

—Extremely large experience base - over 2.5 million ZIRLO
fuel rods are in operation or discharged

a,b,c

ZIRLO™ is a trademark of the Westinghouse Electric Company

(BNFL  Wesrarouse Poptetay Goss 2 side 3 €D Vestghouse

Optimized ZIRLO

e ZIRLO with lower tin levels improves corrosion resistance
while preserving the mechanical properties and margin
for abnormal operating conditions

e Higher Burn-UP Capability (>70,000 vs. 62000
MWD/MTU)

¢ Higher Rod Internal Pressure Margin

@BNFL Weslirghouse Propnelary Clase 2 Side 4 @Wesﬂngmxse




Zirlo Chemistry

Standard and Optimized ZIRLO Chemistry :

Alloy Sn% Nb% Fe% Oxygen
.b,c

ZIRLO

Optimized

ZIRLO

Thetin level in ZIRLO is lowered to improve the corrosion
resistance but still maintain the other excellent characteristics
of ZIRLO. Similar to what was done for Zircaloy-4 in prior
years.

@ BNFL Wastinghouse Propnetary Clase 2 Shide @Westwmse

ZIRLO AND OPTIMIZED ZIRLO
PEAK OXIDE THICKNESS COMPARISON

a,b.c

BNFL Westinghouse Propnetary Class 2 Siide § @mmnvw




Status of Optimized ZIRLO LTA Programs

@ BNFL Westinghouss Propnetary Class 2 Siide 7 @ Westinghouse

ZIRLO Licensing History/Issues

e Forregion use
—0OGC has determined Optimized ZIRLO is not in the rule making
— Westinghouse will file petition for rule making
—Expedited rule making may be pursued

e Topical approval will require exemption to 50.46 for region
implementation of Optimized ZIRLO pending rule making (Need
Approval in 2004)

e NRC has approved several exemptions for Optimized ZIRLO
—Millstone
—Byron
—Calvert Cliffs
—Catawba
@BNFL  Wemewroums ooy G 2 Sides 3 westngpouse




Optimized ZIRLO

SUMMARY:

e ZIRLO - Excellent performance, low growth, low
corrosion, licensed to 62,000 MWD/MTU, capable
of 70000+ MWD/MTU depending on the fuel duty,
and FDI~800-900

p— —3,b,c

@BNFL Westinghouse Propretary Class 2 Siide 9 @\Vesrir@mxse

Westinghouse

A BNFL Group company

@BNFL Weslingnouse Propretary Clase 2 Stide 10 @wm:mmsc




Westinghouse Proprietary Class 2

Westinghouse

A BNFL Group company

Westinghouse Proprietary Class 2

Alloy X LTA Plans

NRC/Westinghouse Meeting
Monroeville, PA
June 22,2004

Westinghouse Proprietary Class 2




What is the Need for a New Alloy

> Potential Driving Factors
» Ultra high burn up designs - 75 GWD +
> Higher uranium loadings
>higher densities
> different fuels
» Uprates
> New Regulatory Provisions
»Long term storage
»LOCA margin improvements
> It takes many years to bring a new alloy to full licensing

> We can not wait for a specific need to be identified before
beginning development

Westinghouse Proprietary Class 2 3

Alloy X is Needed for Very High
Fuel Duties

a,b,

Westinghouse Proprietary Class 2 4




Alloy X Development Program

+ Alloy development team formed with W experts from US and Sweden ac

Westinghouse Proprietary Class 2

What Is Alloy X ?

Westinghouse Proprietary Class 2

ab.c




Alloy X Show Excellent Potential for
Very Low Corrosion Rates

Westinghouse Proprietary Class 2

abc

~3

Material Property Summary

» No surprises — properties are reasonable

» Tensile strengths are lower than ZIRLO but can be

accounted for in design

» Corrosion results show significant potential
improvement

* LOCA tests show within ZIRLO burst model
+ Fabrication of tubing has been successful

Westinghouse Proprietary Class 2




Strong Technical Justification for LTA
License Exemption

* W core design indicated no significant
concerns

» W licensing group has participated from
initiation

[ |

Westinghouse Proprictary Class 2 9

Risk Management

 Corrosion performance
— Autoclave testing shows excellent performance
— Past in-reactor experience with similar alloys

— More evolutionary from known alloys than
revolutionary

Westinghouse Proprietary Class 2 10




» Use limited number of assemblies and rods

Alloy X — Risk Management

Westinghouse Proprietary Class 2 1

I

Risk Management

* Reactor Coolant contamination
— Corrosion rates will be monitored
— Limited number of rods

* Rod Fabrication

Westinghouse Proprietary Class 2 12




Alloy X — Licensing

Westinghouse Proprietary Class 2

Alloy X — Core Design
Typical Core Design

Westinghouse Proprietary Class 2

a,c




Alloy X — Inspections

Westinghouse Proprietary Class 2

[

For Alloy X LTA in Spring 05

Westinghouse Proprietary Class 2

16




Alloy X LTAs
Short-term schedule

ac

Westinghouse Proprictary Class 2 17

Westinghouse Proprietary Class 2

Westinghouse

A BNFL Group company

Westinghouse Proprietary Class 2 18




Reactivity Insertion Accident

Westinghouse Proprietary Class 2

Westinghouse

A BNFL Group company

Westinghouse Proprietary Class 2

Latest Overall LTA Schedule

NRC/Westinghouse Meeting
Monroeville, PA
June 22,2004

@BNFI. stide 2 @mamghmse




Reactivity Insertion Accident

Westinghouse Proprietary Class 2

Latest Overall LTA Schedule

e LTAs Used for these reasons

e Used to evaluate changes in operating conditions
e Used to obtain high burnup data

e Demonstrate new materials, designs or design features

BNFL Shded

€3 wesrgpouse

Westinghouse Proprietary Class 2

Westinghouse High Burnup ZIRLO™ LTA Summary

@BNFL Sided

@ Westinghouse




Reactivity Insertion Accident

Westinghouse Proprietary Class 2
Other Test Programs
e -— 8, C
BNFL Slide @Wesmzhwse
Westinghouse Proprietary Class 2
ZIRLO™ Hotcell Exams
pen —— 8, C

@snrL Side6
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Reactivity Insertion Accident

Westinghouse Proprietary Class 2
Summary of LTA Programs
— e L
@BNFL Slide 7 @wmmuse
Westinghouse Proprietary Class 2

Summary of LTA Programs (cont.)

pe — B, C

@BNFL Slide 8 @wmnmuse




Reactivity Insertion Accident

Westinghouse Proprietary Class 2

Summary of LTA Programs (cont.)

p— w— 8,

@ BNFL Siide 9 @ Westinghouse

Westinghouse Proprietary Class 2

Summary of LTA Programs (cont.)

p— — 3,C

@BNrL Side 10 &3 westinghouse




Reactivity Insertion Accident

Westinghouse Proprietary Class 2

Summary of LTA Programs (cont.)

g - 3,C
BNFL Slide 11 @ Westinghouse
Westinghouse Proprietary Class 2
Summary of LTA Programs (cont.)
— PR X<

@ BNFL Stide 12
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Reactivity Insertion Accident

Westinghouse Proprietary Class 2

Westinghouse perspective on RES'’s
RIS on RIA

e Proposed Limits are excessively restrictive
—Expansion due to contraction tests on ZIRLO show good ductility
under rapid deformation even at high levels of corrosion

—CIPO1 test performed well at energy levels well above those
proposed in RIS '

—Reducing energy to account forimpact of 12 to 15 msvs 30 ms
pulse not justified

BNFL Stide 13 @ Westinghouse

Westinghouse Proprietary Class 2
L]

Westinghouse perspective on RES’s
RIS on RIA (Cont'd)

e Westinghouse proposed 100 cal/g energy addition with
approval of 3 D methods RIA methods

e Cabri water loop conversion will provide means to
perform prototypical test under 10 ms pulse with

e Expansion due to contract (EDC) tests provide good cost
effective means to test cladding under RIA like
conditions. Materials are available at Studsvik hotcell to
test if the test results are useful.

BNFL Shide 14 @ Westinghouse




Reactivity Insertion Accident

Westinghouse Proprietary Class 2

Summary

« Obtaining data from various plants with different operating conditions and
heats of material

«» Data obtained is sufficient to obtain high burnup licensing

« RES proposed RIA limits are two conservative. Not justified by either
performance data or accident consequence

BNFL Siide 15 @Wesﬂnzhmse

Westinghouse Proprietary Class 2

Westinghouse

A BNFL Group company




Westinghouse

A BNFL Group company

Next Generation Fuel Update

NRC/Westinghouse Meeting
Monroeville, PA
June 22,2004

]
l&SNF’L Westinghouse Proprietary Class 2 Siide 2 @: Westinghouse




17x17 NGF LTA Status

@ BNFL Westinghouse Proprietary Class 2

Slide 3

@)msﬁnznm

Key Objectives of NGF Program

ac

@ BNFL Westinghouse Proprietary Class 2

Slide 4

@Wesﬂnznwse




17x17 NGF Fuel Assembly Overview
e — b
@BNFL Westinghouse Proprietary Class 2 Siide 5 @\Mzsﬁnzhuuse 5

17x17 NGF Schedule
@ BNFL Westinghouse Proprietary Class 2 Siide 6 @ Westinghouse




17x17 NGF Critical Heat Flux Testing

e Five test series completed

@ BNFL Westinghouse Proprietary Class 2 Shde 7 @Wesﬁnmmse

Critical Heat Flux Testing

p— ab.c

BNFL Westinghouse Proprietary Class 2 Side 8 @msﬂngnwse




Licensing for Region Implementation

@ BNFL Westinghouse Proprietary Class 2 Stide 9 @Wesﬂnghwse

Westinghouse

A BNFL Group company

@ BNFL Westinghouse Proprietary Class 2 Siide 10 @msﬂngnum




Reactivity Insertion Accident

Westinghouse Proprietary Class 2

Westinghouse

A BNFL Group company

Westinghouse Proprietary Class 2

CE 16x16 Next Generation Fuel Update

NRC/Westinghouse Meeting
Pittsburgh, PA
June 22,2004

@sNrL Side2 €D weatnghouse




Reactivity Insertion Accident

Westinghouse Proprietary Class 2

Agenda

» CE 16x16 NGF Design Expectations

« CE16x16 NGF Design

« NGFLTAs

« General Program Schedule

« Licensing Plan

BNFL Shide 3 @\Nesﬂnmusa

Westinghouse Proprietary Class 2

CE 16x16 NGF Design Expectations

= Three (3) issues that we expect to resolve through implementation of a
16x16 NGF design:

> Increase margin to Grid-To-Rod fretting failures
> Increase thermal margin to accommodate further power uprates in the future

> Increase margin to core crudding resulting from hot spots in the core

BNFL Sided @lmsﬁngfmse




Reactivity Insertion Accident

Westinghouse Proprietary Class 2
CE 16x16 NGF Assembly
— -— 2,C
@ BNFL Stide § @Wesﬂngmuse
Westinghouse Proprietary Class 2

NGF LTAs to be Implemented at Waterford 3 [ Spring 2005 ] ¢

e —— 3,C

@ BNFL Siide 6 @:Wesﬁnghouse




Reactivity Insertion Accident

Westinghouse Proprietary Class 2

General Program Schedule

prm _T ac

BNFL Slide 7 @\Vesﬂnghousa
Westinghouse Proprietary Class 2

Licensing Plan

— — 3,

i3 LN Side8

@Wesmghouse




Reactivity Insertion Accident

Westinghouse Proprietary Class 2

Westinghouse

A BNFL Group company




Reactivity Insertion Accident

Westinghouse Proprietary Class 2

849 Westinghouse

A BNFL Group company

Westinghouse Proprietary Class 2

CE Physics Methods and Code Integration
with APA

NRC/Westinghouse Meeting
Monroeville, PA
June 22,2004

BN FLU Slide 2 @\Vestimmse




Reactivity Insertion Accident

Westinghouse Proprietary Class 2
Overall Plan for Integrated Neutronics System
( 7 ac
- J
@BNFL Stide 3 @mmgmsa

Westinghouse Proprietary Class 2

Neutronics code integration — strategy

@BNFL Shide 4

€3 westnghouse

a,c




Reactivity Insertion Accident

Westinghouse Proprietary Class 2

Neutronics code integration - Project Plan and Status

_e Transition will require some changes to APA software

(5 L

Slide S

€3 westingrouse

a,c

Westinghouse Proprietary Class 2

Neutronics code integration - Project Plan and Status

_e Transition will require some changes to APA software

(53N

Slide 6

&3 vestnghouse

a,Cc




Reactivity Insertion Accident

Westinghouse Proprietary Class 2

Neutronics code integration - New Methodology

e PARAGON

@sniL Side? €0 westnghouse

ac

Westinghouse Proprietary Class 2

Licensing - Strategy

o Obtained approval for PARAGON, ZrB2 for CE methods, and ZIRLO™ cladding in
CE cores

o Provide required reload submittals well in advance

o Perform reload under 10 CFR 50.59

—New methodology already accounted for in COLR references which will
include PARAGON/PHOENIX-P and ANC

@ BNFL Stide 8 @wminghouse

ac




Reactivity Insertion Accident

Westinghouse Proprietary Class 2

Neutronics code integration - Licensing Issues

e Based on current information (e.g. results of benchmarking,
implementation strategy, review of SERs) Westinghouse believes that

GenrL

Slide 9 @msﬂnghm

a,Cc

Westinghouse Proprietary Class 2

Neutronics code integration - Summary

(BN

Siide 10 @Westinghwse

a,c




Reactivity Insertion Accident

Westinghouse Proprietary Class 2

Westinghouse

A BNFL Group company




Reactivity Insertion Accident

Westinghouse Proprietary Class 2

Westinghouse

A BNFL Group company

Westinghouse Proprietary Class 2

BEACON™-COLSS Integration

NRC/Westinghouse Meeting
Monroeville, PA
June 22,2004

@B

Shide 2 @Wesﬁnghwse




Reactivity Insertion Accident

Westinghouse Proprietary Class 2

BEACON-COLSS Project

e Project started in 2002 to merge COLSS and BEACON™
core monitoring system

—Combine the best parts of BEACON & COLSS to develop a
functional upgrade to COLSS

~Develop a BEACON-COLSS product line for CE plants
—Significant benefits to current COLSS plants
—Back fit potential to CE analog and W plant designs

BEACON™ s a trademark of the Westinghouse Electric Company

@sNrL Side3 €D vestingrouse

Westinghouse Proprietary Class 2

BEACON-COLSS Project

e COLSS is a licensed core monitoring system on CE digital
plants
—Operating at 12 CE plants
—NRC Review and approval of COLSS uncertainty methods in 87
e BEACON is a licensed PWR core monitoring system with
movable and fixed incore detectors (MIDs & FIDs)
—Operating at ~50 plants
—NRC review and approval of BEACON methods in 1994
—NRC approval of BEACON Addendums in 1999 and 2001

BNFL . Slide 4 @ Westinghouse




Reactivity Insertion Accident

Westinghouse Proprietary Class 2

Design Bases

® COLSS design bases
—Assist operations in maintaining LCOs
—Assist operations in maintaining core power below licensed limit
—Assist operator during normal operation

e BEACON-COLSS design bases

@BNFL Slide § @ Westinghouse

Westinghouse Proprietary Class 2

Functional Design

o BEACON-COLSS Function Design Requirements

ac

@BNFL Stide 6 @Wesringmse




Reactivity Insertion Accident

Westinghouse Proprietary Class 2

BEACON-COLSS Overview

4 N

N _/

@BNFL Siide 7 @ Westinghouse

Westinghouse Proprietary Class 2

Uncertainty Methodology

o COLSS licensed uncertainty methodology
—Compares COLSS synthesized results with “true” 3-D results

a3,C

BNFL Side 8 @ Westinghouse




Reactivity Insertion Accident

Westinghouse Proprietary Class 2

Uncertainty Methodology

e BEACON licensed uncertainty methodology
—Compares BEACON 3-D results with “true” 3-D results

BNFL Slide 9 @ Westinghouse

Westinghouse Proprietary Class 2

Uncertainty Methodology

e BEACON-COLSS uncertainty methodology
—Merge COLSS and BEACON methods be

@ BNFL Side 10 @ Westinghouse




Reactivity Insertion Accident

Westinghouse Proprietary Class 2

Licensing Submittal

e Submit licensing document as Addendum 3 to the
_ BEACON Topical Report

@ BNFL Shide 11 @ Westinghouse

Westinghouse Proprietary Class 2

Status / Schedule

e New uncertainty methodology developed and test results
generated for one plant

e Production version of analysis software being developed

¢ Development of BEACON licensing addendum in
progress

e Uncertainty analysis being performed on second plant
e Formal licensing submittal in September

BNFL Slide 12 @msmmme




Reactivity Insertion Accident

Westinghouse Proprietary Class 2

Westinghouse

A BNFL Group company




Reactivity Insertion Accident

Westinghouse Proprietary Class 2

Westinghouse

A BNFL Group company

Westinghouse Proprietary Class 2

BWR Control Rod Update

NRC/Westinghouse Meeting
Monroeville, PA
June 23,2004

BNFL Siide2 @Wesringmuse




Reactivity Insertion Accident

Westinghouse Proprietary Class 2

Topics

e Design Evolution
e Experience
e Licensing History

e NRC Interactions

@BNFL $6de 3

€3 estnghouse

Westinghouse Proprietary Class 2

Westinghouse Design Evolution

a,¢g

@sNrL Side4




Reactivity Insertion Accident

Westinghouse Proprietary Class 2

Experience - US Deliveries Details

ac

[ )08

Slide §

€3 wesinghouse

Westinghouse Proprietary Class 2

CR-99 Deliveries

8,c

GsNrL

Stide 6

€0 westingrouse




Reactivity Insertion Accident

Westinghouse Proprietary Class 2

Experience - Inspections

—Simple visual inspection

—Low cost inspection

— No special tools needed

— Inspection verifies the condition of the control rods

e Easily inspected control rod a clear advantage
— Lower risk of costly future inspection programs

e All Westinghouse control rod designs are easily inspected

@ BNFL Side 7

@ Westinghouse

Westinghouse Proprietary Class 2

Experience - Inspections

BNFL Shde 8

@ Westinghouse




Reactivity Insertion Accident

Westinghouse Proprietary Class 2

Experience - Lessons Learned from Inspections

@snrL Sides €0 westnghouse

Westinghouse Proprietary Class 2

Licensing History

e Westinghouse (Atom/ABB) Licensing History
—TR UR 85-225, CR 82 use in D-Lattice, approved 1986
—Supplement 1, CR 82 use in C-Lattice, approved 1988
—Supplement 2, CR 82 use in S-Lattice, approved 1989
—Supplement 3, CR 82 use of High Worth rods, submitted in 1988

e CR 82 is currently NRC licensed
—CR 82M-1is same as CR except for 316 ss vs 304 for CR 82
—Used via a 50.59 approached (Discussed with NRC previously)

@ BNFL Siide 10 @‘ Westinghouse




Reactivity Insertion Accident

Westinghouse Proprietary Class 2
NRC Interactions
e Westinghouse BWR Control Rod Experience Update
Meeting
_ —Summer 2003 e
BNFL Shide 11 @mamste

Westinghouse Proprietary Class 2

Westinghouse

A BNFL Group company




Reactivity Insertion Accident

Westinghouse Proprietary Class 2

Westinghouse

A BNFL Group company

Westinghouse Proprietary Class 2

Recent BWR Licensing initiatives

NRC/Westinghouse Meeting
Monroeville, PA
June 23,2004

@ BNFL Side 2 @Wvﬁk@wse




Reactivity Insertion Accident

Westinghouse Proprietary Class 2
10x70 SVEA Design Evolution
.
e SVEA-96
ac
o SVEA-96+ ac
SVEA-
96/96+ Optima2
@BNFL Side 3 @Vksﬁngnwse
Westinghouse Proprietary Class 2

Support Introduction SVEA-96 Optima2
Fuel into the U.S.

Report No Title Submittal Approval

. Date Date ac
WCAP- ECCS Evaluation Model ]
16078 Code Sensitivity for SVEA-96

Optima2

» Responses to three Sets of RAl's Submitted
‘@BNFL Side 4 @mamwse




Reactivity Insertion Accident

Westinghouse Proprietary Class 2
Support Introduction SVEA-96 Optima2
Fuel into the U.S.
Report No Title Submittal  Approval
Date Date ac
WCAP-  10x10 SVEA-96 Optima2 ]
16081  Critical Power Correlation
r N ac
\ J
* Responses to two Sets of RAl's Submitted
BNFL Stide 5 @m;ﬂnmusa
Westinghm:se Proprietary Ehss 2 .
Improvements to Licensing Analysis
Methodology
Report No Title Submittal Approval
Date Date L a,c
WCAP-15836  Fuel Rod Design Methods
for Bolling Water
Reactors ~ Supplement 1 )
r 5\
. o
» Responses to two Sets of RAl's Submitted
@BNFL Slide 6 @msmzhwss




Reactivity Insertion Accident

Westingbo\:serpﬁmryEJnssz .
Improvements to Licensing Analysis
Methodology
Report No Title Submittal Approval
Date Date
WCAP-15942 Fuel Assembly e

Mechanical jDesign
Methodology for Bolling
Water Reactors —

Supplement 1 ac
r R
. ~
@BNFL Side 7 @wmmm
Westinghouse Proprietary Class 2

Improvements to Licensing Analysis Methodology

Report No Title Submittal Approval
Date Date
WCAP-00000 Three-Dimensional Core 2.¢

Simulator-Based System
Analysis Code, POLCA-T:
Application to Stability
Evaluations and Control
Rod Drop Accident

@BNFL Slide 8 @wmnzmusa




Reactivity Insertion Accident

Westinghouse Proprietary Class 2

Improvements to Licensing Analysis Methodology

What is POLCA-T?

e POLCA-T is an computer code system which will replace
existing codes for nuclear, T/H, and transient 3D BWR

analyses. ac
r D
L J
[ JiiNa Sides €3 wesingrouse
Westinghouse Proprietary Class 2

Improvements to Licensing Analysis Methodology

e POLCA-T could also potentially replace the following
ffunctions currently performed in Europe ac

@ BNFL Shide 10 @Wesmzhouse




Reactivity Insertion Accident

Westinghouse Proprietary Class 2

Improvements to Licensing Analysis Methodology

One code system for steady-state and dynamic analyses:
— No interfaces, no transformation/condensation/normalization
required.

— Asingle data base

— Powerful models and a modern, well structured code
— Reduced maintenance

— Improved QC

@BNFL Siide 11 @\Hesmmmm

Westinghouse Proprietary Class 2

Improvements to Licensing Analysis Methodology

POLCA-T Status
e Release 1.0.0 February 2003 for production application
to stability calculations in Europe. ac

@ BNFL Siide 12 @wwmmm




Reactivity Insertion Accident

Westinghouse Proprietary Class 2

Improvements to Licensing Analysis Methodology

« POLCA-T Status — Used for European Engineering
Studies

- Powerful tool for studying special events, particularly
when asymmetries and/or local effects are important.

a,c

r ~N
. J
@ BNFL Siide 13 @wmmm
Westinghouse Proprietary Class 2

Improvements to Licensing Analysis Methodology

Typical POLCA-T Verification and validation
e Analytical solutions:

@ BNFL Slide 14 @ Westinghouse




Reactivity Insertion Accident

Westinghouse Proprietary Class 2
Improvements to Licensing Analysis Methodology
Typical POLCA-T Verification and validation efforts
e Separate effects; e
- N
- S
@BNFL Shide 1S @Wesmghwse
Westinghouse Proprietary Class 2

Improvements to Licensing Analysis Methodology

Typical POLCA-T Verification and validation efforts
° ;ntegral tests, S'gability:

ac

@BNFL Slide 16 @w:asmzhousa




Reactivity Insertion Accident

Westinghouse Proprietary Class 2

Improvements to Licensing Analysis Methodology

Typical POLCA-T Verification and validation efforts
e Integral tests, Transients:
s

ac

©snrL

Slide 17

€D vesirgpnse

Westinghouse Proprietary Class 2

Improvements to Licensing Analysis Methodology

r

POLCA-T Plans for the near future

ac

@snrL
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Reactivity Insertion Accident

Westinghouse Proprietary Class 2

Westinghouse

A BNFL Group company
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Reactivity Insertion Accident

Westinghouse Proprietary Class 2

Yid) Westinghouse

A BNFL Group company

Westinghouse Proprietary Class 2

US BWR Columbia Manufacturing
and Shipping Update

NRC/Westinghouse Meeting
Monroeville, PA
June 23,2004

@BNFL Stide 2 @ Westinghouse




Reactivity Insertion Accident

Westinghouse Proprietary Class 2

Topics

e Fabrication Split and Schedule
e Shipping/Transport
e Facilities Changes

e Licensing Activities

BNFL Slide 3 @Wesﬂnmuse

Westinghouse Proprietary Class 2

Major Component Sources for US BWR Fabrication

_® BNFL Slide 4 @weg‘m@m;_




Reactivity Insertion Accident

Westinghouse Proprietary Class 2

Current Manufacturing Schedule

 —

©enrL Sides

€33 westnghouse

a8,¢C

Westinghouse Proprietary Class 2

ac

Shipping/Transport

@BNFL Side 6

@ Westinghouse




Reactivity Insertion Accident

Westinghouse Proprietary Class 2

Facilities Changes

e Chemical/Rod Area

— Minor floor plan changes to accommodate new/additional
equipment

e Mechanical Area
— Optimize PWR and BWR Product Flow
— PWR Skeleton Build Area
— Add additional Rod Staging area
— Add BWR final assembly area
— Consolidate forest

BNFL Stide 7 @vWesunzhwse

Westinghouse Proprietary Class 2

Facilities Changes

e Status
—Space for BWR Equipment Has Been Cleared
— Tool Room moved
— Manual and automated skeleton equipment moved
— RCCA equipment moved

BNFL Slide 8 @ Westinghouse




Reactivity Insertion Accident

PLANNETEWRERODICT FLOW

ac

— BNFL Slide 9
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Westinghouse Proprietary Class 2

Licensing Activities

o Columbia Facility
— Finalize Layout Plan — Complete
— Complete Integrated Safety Assessment — Jan-05
— No NRC License Submittal Needed

e Shipping Containers

(2 1N Side 10

@ Westinghouse
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Westinghouse

A BNFL Group company

Westinghouse Proprietary Class 2

Current Industry issues

NRC/Westinghouse Meeting
Monroeville, PA
June 23,2004

@BNFL Siide 2 @mwnghwse
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Westinghouse Proprietary Class 2

Current BWR Industry Issues

e BWR Channel Bow

e BWR Debris Fretting

e BWR Coolant Chemistry

e BWR Secondary Failure Mitigation

e BWR Stability: Plant-Specific Detect and Suppress
(Option 3) Solution
e NRC Perspective

[ )-8 Side3 € westngrouse

Westinghouse Proprietary Class 2

BWR Channel Bow

« Historical Emphasis on
- Interference with plant components — particularly control
rods
- Channel Reuse — no longer practiced
- Degredation of CPR performance
- Oskarshamn 2 dryout in 1988
-Now CPR Performance treated explicitly (R-factor
modification and/or treated in SLMCPR evaluation)
- Reactivity Loss
- Implicitly accommodated by following critical kegeqive
based on core follow

BNFL Siide 4 @wwinzhouse
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Westinghouse Proprietary Class 2

BWR Channel Bow

+ Recent reimergence of Interference problems — our
impression
* Primarily BWR/6 with some occurrence in C-lattice BWR/4
plants

« Associated with BWR Shadow corrosion
*High energy cycles — control blades inserted next to fresh
assemblies
*Increased hydriding on control blade side causes
substantial bowing

BNFL Siide S @w“rinmcm

Westinghouse Proprietary Class 2

BWR Channel Development

* Major emphasis on channel material and process development ¢

e N

BNFL Shde 6 @Wesmghauso
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BWR Channel Bow — Symmetric Lattice

e R
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@BNFL Side? @ww'mghnuse
PWR assembly growth
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Westinghouse Proprietary Class 2

BWR Channel Bow — Zirlo Potential

4 )
\ _J
@BNFL Siide 9 @\Nesnn@m
BWR Channel Bow — Shadow Corrosion
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Westinghouse Proprietary Class 2
BWR Channel Bow — SVEA Channel Hot Cell
Exam
r N
. _
@BNFL Slide 11 @Westinghouse
Westinghouse Proprietary Class 2
BWR Channel Bow — Summary
4 a
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Westinghouse Proprietary Class 2
Debris Fretting - Summary
ac
~ N
- S
BNFI. Siide 13 @msmg’nause

Westinghouse Proprietary Class 2

TripleWave Debris Filter

e Milestones
— All testing finished
— LFAinserted 2001
— Inspection 2002
— Reloadsin 2003

@ BNFL Shide 14 @ Westinghouse
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Westinghouse Proprietary Class 2
TripleWave Debris Filter - Efficiency
( ) a,c
\ /
@BNFL Slide 15 @\Nesﬁngmm

Westinghouse Proprietary Class 2

Debris Fretting — Spacer Development

(

@BNFL Slide 16
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Westinghouse Proprietary Class 2
Debris Fretting — Spacer Concept
e N
- S
@BNFL Slide 17 @Wemgﬁm
Westinghouse Proprietary Class 2
Debris Fretting — Spacer Concept
- ~N
-~ S
@BNFL Slide 18 @Westmnusa
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Westinghouse Proprietary Class 2

Debris Fretting — Oxide Protection

* Recognized that an oxide layer provides
wear/fretting protection

ac

r B
. S
BNFL Siide 19 @mahghwse
Westinghouse Proprietary Class 2

Debris Fretting — Cladding Corrosion
~ N

@ BNFL Stide 20 @vnsﬂnmm
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Westinghouse Proprietary Class 2

BWR Secondary Failure Mitigation

. S

BNFL Slide 21 @msmmousa

|

Westinghouse Proprietary Class 2

BWR Stability: Option 3 — PS-DIVOM

¢ Recent events illustrate need for Detect and Suppress (DSS)
a,

e Application of NEDO-32465
- Protects SLMCPR

- Plant-specific (PS) DIVOM since Generic DIVOM can be
inadequate

- BWROG, GNF-GE, AREVA and Westinghouse jointly
developed Guideline Procedure to assure uniform
methodology

— Application process to be established by each vendor

@BNFL Shide 22 @Wesﬂnzhouse
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Westinghouse Proprietary Class 2

BWR Stability: Option 3 — PS-DIVOM

e Westinghouse will use codes currently used for
reload licensing stability and hot channel transient
CPR calculations:

- RAMONA initialized by POLCA to predict oscillations
— CENPD-294-P-A and CENPD-295-P-A

- BISON-slave to predict normalized CPR changes
(ACPRI/ICPR)

- RPA-90-90-P-A
~ First application in QC2 - Cycle 19

BNFL Siide 23 @mahghwse
Westinghouse Proprietary Class 2
BWR Water Chemistry

e Enhanced Spacer Shadow Corrosion
— FE/(ZN+NI) ratio

e Accelerated Corrosion — Enhanced Nodular
Corrosion

— Condenser Leak: Specific Chemistry cause not
established

e Crud Induced Failures
- High concentrations of Zn and Cu

e Chemical Incursion during first cycle
- Alloy content, high duty after event

@ BNFL Side 24 @Weshghwse
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Westinghouse Proprietary Class 2

BWR Water Chemistry - Lessons

e Careful control — avoid chemical incursions
e Eliminate Cu. Control Zn, Fe, Ni

e As much fuel surveillance as possible
— Data to support understanding

¢ Try to understand — phenomenological models
e Focus on corrosion resistant cladding

e Encourage as much cross cooperation as possible
-Vendors, utilities, EPRI, European Experiences, etc.

@BNFL Side 25 @Westinmom

Westinghouse Proprietary Class 2

Westinghouse

A BNFL Group company
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Westinghouse

A BNFL Group company

Westinghouse Proprietary Class 2

PWR Core Technologies (PCT)
Training Update

NRC/Westinghouse Meeting
Waltz Mill, PA
June 24,2004

BNFL Shde2 @\Vesﬂnghnuse
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Westinghouse Proprietary Class 2

Agenda

e PCT Internal Training Initiatives
— Motivation
— Ongoing Programs
e Current Internal/External Course Offerings

— Course Catalog and Customized Courses

[ ) Side 3

€3 Westnghouse

Westinghouse Proprietary Class 2

Training Initiatives in PCT -- Why

GsnrL Side4
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Westinghouse Proprietary Class 2

Current PCT Qualification Matrix (sample)

| 14

GsnrL Stdes €3 wesngrouse

Westinghouse Proprietary Class 2

Training Initiatives in PCT -- TAC

o The Training Advisory Committee (TAC) was constituted in PCT to
oversee all training to ensure consistency and effectiveness of
training.

o TACwill enforce the use of the Systematic Approach to Training
(SAT) for all training products developed by PCT.

e TAC will review upcoming training (internal seminars, for example)
to ensure it is provided effectively and consistently.

e TAC s sponsoring initiatives for developing new training products
for qualifying and re-qualifying designers.

@ BNFL Shde 6 @Vksxmguse
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Westinghouse Proprietary Class 2
Systematic Approach to Training
1. Analysis
Job analysis, Job task analysis, training needs assessment
2. Design
Learning objectives, performance testing, measures
3. Development
Learning activities, Training method, training material
4. Implementation
Instructors, subject matter experts, exemptions, feedback, records
5. Evaluation
Analyze/trend feedback, effectiveness, self assessment, refine
[ ):00 2 $5de €33 vestrghuse

T

Westinghouse Proprietary Class 2

raining Initiatives in PCT — Qual Cards

First training initiative is to develop qualification tracking cards, “qual cards,” for
all disciplines in PCT, including Nuclear Design, T/H Designer, Fuel Rod
Designer, Licensing, and Software.

“Qual cards” track competencies achieved by trainees and individual
competencies are signed off by qualified designers upon completion of activities
by trainees.

US Navy and many US utilities use “qual cards” for qualification tracking.

Pilot program underway to develop Job Task Analysis (JTA) for Nuclear
Designers, to be followed by other disciplines. JTAs list Know ledges required by
trainees and Activities they must perform to be qualified. Infollowing
examples, “K" indicates a Knowledge and “A” an Activity.

@BNFL Siide 8 @mainmuse
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Westinghouse Proprietary Class 2

Job Task Analysis (example)

,l’roceu. N ) .
B Complelc l‘ormll prepauuon 10 be:m lhe reload deu;n process by
| collecting and “reviewing Information "sources, as defined by the
* | Engineering Procedures and as appropriate an a culwmcr-lptclr‘c basis.
Note that other ducxphnn vull have upuau: nqmumrnu for duixn
initialization. -

Dulll lllllullullon

éj;op Taske: o T Lo L DT T s e e

Task Deseription 4 - ]

‘Kaowledge/Abllities: "\

Sub-tesk .. . lul-lllk Dnnl'lkl B S K-o-ltd lld Ahlllllu R

A - R T
Ak R"i" B P d "“"D""ll Tomanieet EP-301, PCT . Ahhly 1o accoss Eljuunn; Pmnd-n- .
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S Sn\rkn Mnnll Ste\m-l 103+ 77—,

13 . lln-"t Kelosd Lrergy Koq d
AR couplﬂcd bye or. [
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Westinghouse Proprietary Class 2

Core Designer — PWR Core Reload (example)

oy ‘~~-‘4 MRS U A Ranah it anirk e —«;M-'—'Nﬂ|'»~--—~~~wr.n1‘

- 1."Core Reload Basics
2. Deslgn lnnnhzmon ’

‘3 Loadmg Pmem Development .

4. Roload Snu!y Evalua!lon
5 Nuclelr Deslgn Report - ’

SR, i AT AT A, e SR, P

{4 RE .AD‘S f!:'ri(i:v L 1A"r'|' N

I QUAL 1. . Relold Slfcty Aunlysls Checkllll (RSAC) Plln Devclopmenl T 5
é"" L Kl 1.1- Undemand lhe lmpncl ofend ofcyclc EOC bumup selccuons R
i‘r : Kl 1.2 - Understand design documents including the following: N
% {2 e, Reload Safety and Llcensmg Checklist (RSLC) o

‘Reload Schedule lnd Energy Requlrcmenls (RSER) .

" Technical Specifications

L " Design Interface Document (DID)

. % .. e " Limits Transmittals. - - P
- AI l l . Renew applicable deslgn parameters, usumpuons. requlremenu.
o constraints, and previous cycle phn and results. - 2

. ' Ai ] 2 Conf'rm customer documenmlon isin placc | f

b
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Core Designer — Qualification Card (example)

|QUAL 1: I

Design

Initlalization Design Inklalizations.

Perform engineering job performance requirements associated with External I

NAME:

SAP ID NO.:

References:
Regulatory/industry
Corporate/
Departmental
EP-30 Desgn Inkializaton
M COM Desgn Indializaton
METCOM 3 Reload Core Design Initialization
COM Reload Inittakzaton Meeting
ESM 1.10 3 Compieted BEACON Model Input Data Checkhst
EP-301-3 Compiete the necessary portions of the Reload Inmialization Questionnawve (RIQ}
Applicable
Document(s)
Prerequisites:
@BNFL Stide 1 @mmnzhouse
Westinghouse Proprietary Class 2

Core Designer — Qualification Card (example)

IQUAL 1: I

Design

Initislizetion Design Initializalions.

Petform engineering job perlormence tequitementa aesocialed with Exlernal I

Performance Steps:

Step Deseriplion Method Evsiuator
InHiaWDate
1 Review spphcabie references. Demonsirale D ReviewiDiscuss
setistfaclory knowledge level through discussion 0 Perform
or practical sxercise. D Observe
0O 8imulate | ... [ A
O Demenstration
2 Oemansuste capabilily 1o erpanize and conducl 0O Review/Discusse
moeetings wih the customer and O Perform
iseves srsocialed with energy ¢ N 0 Observe
design interface documents, Relosd Sefety & O Bmulate | oo S S
Licensing CheckUsl (RSELC)and the BEACON Q Demonstration
Model checkiat
3 Using the process described in METCOM 1.7.3, 0 Review/Discuss
*Reload Core Design Initiaizalion®, demanglirsle O Perfomm
capability {0 supporilssuing mesling minules D Observe
from the energy selting meeting. 0 Simulate | .. [ A
0 Demonsiration
Using Ihe process descrbed mm EP-301, "Design
Initislization®, demonstrate the capability to
complete the necossary portions of the RIO

COMPLETED BY: DATE:
(TRAINEE)
EVALUATED BY! DATE:
(SUPERVISOR)
@BNFL Stide 12 @)msﬁnm
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Westinghouse Proprietary Class 2

PCT Training Initiatives — External Training

e PCT supports external training for designers through
__local universities. —_

e PCT supports professional licensure for engineers who
seek it

BNFL Side 13 @msmgnwse

Westinghouse Proprietary Class 2

Training Courses

e Training Catalog Lists Standard Courses Offered
— Courses scheduled based on demand
— Advertise courses once tentative dates established
- Require minimum number of students to justify course offerings

e Development of New Courses
— Customer specific training requests
« Course curriculum developed with utility
« Plant specific focus
» Westinghouse site or Utility site
~ New Technology or Industry Need
« Examples: BOB Training or SOER training

@BNFL Skde 14 @mstinghmse
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Training Courses - External

2004 NUCLEAR FUEL TRANING COURSE SCHEDULE
T

Course umber I_mm_
—

[Advanced Technology AF M 100 Fodl Schaduled upon request
Courses o AFM110 Modute 1: Code Revew and Model Preparaton (2 days)

o AFMI20 Modube 2 Fuel Cycing Evaluason and Economes (2 1/2 days)

e AFM1X0 Moduse 3. Fuel Management Anaives (3 /2 days)

s AFM140 (Moduie 4 Loadng Parem “Tool Box” 4 days)

SON100° | of Design and E ic Decisions on Safsty Analyses and |Sanoueﬂmmn¢

[opuratona twsuns & g2}

METI00 “TAdvanced Appiications Wethodology (S ays] TSchedwed upon request
(Nuclear Design ND200* TNucear Design Technology and Wethods (15 days) June 7-25, 22‘

s NDID Moduse 1. Nuciear Deson Coce Sysiems and Modets (5 davs) June 7-11, 2004

Fob. §-12 m Windsor

o NO220 [Moduie 2 Fuel Management (2 1/2 days) [ June 14-16, 2004

« _NOZX0 Moduie 3. Muciear Ceson Safety Evaluaton Process (4 days) June 16-22, 2004

s ND24O Modute 4 Pant Operanons Caicutasons (3 12 davs} June 22-25, 2004

ND30G* ~{Operasons Core Anatyms Package (OCAP) (4 days| JJan 65, 2004
* Courses may heip In meedng requrements of INGQ SOER 03-2.

BNFL Siide 15 @msﬂngﬂwsa
Westinghouse Proprietary Class 2
. e
PCT Training Courses - External
2048 NUCLEAR FUEL TRAINING COURSE SCHEDULE (confinued)
Courss Nymber T ter

IMu-Mmlc Design TH0C* Therma-Hydrauke Dessgn Methods (5 days) Ay §-13. 2004
[Fuet Rod Design FR200" Fusl Rod Design (3 days! e 1517, 2004
[Nuclear Fusl Design INT100 Introcucton I Nuciear Fuel Design (3 days) §5chedused upon mcuest
(Coolant Actrvity Analysis CA200" [Cootant Actwily Anatys:s {4 davs m Calumisa, SC) [Aprt 26-29, 2004
Quaitty Assurance GAT00 j'mmsmno.q-mmnmuow [Schecdused voon request
Reacivity Management IREM)O' Reactty Management Dunng Retusing Operavons (2 days) | Schedubed upon request

|REAJN' [Reacenty Management Dunng Plani Operatons {5 days) | Scheduled upon request

| 1
Spent Fuel Management [57100 Ory Spent Fuel Management (2 days) [Scheaused ucon request
Reactor Enginesnng lENGlOO' [Rexcar 5 Engneer Course (5 davs) Scheduled upon request

|
Softwars Engineering SEIOC 8amc HP-UX Tumkey System Admwustraton (2 days) Schedued upon request

SE00 Overview of HP-UX Workstahon and User Eswronment {2 davs)

SENN Software Engieenng Memodology Course (2 dave)

SE4O] JFundamentas of Shell Programeng (3 days)
Siabon Nuclea Enginesring JSNESOH [Stason Nusew Engreer Apphcanans [ly 12-20, 2004

* Courses may heip n meeang requrements of INPO SOER 03-2

GBNR
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Westinghouse Proprietary Class 2

PCT Training Courses - External

2004 NUCLEAR FUEL COURSE £
Course Himbys Dumgners
(Cors Design Training NOTC1000* Nuce s Core Dewon Trameng Conler
(Conter MOTC 1010 JF usl Management Scoping (S days) Schecused YDON reque st
[woTC 1020 Joacng Panern Scopng (5 dave) |s¢-u-4 ‘upon request
NOTC1030 (Cross-Secton Deveiopment {5 days) Scheduled upon request
NOTC 1044 Prabemnary Model Generaion (3 days) Scheduled Upon request
NOTC 1050 Final Loadng Patlern Search {15 days) Schedubed uoon request
NOTC 1064 Nuctesr Demon Safety Evaluston Models (15 davs) (Aprt $2-30. 2004
KDTC1070 Nucke s Desion Safety Evaluaton Caicuisbons (35 days) [May 3 = June 21, 2004
WOTC1060 Nucew Deson C (20 deys) [Jurve 22 = Juty 20, 2004
NOTC 1060 [Core Folow Cacuilacons (5 deys) |Schexied uoon request
THOTC V000" Thorm ai-reyor Bubec Deegn 11ireng Conter TSchecuied upon request
| TH01C10W0 v acs (5 9avs)
HOTC1020 [Core Components Deman (5 days}
ROTC1020 Operadng Lands {15 deys)
HOTC 1040 |Sum1 Anayws (15 deys)
FROTC1010™ Fuwi Rod Dewgn Traewng Caner TScrecuied upon request
FROTC 01 (Rod inlemai Pressuwre (5 deys)
FROTC 1020 ISNWSIMJMml
FROTC 103 [Corroson (4 deys)
FROTCI04 [Rod Growe (2 deys)
FROTC 1050 |Fuet Tomperatures (10 davs)
Core and IBCN100* IBEACON System (up 0 10 ders) Schecued UDON reque st
Surveifiance 8CN200 BEACON Model Genetaton (Lp 10 11 deys) Scheculed upon reque st
[MUN100 Messurement Unceranty Tranng (1 dey) Schaduled upon request
BCNI0D" BEACON Specse Topecs |SM~: UpOn reque st
TRX200* TeacWorks System (2 days) Scheduled upon request

BNFL Shide 17 @Wesmghwse
Westinghouse Proprietary Class 2
L] *
PCT Training Courses - External
2004 NUCLEAR FUEL TRANING COURSE SCHEDULE fcontinued)
Course Number Courye Yite Dates Offersd
Overview Courses | (= |Muciear Desgn Overview (5 days) [Schediied upon request
ptnoo Thermal-Hyoraukc Desion Overvew (2 days) | Scheduied upon request
FR100 Fuel Rod Desgn Overvew (1 d3y) ypon request
[CA00 inrogucton 10 Coolant Actwity Anays's (1 ay o1 Cokmbxa) {Schedued upon request
D100 Reload Desion interface Process (3 days) [ Schedued upon requesi
NFCIO0" Nucear Fuel Cycle (4 0ay3) lsaumc upon fequest
{RSE100° Retvad Sarety Process (4 days) [Schedued upon request

“Courses may help In meeting requrements of INPO SOER 03-2

@8N
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Westinghouse Proprietary Class 2

Transient Analysis Training Courses - External

e Non-LOCA Overview Training
— 3-Day Course (up to 2 weeks if hands-on Code Instruction is requested)
- Overview of Westinghouse Transient Analysis Methods & Codes
— Overview of each non-LOCA accident with discussions on:
— Acceptance criteria
— Cases analyzed
— Key parameters
— Protection
— Analysis assumptions
— Results (Including transient plots and a sequence of events)

BNFL Shide 19 @msﬂnma

Westinghouse Proprietary Class 2

Transient Analysis Training Courses - External

e Non-LOCA Overview Training
— Performed for plant personnel from:

pr— — 8.C

BNFL Stide 20 @mghghwse
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Westinghouse

A BNFL Group company
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