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MAR 0 7 tg o

Docket Nos. 50-295
and 50-304

LICENSEE: Commonwealth Edison Company (Ceco)

FACILITY: Zion Station, Unit Nos.1 and 2

StfBJECT: MEETING StMtARY - CECO PHR FUEL MANAGEMENT PROGRAM

The licensee met with the staff on February 28, 1983 to discuss the P!!R
neutronic methoBology program proposed for use in fuel reload reviews.
The licensee.. is seeking approval to perform the neutronics calculations
in-house and, for now, to have Westinghouse continue the accident and
transients a.'alyses. The list of attendees is enclosed.

The licensee's neutronic methodslogy program will be fema 11y submitted as
a topical report. The meeting involved consideration for the Zion Station
since it will be the first application of the licensees program.

The licensee's presentation was made from the enclosed set of viewgraphs.
; The discussions on adequacy of topical report content centered on the

need for Ceco to be more explicit on their rejection criteria for veriff-'

,
cation data. In addition, the staff would like to see more tables of

I data, flux map comparisons, and power distribution chartsttosshow comparison
of Ceco and Westinghouse results. Overall, the licensee effort appears
to be adequate.

0rJ01747,surtto

D. L. Wigginton, Project Manager
Operating Reactors Branch #1
Division of Licensing

Enclosures:
1. List of Attendees
2. Viewgraphs

cc w/ enclosures:
See next page
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FEETING SUMMARY DISTRIBUTION
OPERATING REACTORS BRANCH NO. 1

Docket / Central File
NRC PDR
L PDR
NSIC
ORBil Rdg
J. Heltemes, AEOD
B. Grimes (Emergency Preparedness)
S. Varga
Project Manager
OELD
E. L. Jordan, DEQA:IE
J. M. Taylor, DRP:IE
ACRS-10
NRC Participants

cc: Licensee w/short cc list
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Mr. D. L. Farrar*

Commonwealth Edison Company

'

cc: Robert J. Vollen, Esquire --

109 North Dearborn Street'
Chicago, Illinois 60602

Dr. Cecil Lue-Hing
-

Director of Research_ and Development
Metropolitan Sanitary District

of Greater Chicago
100 East Erie Street
Chicago, Illinois 60611

Mr. Phillip P. Steptoe
Isham, Lincoln and Beale
Counselors at Law
Three First National Plaza
51st Floor
Chicago, Illinois 60602

Susan N. Sekuler, Esquire
Assistant Attorney General
Environmental Control Division
188 West Randolph Street, Suite 2315
Chicago, Illinois 60601

U. S. Nuclear Regulatory Commission
-

Resident Inspectors Office
105 Shiloh Blvd.
Zion, Illinois 60099>

James P. Keppler
Regional Administrator - Region III
U. S. Nuclear Regulatory Commission
799 Roosevelt Road
Glen Ellyn, Illinois 60137
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ENCLOSURE 1-
.

.

MEETING ATTENDEES

ZION FUEL MANAGEMENT

FEBRUARY 28, 1983

NAME ORGANIZATION

D. Wigginton NRC/0RB#1

R. Niederer CECO - NFS

L. Lois NRC/NRR/CPB

D. Farrar CECO - Nuclear Licensing

F. Lentine CECO - Nuclear Licensing

M. Cenko CECO - NFS

L. Kopp NRC/CPB

W. L. Brooks NRC/CPB

B. F. Momsen CECO - NFS

C. Grier CECO - NFS

W. F. Naughton CECO - NFS

i
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y Vice President
c Nuclear Operations

3 Cordell Reed
E Ew |

~

| |

Assistant Vice President

Wayne L. Stiede

I

| 1 |

Director of Nuclear Fuel Services

Henry E. Bliss

; I I I I
Supervising Methods Supervising Nuclear

, Development Engineer Design Engineer
i

Michael Cenko William F. Naughton

| | 1

i i l | I

Computer Methods Computer Methods PWR Nuclear Design
Development I Development II

,

Christopher A. Grier Ronald J. Niederer Bruce F. Momsen
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SCHEDULE FDR IMPIIMENTATION |
i

OF
CE00 PWR IVEL MANAGDENT PROGRAM

EVENT ORIGINAL DATE REVISED DA'IE

CE00 MEEIS WITH NRC TO DISCUSS FUEL MANAGDENT 5/81 -

PIANS AND TOPICAL REPORT

CECO DESIGN TASKS CatECE ON ZION 1 CYCLE 8 11/81 5/82

CEDO SRiiARY PRESENTATION TO NRC OF ITICAL+ 3/82 1/83
RESULTS

CECO PWR IEIHODOIDGY TOPICAL SUBMITTED TO NRC 3/82 5/83
RR REVIEW

CE00 TOPICAL REFERDCED IN CECO REIDAD "50.59" 1/83 7/83
IIITER TO NRC FDR ZION 1, CYCLE 8

NRC APPROVAL OF CECO TOPICAL 4/83 10/83

+ SPECIFICALLY, PARAMETERS BENOC1ARKED, RESUL'IS OF BENCHMARKING, AND
:

| STATISTICAL ANALYSES WILL BE PRESENTED.
l
i

|

|
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K1 TING OBJECTIVES

OBTAIN*

' - NRC FEEDBACK ON ACCEPTABILITY OF CECO PROGlW1

DISCUSS*

Cl!00 APPROACH QilLTIDISCIPLINED TASK FORCE)-

c0NDMS OF CECO 'IOPICAL REPORT (AGENDA)-

.

3
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UNIQUENESS OF CE00 APPROACH

ECIENSIVE USE OF WESTIIG0USE*

NEUmONIC CODES-

DESIGN PARTICIPATION 'IRAINIl0 (7 PERSON-YEARS, 5 REUMD DESIGNS)'

-

WEL MANAGEMENT lEDOD01&T (WCAP-9272)-

k
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MELTIfC AGENDA

AND

TIFICAL (DNIENIS

1.0 INIRODUCTION AND OVERVIBJ .
,

2.0 DESCRIFFION OF FWR NEUIRONIC MEIHODS

2.1 BASIC NEUIRONIC 00MPUIER 00 DES

2.2 DATA PROCESSING AND LINKAGE @!PUIIR CODES

2.3 CALCUIATIONAL OVERVIB1

2.4 SCOPE OF ANALYSES PERFORMED

3.0 VERIFICATION OF PWR NEUIRONIC MEI1DDS

3.1 INIRODWTION
'

3.2 00MPARISONS WITH PINTT OPIRATION AND PHYSICS TESTS

3.2.1 00RE REACTIVITY
3.2.2 POWER DISTRIBUTION
3.2.3 CON 1ROL ROD WORIH
3.2.4 MODERATOR TEMPERATURE COEFFICIENT

3.3 COMPARISON WITH CERIAIN VENDOR RESULTS

4.0 CAlfUIATIONAL ACCURACY

4.1 INIRODUCTION

4.2 UICERTAINIY OF INDIVIDUAL PARAME7 IRS

4.2.1 CORE REACTIVITY
4.2.2 POWER DISTRIBUTION
4.2.3 G)NIROL ROD WORIH
4.2.4 MODERATOR TEMPERAT1JRE 00 EFFICIENT

5.0 00ELUSIONS AND STi%RY

ID:0664N
5
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AGENDA RR EETING PRESENTATIONS

1.0 INIRODLUTION AND OVERVIE

2.0 DESCRIPTION OF PWR NEUIRONIC MEIHODS

2.1 BASIC NEUIRONIC COMPUTER CODES

2.2 DATA PROCESSING AND LINKAGE 00MPU11R CODES

2.3 CAlfUIATIONAL OVERVIEW

2.4 SCOPE OF ANALYSES PERR)RMED

3.0 &
4.0 VERIFICATION AND CAlfUIATIONAL ACCURACY OF PWR NEUIRONIC METHODS

3.1 INIRODlUTION

3.2 COMPARISONS IICLUDING UICERTAINTIES WITH PIANT OPERATION AND
PHYSICS TESTS

3.2.1 CORE REACTIVITY
3.2.2 POWER DISIRIBUTION
3.2.3 00NIROL ROD WORIH
3.2.4 MODERATOR TaiPERAT1JRE COEFFICIENT

3.3 COMPARISON WITH CERTAIN VENDOR RESULTS

5.0 00NCLUSIONS AND SLNMARY

ID:0664N
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AGENDA RR lELTIE PRESENTATIONS

1.0 INIRODLUTION AND OVERVIBf

2.0 IESCRIPTION OF IMR NEUIRONIC METEDS

2.1 BASIC NEUIRONIC COMPUTER CODES

2.2 DATA PROCESSING AND LINKAGE COMPUTER CODES

2.3 CAIEUIATIONAL OVERVIBi

2.4 SCOPE OF ANALYSES PEREDRMEI)

3.0 &
4.0 VERIFICATION AND CAIEULATIONAL ACCURACY OF PWR NEUIRONIC METHODS

3.1 INIRODILTION

3.2 COMPARISONS IICLUDING LRCERTAINTIES WITH PLANT TERATION AND
PHYSICS TESTS

3.2.1 CORE REACTIVITY
| 3.2.2 POWER DISIRIBUTION

3.2.3 00NIROL ROD WORHi'

3.2.4 MODERATOR TH4PERATURE QEFFICIENT

3.3 00MPARISON WITH CERTAIN VENDOR RESULTS

5.0 COICLUSIONS AND SIM%RY

ID:0664N
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TOPICAL SECTION 2.1

DESCRIFFION OF PWR NEITIRONIC EllDDS

BASIC NEITIRONIC 00MPtTITR CODES

WESTIt0 HOUSE CB00

CODE NAPE CODE NAME DESCRIPTION

FIQfr-H FIQir-H FUEL TEMPERATURE

IHFARD/ CINDER OD MACR 0 - AND MICROSCOPIC FEW-GROUP GOSS SBCTIONS
'

FISSION PRODlCT CROSS SECTIONS

TURTLE 2D, 3D TWO AND 111REE-DIENSIONAL SPATIAL FIN-GROUP

DIFFUSION 111BORY

PANDA 1D ONE-DIENSIONAL (AXIAL) FEN-GROUP DIFFUSION THEORY

PAIADON 2N, 3N 'IWO AND 'I1REE-DIMENSIONAL NODAL 11{BORY

IUN
|

| 2/18/83

! 8
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TOPICAL SECTION 2.2

DESCRIFFION OF PWR NElJIRONIC IEn0DS

IRTA PROCESSING AND LINKAGE 00MPITI1R 00 DES

1. IRTA PROCESSI?G AND MANAGDIENT

* 00MPIJffR HARIMARE - IBM

* SOFNARE - CE00 FILE MANAGDENT SYSTD1

- TAIIDRED TO OUR IBM APPLICATIONS

- SCPHISTICATED IRTA SECURITY

|

ID:0715N

PJN

2/18/83
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ItPICAL SECTION 2.2

DESCRIPTION OF NEVIRONIC E'110DS

DATA PROCESSING AND LINKAGE 00MPlf1IR 00 DES

2. LINKAGE COMPtTIER 00 DES

NUCIIAR ANALYSIS MODLE EXECUTION SEQUE!CER

NAMES

HIGHLIGITIS OF NAMES

* ELIMINATES EXTENSIVE MANUAL DATA MANIPUIATION'

* DATA VALIDATION

| * DEFINES PWR NElfIRONICS METHOD 01DGY
|
|

- CAIEULATION FIIM

- CONFIGURATED NELIIRONIC CODES

:

- MODEL DEFAULTS
|

ID:0715N
:

2/18/83

i
'

10

_ _ _ _ _ _ _ .__ .__ _ .__



_ _ _ _ _ _

.

.

.

ItFICAL SECTION 2.3

DESCRIPTION OF PWR NEUIRONIC E'D0DS

CAlfUIATIONAL OVERVIEW

l. NAMES SEQlECERS

- MECHANICAL DATA

- MTERIAL COMPOSITION

(ADD)

n

if

- FUEL TEMPERATURESOTHER

SEQUE2CERS < > NAMES < > - GOSS SECTIONS

(XSFLT)

AA

| V

- SPATIAL WDEIS

2D, 3D,1D, 2N, 3N

(DEPLETE)

- * ALL PWR NEUIRONIC CAlfUIATIONS PERFORED VIA NAMES SEQUEEERS

* FIIX1 ELE RESTART CAPABILITIES
RJN

2/18/83
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AGENIR RR MEETING PRESENTATIONS

1.0 INIRODlUTION AND OVERVIEW

2.0 DESCRIPTION OF WR NEIJIR0tRC MEIHODS

2.1 BASIC NELTIRONIC 0}fPUTER CODES

2.2 IRTA PROCESSING AND LINKAGE COMPUTER CODES

2.3 CAlfULATIONAL OVERVIEW

2.4 SCOPE OF ANALYSES PEREDPM2)

3.0 &
4.0 VERIFICATION AND CAlEUlATIONAL ACCURACY OF PWR NElIIR0tRC METHODS

3.1 INIRODlCTION

3.2 COMPARISONS I'CLUDIE 1RCERTAINTIES WITH PIANT TERATION AND
PHYSICS TFSTS

3.2.1 00RE REACTIVITY
3.2.2 POWER DISIRIBUTION
3.2.3 CDNIROL ROD WORIM

3.2.4 WDERATOR TDiPERATURE C0 EFFICIENT

3.3 00tfARISON WITH CERTAIN VENDOR RESULTS
|
I

5.0 00tCLUSIONS AND SINMARY

ID:0664N

|

t
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'IDPICAL SECTION 2.4

SCOPE OF ANALYSES PERRRED

'INE BASIC NEUIRONIC 01PUTER CODES DISCUSSED IN SECTION 2.1 WILL BE

DFIDYtD BY 0@t0NWEAL'IH EDISON 'IO PERREM ALL NEUIRONIC ANALYSES REQUIRED EDR

THE LICENSIW, TERATION, TESTING AND SURVEILIANCE OF A PWR REIDAD CYCLE.

IN GENERAL, 'IHESE NEUIRONIC ANALYSES CAN BE CATEGORIZED AS EDLIDIS:

1. GENERATION OF SPECIRGi AVERAGED CROSS SECTIONS.

2. DETERMINATION OF ASSEMBLY IDADING PATTERN.

3. CAILULATION OF NEUIRONIC PARAMETERS REQUIRED FOR:
.

A. SAFEIY ANALYSES CONTAINED IN FSAR

B. TERATION, TESTIE, AND SURVEILLANCE

!

Iki

!

|
L _ _ _ _ _. ._ _-
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NEUIRONIC PARAMETIRS MR SAM ANALYSES

t

THE NEUIRONIC PARATIIRS REQUIRED RR THE SAFEIY ANALYSES CONTAINED

IN THE FSAR INCLUDE THE FOLIDWIN3*: , ,

e
t

1. 00RE REACIIVITY PARATTERS AkD 00EFFICIENIS r
i

/ (i

i

f

2. CONIROL ROD WORIH PNWEIERS
,

I

e
I \

3. NEUIRONIC PARATTERS RR SPECIFIC EVENIS !;

-

.-
..

,

,

,

|
.

A

a

f

,

e

'IHIS LIST OF PARAMErfRS IS CONSISIINT WITH THE DISQJSSION PRESENIED IN

"

'
*

WCAP-9272, " WESTINGHOUSE REIDAD SAFEIY EVALUATION METHODOLOGY."

i

15
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NEITIRONIC PARAMETERS FOR SAFETl ANALYSES (Continued)

1. CORE REACTIVITI PARAMMRS AND Q)EFFICIENIS CODE (S) USED

A. PODERATOR TEMPERNIURE 00 EFFICIENT 2D

B. F1JEL HMPERA11.RE (DOPPIIR) 00 EFFICIENT 2D

C. BORON WORTH 2D

D. DEIAYED NEUIRON FRACTION OD, 2D or 2N

E. PROFT NEUIRON LIFETIME OD, 2D or 2N

16

.- . .
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NEUIRONIC PAR /MXERS RR SAFE"IY ANALYSES (Continued).

m

. ., ...

'
//

2. 00RIROL ROD WORDI PARMCIERS 00DE(S) USED

.

A. VERIFICATION OF ROD TEERTION LIMI'IS (RIA)* 1D
,

'e

ej ,,,

B. 'IUTAL RDO WORIH 2D
-

,;!;- ,

u .-,

#4 ,6 .j,^ C. 'IRIP REACTIVI'IY,-
*

wy

- MINIMM VALUE 2N, 2D~

-

, ,-
-' - SHAPE IDf

--

, - ,

. ,
-

. .x
D. DIFFERENTIAL ROD WORDIS 1D,

e < -- ..- . ,
-

-

r,t
. .

>

-
.

. .

t

I

l

.

.

4

* RCD INSERTION ALLOWMCE

.

17
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NEUIRONIC PARAMETERS FOR SAFEIY ANALYSE,S (Continued)

3. NEUIRONIC PARAMETERS FOR SPECIFIC EVENTS 00DE(S) USED

A. IDSS OF 0001 ANT ACCIDENIS

- IUTAL CORE PEAKIlO FACIORS 1D, 2D, 3D'

FRai CAOC* ANALYSES

B. BORON DILUTION 2D

C. ROCA EVENTS
2N,1D, 2D

D. 00NIROL ROD FJECTION 1D, 2N or 2D

E. SIEAMLINE BREAK
2N or 2D, 3D

* 00N!rrANT AXIAL OFFSET CONIROL

,-

18
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NEUIRONIC PARAMEmRS FOR TERATION, TESTIPU, AND SlRVEILIANCE

THE NEUIRONIC PARAMEmRS REQUIRED FDR REACTOR TERATION, 'IESTI!G AND

SLRVEILIANCE (WHIG ARE NUT DISCUSSED UNDER 'IHE SAFEIY ANALYSIS AREA) I!CLUDE

'INE FDLIDWING:

CODE (S) USED

2D
1. PADIAL 10WER DISIRIBUTIONS

2. BORON CONCENIRATIONS
2D

.

1D
3. CORE AVERAGE AXIAL POWER DISIRIBUTIONS

1D4. INTEGRAL XDON WORTHS

ID:0694N

19
.

. - - - . - - _ , . - - - - , - . - . . - _ ,



. __ -_ _ _ _ _ _ _ _ - _ _ _ . _ _ _ ___.

.

.

.

00tONWEALTH EDISON'S CAPABILITY 'IO PEREQH 'lHIS

SCOPE OF ANALYSES IS JUSTIFIED BY:

:

1. EXPERIMENTAL BENCHMARK RESULTS (PROVIDED IN SECTION 4.2)

2. ONE-ON-ONE 0} PARIS 0N TO VENDOR RESb1TS (PROVIDED IN SECTION 3.3)

20

- - - - __ __ __
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AGENIR RR lELTING PRESENTATIONS

1.0 INIRODUCTICN AND DVERVIBf

2.0 ESCRIPTION OF IVR NEUIRONIC MEm0DS

2.1 BASIC NEUIRONIC COMPUTER CODES

2.2 IRTA PROCESSING AND LI!EAGE 0}{PUIER CODES

2.3 CAlfULATIONAL OVERVIBf

2.4 SCOPE OF ANALYSES PERFOPE D

3.0 &
4.0 VIRIFICATION AND CALCUIATIOIML AOCURACY OF IVR NEUIRONIC MEmiODS

3.1 INIRODUCTION

3.2 00MPARISONS IICWDIt0 UICERTAINTIES WITH PIANT TERATION AND
PHYSICS TESTS

3.2.1 00RE REACTIVITY
3.2.2 POWER DISTRIBUTION
3.2.3 00NIROL ROD WORTH
3.2.4 MODERATOR TDiPERATURE COEFFICIENT

3.3 00tfARISDN WIE CERTAIN VENDOR RESUL'IS

5.0 C01CLUSIONS AND SIM%RY

ID:0664N

21
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VERIFICATION OF PWR NEUIRONICS ME30DS
AND CAlfULATIONAL ACCURACY

(EXPERIENTAL BDCHMARK)
sarrIONS 3.0 AND 4.0

EXPERIMENTAL BEtONARK PROGRAM

* TERATIONAL DATABASE

ZION UNITS 1 AND 2, CYCLES 1 'IHROUGH 6-

* STATISTICAL MEm0DS

ME*110DS DEVEIDPED WI'IH THE AID OF CONSULTANT (UAI)-

* PARAMETERS BE!CHMARKED

CRITICAL BORON 00!CENIRATION VS. BURNUP-

2D ARD POWER DISIRIBUTION-

BOL lEP IIEEGRAL RODWORDI-

BOL H2P ISOIHEMAL TEMPERATURE COEFFICIENT-

ID:0714N

CAG

2/10/83

22
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VERIFICATION OF PWR EVIRONICS EIMDS
AND CAlfUlATIONAL ACCURACY

(EXPDGENTAL BDOfiARK)

TTATIONAL DATABASE

* 12 CYCLES OF ZION OPERATION

- ZION UNIT 1, CYCLES 1 BROUGH 6

- ZION UNIT 2, CYCLES 1 'IHROUGH 6

* DATA hoi STARTIP PHYSICS TESTS

- 00NIROL ROD WORDIS

- MODEATOR (ISCIHERRL) T&PERARRE 00 EFFICIENT

* DATA hoi AT POWER SURVEILIA!CE TESTING

- CDRE REACTIVITY

- POWER DISTRIBUTION

.

ID:0714N

CAG
2/10/83
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VERIFICATION OF PWR NEITIRONICS Mm0DS
AND CAlfUIATIONAL AOCURACY

(EXPERIMENTAL BEfGNARK)

STATISTICAL ME'IHODS

* HETHODS DEVEIDPED WITH THE AID OF 00NSULTANT (IRI)

* ASSESSMENT OF 10RMALITY OF DATA DISIRIBlJrION

- BASED ON ANSI NL5.15 (1974)

- NDPJRLITY TESIED AT 5% LEVEL OF SIGNIFICAICE

- W-7EST KR SAMPLE SIZES LESS THAN 50

- D-PRIME TEST EDR SAMPLE SIZES GREATFR THAN 50

* DETERMINATION OF 95/95 UICERTAINTY

- BASED ON REG. GUIDE 1.126, REV. 1 (1978)

- METHODS EDR NORMAL AND NON-NOR%L DISIRIBITTIONS

:

ID:0714N

CAG
2/10/83

2h



.

,

.

VERIFICATION OF PWR NEUIRONICS EI1GS
AND CAIDJ1ATIONAL ACCURACY

(EXPERIMNIAL BDONARK)

BDONARK PARAMEHRS

CORE REACTIVI'IY (CHAPTER 3 ONLY)

* FIGURE-OF-MERIT

- MCASURED MINUS 2D PREDICTED lEP ARD
CRITICAL BORON 0010ENIRATION

* DATABASE

- ZION UNIT 1, CYCLE 2 'INROUGH 6

- ZION UNIT 2, CYCLES 1 'IEROUGH 5 AND
CYCLES 6 'INROUGH 12/31/82

,

- IUTAL OF 1032 POINIS INVESTIGA'IED'

* STATISTICAL ANALYSIS

- 10 0F 11 CYCLES EXHIBIT NORMALITY

- INDIVIDUAL CYCLE 19 'IO -34 PPM
REACTIVITY BIAS

- ONE-SICNA
,

8 'IO 12 PPM

- 95/95 UNCERTAINTIES 15 'IO 24 PPM
(NO BIAS)'
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VERIFICATION OF PWR NEITIRONICS E'Il0DS
AND CAILULATIONAL ACCURACY

(EXPERIENTAL BE!ONARK)

BEIONARK PARAME31RS

POWER DISIRIBUTION (CHAPTER 3 AND 4)

* FIGURES-OF-MERIT

- MEASURED MINUS PREDICTED
NORMALIZED REACTION RATE INTEGRALS (RRI)

- MEASURED MINUS PREDICTED PECENT DIFFIRENCE IN
RRI WITH FDH* 21.0

* DATABASE

- TYPICAL TERATION (25 Fil3X MAPS) (CHAPTER 3)

- ZION UNIT 1, CYCLES 1 1HROUGH 5

- ZION UNIT 2, CYCLES 1 THROUGH 4

- RANGE OF POWER LEVEIS, A.O.'S AND BURNUP

- LIMITING TERATION (20 FLUX MAPS) (CHAPTE 4)

- ZION UNIT 1, CYCLES 3 *IHROUGH 6

- ZION UNIT 2, CYCLES 3 1HROUGH 5

- NEAR HOT RJLL POWER, RA?CE OF A.O.'S AND BURNUP

f

* R11 IS ENIHAIPY RISE H0rr 01ANNEL FACIOR.
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|VERIFICATION OF PWR NEUIRONICS ME30DS
AND CAILUIATIONAL ACCURACY

(EXPERIENTAL BDCHMARK)

BDONARK PARAMEMRS

POWER DISIRIBlTTION (CONTINUED)

* STATISTICAL ANALYSIS

- TfPICAL TERATION (ALL RRI DATA)

- 19 0F 25 MAPS EXHIBIT
NORMALITY

- C W BINED DATA

- EXHIBI'IS NON-NORMALITY

- AVERAGE ABSOLUTE VALUE
OF DIFFERENCE 1.8%

- ONE-SI(NA UICERTAINIY 1.5%

- LIMITING OPERATION (SUBSET RRI)

- 17 0F 20 MAPS EXHIBIT
NORMALITf

- O}!BINED DATA (HIEl.0)

- EXHIBIT NON-NORMALITY

- ONE-SIW A 2.2%

- 95/95 UICERTAINTY 3.9%

'CAlfULATENAL ACCURACY BASIS (WCAP-7308-L)
;

- FOR Fat r 1.2
95/95 LNCERTAINIY 3.03%
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VERIFICATION OF PWR NEITIRONICS }ElHES
AND CALCUIATIONAL ACCURACY

(EXPERIteEAL BE!ONARK)

BE!OHARK PARAMimRS

ODNIROL ROD WORTH (CHAPTIR 3 AND 4)

* FIGURE-OF-MERIT

- MEASURED MINUS PREDICTED BORON ENTOINT PERCENT DIFFfREICE

* DATABASE

- BOL HZP BORON ENDPOINT MEASUREMENIS

- CONIROL BAM(S

- ZION UNIT 1, CYCLES 1, 2, 3, 4, AND 5

- ZION UNIT 2, CYCLES 1, 3, AND 5

- 00NIROL PLUS SHITIDOWN BANKS

- ZION UNIT 1, CYCLES 1, 2, AND 4

- ZION UNIT 2, CYCLES 1 AND 2

ID:0714N
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VERIFICATION OF PWR NEUIRONICS Ff"IHDS
AND CAlfULATIONAL ACCURACY

(EXPERIMENTAL BDONARK)

BDONARK PARAME3SS

00NIROL ROD WORIH (CONTINUED)

* STATISTICAL ANALYSIS

- 00NIROL BANKS

- EXHIBIT 10ft % ITY

- AVDIAGE DIFFERENCE 1.056%

- ONE-SICNA 2.552%

- 95/95 tRCERTAINTY 7.076%

- NIMBER OF DATA POI? TIS 8

- CONIROL PI).lS 9RTIDOWN BANKS

- D31IBIT NOEL %ITY

- AVERAGE DIFFEDCE -3.188%

- ONE-SICNA 0.615%

- 95/951RCERTAINTY 5.775%

- NINBER OF IRTA POINIS 5

*CAlfUIATION ACCURACY BASIS (FSAR) 10%
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VERIFICATION OF PWR NEUIRONICS ED0DS
AND CAIEUIATIONAL ACCURACY

(EXPERIMENTAL BE!ONARK)

BDONARK PARAME'I1RS

MEERA10R (IS01HEPNAL) TINPERADIRE COEFFICIENT (Pm/0Q (WAFTER 3 AND 4)

* FIGURE-OF-ERIT

- MEASURED MINUS PREDICTED DIFFERDCE
ISOIHEMAL TDfPERATURE COEFFICIENT

* DATABASE
,

- HZP BOL PHYSICS TESTS

- ZION UNIT 1, CYCLES 2 DIROUGH 6

- ZION UNIT 2, CYCIES 2 D{ ROUGH 6

- ARD AND RODDED CDNDITIONS

- TUTAL OF 87 DATA POINIS

* STATISTICAL ANALYSIS

- UNIT 1 AND 2 (XNBINED RESULTS

- EKHIBITS ICRMALITY

- AVERAGE DIFFERENCE 0.157 PW/0F

- ONE-SICMA 0.761 Pm/0F

- 95/95 UNCERTAINTY 1.48 PW/0F

* CAlfUIATIONAL ACCURACY BASIS (WCAP-9500)

- 95/95 UNCERTAINIY +/- 2.0 P m/0F

ID:0714N
CAG

2/10/83

30

-_ - . . _ . _ - - .-_ _ _ - . . _ _ . _



w

-
.

.

|
-

|
1

|

AGENDA RR MEETI!C PRESENTATIONS

1.0 INIRODUCTION AND DVERVIEW

2.0 DESCRIPTION OF PWR NEUIRONIC MEIN 0DS

2.1 BASIC NElIIRONIC COMPUTER 00 DES

2.2 DATA PROCESSItC AND LINKAGE COMPUIER CODES

2.3 CAlfUIATIONAL OVERVIEW

2.4 SCOPE OF ANALYSES PERREED

3.0 &
4.0 VEFGFICATION AND CAlfUlATIONAL ACCURACY OF PWR NEUTRONIC MEm0DS

3.1 INIRODILTION

3.2 00MPARISONS IfCWDING UICERTAINTIES WITH P' ANT TERATION AND
PHYSICS TESTS

3.2.1 00RE REACTIVITY
3.2.2 POWER DISIRIBUTION
3.2.3 00NIROL ROD WORIH
3.2.4 MODERATOR TDiPERATURE COEFFICIENT

3.3 00MPARISON WITH CERTAIN VENDOR RESULTS

5.0 COICLUSIONS AND SLNMARY

!
!
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TOPICAL SECTION 3.3

OJMPARISONS WITH CERTAIN VENDOR RESULTS

PARAMEIERS TO BE ADDRESSED IN THIS SBCTION ARE AS IDLINS:

1. DELAYED NEl11RON FRACTION

2. TRIP REACTIVIIY

- SHAPE

3. IDSS OF 0001 ANT ACCIDENT

- CORE PEAKING FACIOR SHAPE FRai CAOC* ANALYSIS

4. 00NIROL ROD FJECTION

- FJECTED ROD WORTH

- TUTAL CORE PEAKIl0 FAC70R

A ONE-ON-ONE COMPARISON WILL BE PROVIDED BEIWEEN EDISON AND

WESTIl0 HOUSE CAILUIATIONS FOR THE ABOVE REIIRD PARATIERS IDR A TYPICAL ZION

CYCLE.

* CONSTANT AXIAL OFFSET 00NIROL

32
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SECTION 3.3 PARAMETERS

i

DIFFERDCE EDEEN EDISON AND'

WESTIIGOUSE RESULTS

TYPICAL ACCEPTA!CE A".,IUAL

PARAMETER REIDAD VALUE CRITERIA * VAWE

1. DELAYED NEUIRON 0.005 3% 0.6%
j

FRACTION (MIN)

0.03%af SEE FIGURE 3.3-12. TRIP REACTIVIrf --

'
- SHAPE

3. IDSS OF 0001 ANT

ACCIDENT
'

1 2% SEE FIGURE 3.3-2 & -3
- CDRE PEAKING --

FACIOR (FQ) SHAPE
,

4. CONIROL ROD FJECTION

a. FJECTED ROD WORTH PRESENTED ON NEXT PAGE.

b. 1UTAL 00RE PRESENTED ON NEXT PAGE.

PEAKING FACTOR (FQ)

FDR ALL CG1PARISONS (PERIVRMED TO DATE) THE ACIUAL DIFFERENCE BELEEN

WESTIIGHOUSE AND EDISON RESULTS WAS WITHIN THE ACCEPTAICE CRITERIA

ESTABLISHED PRIOR TO PERFORMNG THE (EMPARISON.

* ACCEPTAICE CRITERIA WERE DEVEIDPED FROM:

1) EXPERIMENTAL BEIC}t1 ARK DIFFERE!CES, OR

2) HISTORIC CYCLE-TO-CYCLE VARIATIONS.

ID:0700N
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SIETION 3.3 PARAMETERS (CONTINUED)

DIFFERDCE BE'IWEEN EDISON AND

WESTINGlWSE RESULTS

TYPICAL ACCEPTA!CE AC113AL

PARAME'11R REIDAD VALUE CRI11iRIA VAlllE

4. 00NIROL ROD UECTION

HZP-BOL

a. DILTED ROD WORTH 0.35% @ @

b. TUTAL COPE 10 @ @

PEAKING FACIOR (R])

HZP-EOL

a. UECTED ROD WORTH 0.4 57. @ @

b. TUIAL 00RE 14 @ @

PEAKING FACIOR (FQ)

HFP-BOL

a. DECTED ROD WORTH 0.15*/. @ @

b. 'IUTAL 00RE 5 @ @

PEAKING FACTOR (FQ)

HFP-EDL

a. UBCTED ROD WORTH 0.15% @- @

b. 1UTAL CORE 5 @ @
! PEAKING FACTOR (FQ)

|

@ 10 BE SUPPLIED IN 1TICAL
!
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FIGURE 3 3-1
TRIP REACTIVITY - SHAPE

NORMALIZED RCCA REACTIVITY WORTH
VERSUS

ROD POSITION
.
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FIGURE 3.3-2

CAOC ANALYSIS

PEAK LOCAL POWER
VERSUS

CORE HEIGHT
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FIGURE 3 3-3

CAOC ANALYSIS

PEAK LOCAL POWER - PERCENT DIFTERENCE (E-W)
'

VERSUS
CORE REIGHT
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AGENDA KR MELTI!G PRESENTATIONS

1.0 INIRODUCTION AND DVERVIN

2.0 DESCRIPTION OF IWR NEITIRONIC ME"DiODS

2.1 BASIC NEITIRONIC 00MPlTIER 00 DES

2.2 DATA PROCESSI!G AND LINKAGE 00MPtrI1R CODES

2.3 CAILUIATIONAL OVERVIEW

2.4 SCOPE OF ANALYSES PERFDPNED

3.0 &
4.0 VERIFICATION AND CAILULATIONAL AOCURACY OF PWR NEUIRONIC MEIHODS

3.1 INIRODUCTION

3.2 COMPARISONS IICwDI?G U! CERTAINTIES WITH PIANT TERATION AND
PHYSICS TESTS

3.2.1 00RE REACTIVITY
3.2.2 POWER DISIRIBlTTION
3.2.3 00NIROL ROD WORTH
3.2.4 PODERATOR TEMPERATURE COEFFICIENT

3.3 00WARIS0N WITH CERTAIN VENDOR RESULTS

5.0 00NCWSIONS AND SlHMARY

ID:0664N

38


