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PALADON STATUS

A PALADON TOPICAL - WCAP-9485 WAS SUBMITTED TO THE NRC

'FOR REVIEW IN DECEMBER, 1978. IN SEPTEMBER, 1979, THE

NRC GAVE SER FOR THE FOLLOWING PALADON APPLICATIONS.

IS0 THERMAL TEMPERATURE COEFFICIENT*

. CONTROL R0D WORTHS'

!

I POWER DISTRIBUTION'

CRITICAL BORON CONCENTRATIONS ,-

DROPPED ROD / BANK-PEAKING FACTORS'

N-1 R0D WORTH*
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ROD SWAP

PALADON IS ALSO RECOGNIZED AS AN APPROVED

DESIGN TOOL FOR ROD SWAP. THIS INVOLVES

THE USAGE OF PALADON IN 3-D MODE.
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PRESENT PLANS FOR PALADON

AN ADDENDUM TO WCAP-9485 WILL BE ISSUED

BY JUNE, 1981. THIS ADDENDUM WI- ADDRESS

3-D APPLICATIONS.
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USE OF NON-STANDARD METHODS

WESTINGHOUSE NUCLEAR DESIGN PROCEDURES

AS WELL AS WESTINGHOUSE RELOAD SAFETY

EVALUATION METHODOLOGY (WCAP-9272)

PERMIT THE DESIGNERS TO USE NON-STANDARD

METH:)DS PROVIDED THAT THE NON-STANDARD

METHODS ARE BENCHMARKED TO STANDARD

METHODS AND FOLLOW NORMAL QUALITY ASSURANCE

PROCEDURES.
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NON-STANDAPD METHODS ARE USED FOR

BETTER CORE REPRESENTATIONS'

MORE ACCURATE METHODS /MODELS-

CODE LIMITATIONS-

EMERGENCY RESPONSE-

.-
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OBJECTIVE:

TO PRESEttr 3D PALADCN DATA WHICH ILLUSTRATES P/_ADON'S CAPABILITY

AS A 3D DESIGN TOOL +

SlfiVRY CF DISCUSSI0ti:

- COMPARISONS WITH MEASUREMENT

ROD WORTHS

ROD SWAP RESULTS

PSEUDO-EJECTED ROD INCORE MAPS

CmPARISONS WITH STANDARD METHODS-

SIMILARITIES AND DIFFERENCES BEDEEN 3D PALADON AND 3D TURTLE

PALADON/ TURTLE COMPARISONS FOR ROD EJECTION

PALADON/TLRTLE STEAMEREAK COMPARISONS

PALADON/ TURTLE FXY(Z) COMPARISONS

AXIAL POWER SHAPE COMPARISONS

.
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CftlTROL ROD IDRTll COPARISOf1S
-

f[[PLANT CYCLE CONFIGURATION MEASUREMEllT* [pf (
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" STANDARD MEASUREt1ENT TECHNIQUE
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R0D St# R00 iMll CffTYRISONS
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CGPARISONS TO PSELTO-EJECTE FOD

'

It! CORE FLUX IMPS

PSEUDO-EJECTED ROD MAPS ARE USUALLY TAKEN DURING FIRST CORE-

.

STARTUP TESTING

:

~ ACCURACY OF PSEUDO EJECTED ROD FLUX MAPS IS HINDERED BY LOW FLUX-

LE'ELS; SPATIAL XENON TRANSIENTS, AND THE NEED FOR FULL CORE<

(HENCE, CCARSE MESH) TURTLE INCORE CONSTANTS

MEASUREMENT ERRORS ARE LARGER THAN FOR HIGH POWER, STEADY STATE-

[. CONDITIONS

:

DESPITE THE AME, CTPARISONS OF 3D-PALADON POWER DISTRIBUTIONS-

WITH MEASUREMENT SHOW GOOD AGREEMENT
J'
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CYCIE 1 PIllIRE.lCGFD R00 Cftf'ARISONS FITil WASilICUff
.

TtRTLE-IllCORE TlRTLE-INCORE
'

MEASLEEMENT 3D-PALADON HEASlEEMENT 3D-PALM G
'

CASE FAH LOCAURL f^H LOCATIQI fn LOCATIGl fo LOCATIQ1

IlLDO}P . CYCLE 1
D$'C/57Ii/185

l [ pop C CLE1[
X T, EJ.

Il(DOP CYCLE 1
IqP, D EJ.
D/0, C

l (DOP A CLE1
T, D EJ.

.

^

3 (DOP 3 CYCLE 1

DI hYlib

Il(DOP CYCLE 1
IgP, EJ.
D/ 0,

lMD CLE1) T, ) EJ.
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CGPARISONS WITH SIMDED FEIF0DS

- 3D PALAD0il kOULD REPLACE Td-TURTLE

(2-croup COARSE l'ESH DIFPJSICN THECRY MCDEL)

-- 3D PALAD0tl APPLICATIONS KtJLD CONSIST OF THOSE ITEMS

ICENTIFIED IN THE RELOAD METHODOLOGY TCPICAL (WCAP-Tt72)

-- WESE AFPLICATICNS PRit%RILY CONSIST OF:

STEAMLINE EREAK CALCULATIQlS-

HZP ROD EJECTICtl CALCULATIONS-

- FXY(Z) DETERMINATION FOR INPtK TO THE

LOSS OF COOLANT ACCIDENT f_INAL _/CCEPTNICE

CRITERIA ANALYSIS
_

.
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3D PAUDGl / 3D TURTE ROD EJECTIGi CCPPARISRIS

THECRITICALQUANTITIESAREFgANDA EJ

TURTLE PAU\ DON

TURTLE PALADON acEJ UCEJ

PLAffT CASE Fg Fo (%ao) (% to)
+ a,c

-.-

3 LOOP D EOL h7F

CYCLE 2 -H-14 EJ.

31.00PD E0L HZP

CYCLE 2 H-24 EJ.

4LOOPD EOL HZP

CYCLE 6 K-04 EJ.

4 LOOP D E0L HZP

CYCLE 6- K-04 EJ.
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3D PAllCG / 3D TURT1.E PJTFETICAL

STEMLINE FEh' CffPARISO:S

- 3D STEAMBREAK CALCULATIONS NORMALLY PROVIDE THE HOT ASSEMELY

AXIAL FChER SHAPE FOR INPUT TO THE THERMAL HYDRAULICS CODE TFAT

PERFORMS THE DNB CALCUt.ATION

-- 3D STEAMBREAK CALCULATIONS CAN ALSO VERIFY THE REACTIVITY

CONSERVATISM OF THE FSAR STEN 1LINE EREAK ANALYSIS NO PROVIDE

PADIAL P0bER DISTRIBUTION FACTORS FOR INPUT TO THE T/H DNB

ANALYSIS-

k.
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HYPOTHETICALPREAKSTATENINTS

FOR TYPICAL 3 AND 4 (HP PIMS

+ a,c

4 bP E 4 1.00P E 3 1.00P D 3 l.DCP D

INSIDE BRK. IllSIDE ERK. INSIDE SRK. !!iSIDE ERK.

WITH POWER W/0 POWER WITH P0tER W/0 POWER

POWER (%)
- ~

PRESSURE (PSI)-

FL0w (GPM)

COLD LEG TEMP.

FOR FAILED LOOP ( F)

COLDLEGTEMP.

FCft REMAINING LOOPS ( F)

PPMBORCN

- -

.

*ARTICIFIALLY SET TO ZERO
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3D PALAEGI / 3D TURTLE STEA9 LICE EREAK

STATEPOINT PEACTIVITf* CTPARISON

3D-TL'RTLE 3D-PALAEG1

(Edo) (740)
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WITH P0hER

!4 LOOP E
|

W/0 PCVER i

l

l

3 LOOP D
i

WITH POVIER

3 LOOP D

W/0 P0hER
_

_

* REFERENCE CONDITION IS HZP N-1 CONFIGURATION
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- IHE FOLLOWIt0 FIGURES SHOW CORE AVEPAGE AXIAL POWER SHAPES FOR

VARIOUS POVER LEVELS AND CONTROL ROD CONFIGURATIONS IN A

TYPICAL 4-LOOPPLANT
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(.ONCLUSIONS

.

EXCELLENT AGREEMENT HAS BEEN SHOWN WITH 2-D PALA"0N.
,

4

RELATIVE TO OTHER METHODS AND MEASUREMENTS
;

4

:
: EXCELLENT AGREEMENT HAS BEEN SHOWN WITH 3-D PALADON-
,

RELATIVE TO OTHER METHODS AND MEASUREMENTS
1

EJECTED Rr4D' .

STEAM LINE BREAK.

FXY(Z)-

ASSORTED ROD AND UNRODDED RADIAL AND AXIAL!
.

POWER SHAPES

.

GENERIC AND PARTICULAR BENCHMARKING OF 3-D PALADON Oh.
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~A-PARTICULAR PLANT HAS BEEN SHOWN
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