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WASHINGTON PUBLIC POWER SUPPLY SYSTEM

PO. Box 968 ~ 3000 George Washington Way ~ Ricirland, Washington 993S2-0968 ~ (509) 372-5000

June 9, 1994
G02-94-135

Docket No. 50-397

U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, D.C. 20555

Gentlemen:

Subject: WNP-2, OPERATING LICENSE NPF-21
REPORT ON FLAW IN REACTOR RECIRCULATIONPIPING

References: 1) Letter GO2-93-119, dated May 21, 1993, GC Sorensen (SS) to NRC,
"Report on Flaw in Reactor Recirculation Piping"

2) Letter dated June 11, 1993, JW Clifford (NRC) to GC Sorensen (SS),
"Review of Inspection Report on a Flaw in Reactor Recirculation Piping
at WNP-2 (TAC No. M86491)"

In accordance with the guidance of Generic Letter 88-01, the Supply System hereby transmits
the results of the examination and evaluation of the flaw in recirculation piping weld
20RRC(6)-8. Attachments 1 and 2 provide the evaluation and examination results, respectively.

In response to the request in Reference 2, the Supply System has completed an evaluation of the
use of the NASCRAC computer code which assumes a semi-elliptical circumferential crack and

the use of a model which assumes a 360'ircumferential crack. Attachment 3 contains the
results of the Supply System evaluation of the NASCRAC code and modeling techniques. We
have concluded that the NASCRAC elliptical model provides more realistic results than the
NUREG-0313 model. Therefore, the Supply System willcontinue to use (when applicable) the
NASCRAC elliptical model as a baseline for the evaluation of indications found during ultrasonic
examinations.

'F406240256 940609
PDR ADOCQ 05000397
P 'DR
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Page Two
REPORT ON FLAW IN REACTOR RECIRCULATIONPIPING

Based on the examination results and validation of the computer code and model, the Supply
System concludes that the structural integrity of weld 20RRC(6)-8 willbe maintained during the
next operating cycle of WNP-2. Therefore, staff review and approval is requested by June 29,
1994 to support startup following the R-9 refueling outage.

Should you have any questions or desire additional information regarding this matter, please call
me or P. R. Bemis at (509) 377-4027.

Sincerely,

. V. Parrish (Mail Drop 1023)
Assistant Managing Director, Operations

MGE/sel
Attachments

CC; LJ Callan - NRC RIV
KE Perkins, Jr. - NRC RIV, Walnut Creek Field Office
NS Reynolds - Winston & Strawn
JW Clifford - NRC
DL Williams - BPA/399
NRC Sr. Resident Inspector - 927N
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ATTACHMENT1

REPORT ON FLAWIN REACTOR RECIRCULATIONPIPING

The indication in weld 20RRC(6)-8 was found during the 1991 refueling outage (R-6) by
examination personnel qualified under the intergranular stress corrosion cracking (IGSCC)
Coordination Plan using a manual ultrasonic examination technique. The indication was
examined during the 1992 refueling outage (R7) using the manual technique and a mechanized
technique. Mechanized ultrasonic testing using a mechanized General Electric "Smart 2000
System" was performed during the 1992, 1993, and 1994 refueling outages (R7, R8, and R9).
The manual and mechanized techniques provided comparable results.

The indication depth as measured during R9 was 0.184 inches. The length of the indication
remains unchanged at 3.6 inches. The percent increase in the depth of the indication is within
the statistical variance of the ultrasonic techniques for indication sizing. The percent increase
is also bounded by the fatigue crack evaluation. Therefore, the indication has not exhibited
through-wall propagation since it was sized during R7 and R8.

Although the indication does not exhibit the ultrasonic test (UT) signals characteristic of IGCSS,
IGSCC is being conservatively assumed as the cause of the indication. Table 1 contains the
pertinent data and summarizes previous results,

The 1994 examination results verify that the indication remains bounded by the initialevaluation
documented in Reference 1. The initial evaluation predicted an indication depth based on the
assumption that IGSCC was the driving mechanism. This analysis estimated a depth of 0.47
inches for the. time lapse (3 year) from the initial examination conducted in May 1991. The
analysis also predicted that after six years (1997) the depth would exceed the maximum Code
allowable depth of 0.62 inches. The presently defined depth of 0.18 inches is approximately
10.6% of the predicted growth. Therefore, the Supply System has concluded from the 1994
examination results that there is no indication of significant flaw growth and that continued
operation is acceptable without the repair of the indication.

Reference 2 stated that in the absence of significant indication growth, we would evaluate the
examination frequency. The Supply System willcontinue to monitor this weld indication. The
next examination of the weld willbe performed during the R10 outage, currently scheduled for
the spring of 1995. This weld willremain classified as a category "F" weld in accordance with
Generic Letter 88-01 guidance.
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1) Letter GO2-91-098, dated May 15, 1991, GC Sorensen (SS) to NRC, "Report on Flaw
in Reactor Recirculation Piping, Additional Information (TAC No. 80358)"

2) Letter GO2-93-119, dated May 21, 1993, GC Sorensen (SS) to NRC, "Report on Flaw
in Reactor Recirculation Piping"





Table I
SUMMARYOF INSERVICE INSPECTION EXAMINATIONSFOR WELD 20RRC(6)-8

Refueling
Outage /
year'6

/ 1991

R7 / 1992

NDE Report
No.

1RRU-157

1RRU-166

Through wall

dimension"'5'7'E-2

method
Length
(inches)+

4.5

4.5

Reference gain
Length
(inches)o'A

3.6

Flaw
Depth
(inches)

0.15

0.17

%of
Predicted
Growth<~

14.7

Comments

Manual Ultrasonic

Manual Ultrasonic

R7 / 1992

R8 / 1993

R9 / 1994

R-R7-55

R-R8-111

R-R9401

15'7.5'8.4'A

NA

3.6

3.6

3.6

0.17

0.175

0.184

14.7

10.8

10.6

Mechanized
Ultrasonic by General
Electric SMART
2000 System

Mechanized
Ultrasonic by General
Electric SMART
2000 System

Mechanized
Ultrasonic by General
Electric SMART
2000 System

Notes:

1.

2.
3.
4.

Recirculation piping nominal wall thickness is 1.031 inches. Maximum Code allowable flaw depth is 0.62 inches.
Length based on CE-2 signal disappearing into the baseline.
Length based on reference gain.
Measured flaw de th - ori inal flaw de th
Calculated flaw depth - original flaw depth

~ gQg A
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ATTACHMENT2

NDE Report No. R-R9-001
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GE'Nuclear Energy
EXAMINATIONSUMMARYSHEET REPORT NO.:

MRCM

PROJECT:
D7KJ

PROCEDURE'EV~ FRR:~

SYSTEM:~QBg

WELD NO.:MQBBG{

CONFIGURATION:

REV~ FRR:~
REV~ FRR:~

EXAMINER:

EXAMINER:

EXAMINER:

LEVEL: II

LEVEL:~
WELD TYPE

C3MT C3 PT NUT C„A VT

N CIRCUMFERENTIAL

C! LONGITUDINAL C3 OTHER

DATASHEET NO.(S)'ALSHEET NO.(S):

During the ultrasonic examination of the above referenced weld, one (1) reportable ID connected planar indication was recorded with the "Smart
2000" system utilizing a 45'hear wave and 60'efracted longitudinal wave search units. This indication has the following parameters:

Ind.
No.

Distance from
Zero Reference

Total
Length

Thru Wall
Dimension

Remaining
Ligament

Side of
Weld

Type of
Reflector

Search
Unit

-1.00R 3.60" 18.4% .80" UPST CIRC 45'S I60'RL

The reflector face appears to be smooth and non-faceted without the presence of axial components, which is not typical of IGSCC type
indications. This indication straddles "Lo" reference and starts at 1.0" counterclockwise from top dead center.

Supplemental relooks and thru-wall depth sizing were performed with the "Smart 2000" system utilizing the 60'L search unit. The thru-wall
depth of this reflector was determined by the high angle absolute arrival time tip diffraction method. The length of this indication was determined

by measurements taken from the "Smart 2000" 60'L data with allowances for beam spread. This indication was sized per NUREG 0313
requirements which are more stringent than ASME Section XI. This indication has not exhibited any noticable thru-wall propagation since it was
sized during the previous ISI outage in 1993.

The 45 shear also recorded non-relevant indications, beam redirect, and root geometry, along with the above referenced indication, from the
upstream side of the weld.

The 60'L also recorded inside surface geometry, along with the above referenced indication, from the upstream side of the weld.

No examination was performed downstream due to the valve configuration.

Previous data was reviewed prior to this summary.

EXAMCOMPLETE C3 PARTIALLYEXAMINEDIEXPLAININ COMMENTS) C3 ExAMcoMPLETE IN coMBINATIDNWITH

AODmONALDATAS~EETS: WA

COMPAREDTO: C3PSI NISI REPORTNO(SI: R-R8-111

EXAMINATIONRESULTS: C3 ACCEPTABLE

N NO CHANGE

N UNACCEPTABLE

NO. OF RECORDABLE INOICATIDNB~

ND. OF REFER TABLE INC I CANOED~
'OTALDOSE

~59 MANREM

SUMMARYBY

GE REVIEWED BY

LEVEL DATE

LEVEL DATE

UTIUTYREVIEW

A EVIEW

DATE

PAGE~OF:~
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GE Nuclear Energy
WALLTHICKNESS

PROFlLE SHEET

SITE: W5

PROJECT~

UNIT~ REPORT NO.:

~9dIK,

SYSTEM: RECIRCULSIION COMPONENT IO NO.:JCRRC(SES

POSITION

0'.00"
00'/A 180'/A 270'/A

CROWN HEIGHT~LUSH

1.S

Q( 2

.98"

1.13"

N/A

N/A

N/A

N/A

N/A

N/A

CROWN WIDTH'.2.".

NOM DIAMETER: 20.0"
COMPONENT

~hLVE=
COMPONENT

N/A

2.06"

N/A

N/A

N/A

N/A

N/A

N/A
WELD LENGTH~3.0"
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GE Nuclear Energy INDICATIONPLOT SHEET
SITE: WNP=

PROJECT: 1D7KJ

REPORT NOJ

AB(LOR1

SYSTEM:. RECIRCULATION COMPONENT ID NOJ 20RRC(6)-8 CONFIGURATION: HIP
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GE Nuclear Energy
ULTRASONIC SCAN DATAPRINT SHEET

(AUTOMATEDWITH Smart 2000)

Irr68618:4445sc28416: gag xs~8.988 xX~2.128 ax[ 122J8 5 x[~1.15 in Y(~8.68 in

90
80
70
60
50
40
30
20
10

Vri~29.9
VIi~29. 1

aY~8.8

Qs rr68a1

0.888

0-:cs PT

1/1;,;... „.„, '„" ', 5.128 tn Half Path

P]gg 28~1.158 xX~3.454 45~2.384 5 2[ 1.378 in'ksnrL5.34~
As: 389

0.008 Ys ~8.683
Vs~62.848
aY~62.457

94.601
in 0.250 18.681 t n Half Path

SITE:

WELD NO.:

UNIT: PROJECT NO '~J REPORT NO.:~ROM

SEARCH UNIT:DELSSB INOICATION NO.:~ PAGE:~ OF:~
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o GE Nuclear Energy
ULTRASONIC SCAN DATA PRINT SHEET

(AUTOMATEDWITH Smart 2000)

0 rr68a18:As45sC28416:, pg Kg~8.988) XH[ 2.~128 EIl<[ 1.228' Yi p 1.04 in) '92
f 45.08 in/

98
88
78
68
58
48
38
28
18

98~29.9
914~29.1
4Y~8.8

8.888

Qs rr68a18:Cs P

1IF1 8,, 5.128 in Half Path

pg BR~<.eel xii~sAss 4x~K412 5 2[ 1.498 inJ 58 w[ -8.18

4s. 24846

98 ~45.881
Y71~82.848
4Y ~17. 759

94.681
in 8.258 18.681 in Half Path

SITE: UNIT: PROJECT NO.:~J REPORT NO.:~ILI
WELD NO.:~BBCI8)dl SEARCH UNIT:~SAHIB INDICATION NO.:~ PAGE:~ OF:~

FO982 UF 92 ICY. 5
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GE Nuclear Energy
ULTRASONIC SCAN DATA PRINT SHEET

(AUTOMATEDWITH Smart 2000)

O rr6Scte:As6ei SS-Z6Z: ppg XA[ 1.ZS7) XH[ Z.sea] GX) 1.175J a X [ a.eS i Jn ~ f 1.13 in)

98
Se
78
68
58
48
38
ae
18

6.399 in Half Path

Ye~35.4
Ye1~0.0
4V~35.4

As: 657

QNrr68cte:Cs P, 6el P]gg 38~2852 244~3564 ex~1.512 5 zL2.033~in Xxee1L888J
VX ~4.128
Y44 ~63. 533

68 ~62.485

184.134
in e.eee 18.431 in Half Path

UNIT: PROJECT NO.:~J REPORT NO.:UK<LGS

WELD NO.:~BBcg6Ls SEARCH UNIT:~l INOICATION NO.:~ IeAGE:~ OF:~
VO254 UT.l3 ASY. \
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GE Nuclear Energy

ULTRASONIC SCAN DATA PRINT SHEET
(AUTOMATEDWITH Smart 2000)

0 rr68c18:A 681 88-262: + pg gf 1 287] 8~1[ 2.462] all[ 1~175 q R p 1.62 in] Y [ 1.13 inJ

98
88
78
68
58
48
38
28
18

YR ~55.4
vii~0. 8

49 ~55.4

e.eee

Q rr68c18:Cg P 68l

6.399 in Half Path

gag XR~1.628 XX~2564 RX~1.944 5 2~1.62518 skeW~8.22 'J
Ag..645

YR~4. 128

vs~65.sss
ov ~62.48s

184.134
in 18.431 in Half Path

INDICATIONTIP SIGNAL

SITE: UNIT: PROJECT NO.:~J REPORT NO.:~%su

WELD NO.:MEI8L8 SEARCH UNIT: iIILLBI INDICATION NO.:~ PAGE:~ OF:~
FOI966 IIT IS ASV. I
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O GE Nuclear Energy
ULTRASONIC SCAN DATA PRINT SHEET

(AUTOMATEDWITH Smart 2000)

0 rr68e12:A~681 88-262: Q~pg Xp[ 1.287) Xt.i[ 2.4l62] aXL 1.1~75 a X [ 1.98 in' ( 8.62 in)

98
se
78
68
58
48
38
28
18

r

8 eee,»-ll, 'IIr Ir, rrt rrr r r I'I 'rI» rr»r'r»ir 1/1 " 'Ilr rrr II 'r Ylr 'll" "1'» 'I'r Ir»r 1, 6 399 in Half Path

imrreec12:Cc P,eel P]gg XX~1976 Xii~2.588 6X~1612 5 2~2.875 inj
-3.888

Ye~29.9
vii~8. 8

cv~29.9

Ag. 3412

vR ~8.622
Vii~2.826
eve.414

38.881
in 13.311 in Half Path

UNIT: PROJECT NO.:~J REPORT NO.:~iLOM

WELD NO.:~OSECGL8 SEARCH UNIT:~lCLEI INDICATION NO.:~ PAGE:~ OF:~
FOIY66 UY 1 2 ACV. 1
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o GE Nuclear Energy
ULTRASONIC SCAN DATA PRINT SHEET

(AUTOMATEDWITH Smart 2000)

QG rr68418:A4 681 88-262: QPg XR P 1.258j Xri[ ZT475] eX(~122' X +1 88 in) Y [ 8 38 in[

98
88
T8
68
58
48
38
28
18

78~354
Yn~8. 8

oY ~SS.4

8.888

Qa rr68c18: C P, 681

8.888

1/1 6.399 in Half Path

[/PE XR~1.888 XX~3.5e4 eX~2484 5 2~1.875~in Skew~1.16

VR ~8.376
Yn~63.533
6Y ~63. 157

2

1

184.134
t n 8.888 18.431 1 n Half Path

UNIT PROJECT NO.: ~KJ REPORT NO.:~JRMQi

WELD NO.: SEARCH UNIT:AIL'IEI INDICATION NO.:~ PAGE:—13—OP:~
76766 I77 13 AKV.I
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;'... GE Nuclear, Energy,;.

ULTRASONIC SCAN DATA PRINT SHEET
(AUTOMATEDWITH Smart 2000)

Qa rreec18:Rc 681 ss-262: Q xn} 12se} xr»} 2.4rsj cxL 1.225}~i x } 2.12 in} v
}

48.98 irnn]

98
88
78
68
58
48
38
28
18

Q 888,'ere}r}l»»IIIPPi»ill@i}l}lrsriillrIP4»ili'rrltr}}»r}irrfPII}rl}r}}r}llri}i 1/1 !, lrlllr»lrrliw!Ii»P»r,,'r}l »kiNr»l }IP»llrllXelrev r5 399 in Half Path

}3rr6sc18:cc pr 681 P]}IP}} xR~2124 xr»~3564 63~1448 5 2} 2825 »'n}

YR ~35 4

vii~8.e
oV ~35.4

As: 5859

YR~18.982
V»4~63.533
cv~52.631

,»Ir rI I,

184.134
in 8.888 18.431 in Half Path

SITE: UNIT: PROJECT NO.:~J REPORT NO.:~%0@1

WELD NO.: SEARCH UNIT:~l INOICATION NO.:~ PAGE:~ OF:~
SOIIP3 Uf 13 Rsr». 1
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GE Nuclear Energy
ULTRASONIC EXAMINATIONDATASHEET

(AUTOMATED WITH Smart 2000)

SITE'NIT'ROJECT

NO.:

SYSTEM:

PROCEDURE NO.:

REVISION
NO.'RR

NO.:

EXAMSURFACE TEMP~I~
COUPLANT'EPORT

NO.'ATA

SHEET NO.:M-
CALIBRATIONSHEET NO.:~9d)8

EXAMSTART~420

WELDID'HERMDMETERSIN:~SU BATCH ND.~22 EXAMEND;ML20

SCAN~) SCAN DIRECTIONS GAIN(dB)~IL9 SCAN~V SCAN DIRECTION~UP GAIN(dB):2IUl

FILENAME(S):~611

EXAMINATIONRESULTS: EXAMINATIONRESULTS:

Q NO RECORDED INDICATIONS

ROOT GEOMETRY

Q COUNTERBORE GEOMETRY

Q NONNELEVANTINDICATIONS

Q ACOUSTIC INTERFACE

Q INSIDE SURFACE GEOMETRY

NONCEOMETRIC INDICATIONS

OTHER;

Q NO RECORDED INDICATIONS

~ ROOT GEOMETRY

Q COUNTERBORE GEOMETRY

Q NONWELEVANTINDICATIONS

Q ACOUSTICINTERFACE

INSIDE SURFACE GEOMETRY

aI NONNEOMETRIC INDICATIONS

OTHER:

COMMENTS: COMMENTS:

~aPImantalscanfILenhanc

SCAN:%69 SCAN DIRECTION~NUB GAIN(dB)~Z,D SCAN~ZO SCAN DIRECTION~QllP GAIN(dB)~ZS

DISK/SIDE'XAMINATION

RESULTS:

DISK/SIDE:

EXAMINATIONRESULTS:

FILENAME(S):~I2LZ9

Q NO RECORDED INDICATIONS

Q ROOT GEOMETRY

Q COUNTERBORE GEOMETRY

4 NONWELEVANTINDICATIONS

COMMENTS:

Q ACOUSTIC INTERFACE

Q INSIDE SURFACE GEOMETRY

Q NONNEOMETRIC INDICATIONS

Q OmER:

Q NO RECORDED INDICATIONS

Q ROOT GEOMETRY

Q COUNTERBORE GEOMETRY

Q NON.RELEVANTINDICATIONS

COMMENTS:

ACOUSTIC INTERFACE

Q INSIDE SURFACE GEOMETRY

IQ NONCEOMETRIC INDICATIONS

Q OTHER

SCAN:~ SCAN DIRECTION~S GAIN(dB)~~ SCAN~L8 SCAN DIRECTION~M GAIN(dB)~

FILENAME(S):

EXAMINATIONRESULTS:

Q NO RECORDED INDICATIONS

Q ROOT GEOMETRY

Q COUNTERBORE GEOMETRY

Q NONWELEVANTINDICATIONS

COMMENTS:

Q ACOUSTICINTERFACE

Q INSIDE SURFACE GEOMETRY

Q NONWEOMETRIC INDICATIONS

Q OmEIL

EXAMINATIONRESULTS:

Q NO RECORDED INDICATIONS

Q ROOT GEOMETRY

Q COUNTERBORE GEOMETRY

Q NONWELEVANTINDICATIONS

COMMENTS:

Q ACOUSTIC INTERFACE

Q INSIDE SURFACE GEOMETRY

P NONEOMETRIC INDICATIONS

Q OmER:

GE

EXAMINER

wP~
LEVEL DATE

~~ ~~/i'-9
LEVEL DATE

UTILITYREVIEW DATE

DATE
PAGE~OF:~





GE Nuciear Energy
ULTRASONIC EXAMINATIONDATASHEET

(AUTOMATED WITH Smart 2000)

SITE:

UNIT'ROJECT
NO.:

PROCEDURE NO.:P-
REVISION

NO.'RR

NO.:

REPORT
NO.'ATA

SHEET NO.:~d(EDD2

CALIBRATIONSHEET NO.:MMLL492

SYSTEM: EXAMSURFACE TEMP~~ COUPLANT~QU5DSBEE EXAMSTARTS'M—

THERMOMETER SIN:~IIIU BATCHNO.'XAMEND:~9

SCAN~19 ( SCAN DIRECTION~(OH CAIN(dS)~UI

FILENAME(S)~GG10
EXAMINATIONRESULTS: EXAMINATIONRESULTS:

FILENAME(S):

SCAN~1? SCAN DIRECTION~KhL GAIN(dB):~9

I 'O RECORDED INDICATIONS

~ ROOT GEOMETRY

L COUNTERBORE GEOMETRY

4 NON RELEVANTINDICATIONS

COMMENTS:

d ACOUSTICINTERFACE

II INSIDE SURFACE GEOMETRY

IOI NON-GEOMETRIC INDICATIONS

0 OTHER:

Q NO RECORDED INDICATIONS

Q ROOT GEOMETRY

Q COUNTERBORE GEOMETRY

I( NONNELEVANTINDICATIONS

COMMENTS:

- ACOUSTIC INTERFACE

'NSIDE SURFACE GEOMETRY

NONNEOMETRIC INDICATIONS

OTHER:

SCAN:Jgh SCAN DIRECTION~S GAIN(dB)~K SCAN:Mlh SCAN DIRECTION~S GAIN(dB)~S

DISK/SIDE'XAMINATION

RESULTS: EXAMINATIONRESULTS:

FILENAME(S):

Q NO RECORDED INDICATIONS

Q ROOT GEOMETRY

Q COUNTERBORE GEOMETRY

CJ NONWELEVANTINDICATIONS

COMMENTS:

Q ACOUSTICINTERFACE

Q INSIDE SURFACE GEOMETRY

Q NONHSEOMETRIC INDICATIONS

OTHER

Q NO RECORDED INDICATIONS

Q ROOT GEOMETRY

Q COUNTERBORE GEOMETRY

Q NON.RELEVANTINDICATIONS

COMMENTS:

'COUSTIC INTERFACE

( INSIDE SURFACE GEOMETRY

i NONNEOMETRIC INDICATIONS

'THER;

SCAN:~ SCAN DIRECTION~S GAIN(dB)~16 SCAN~L6 SCAN DIRECTION~5 GAIN(dB)~$

DISK/SIDE'XAMINATION

RESULTS:

FILENAME(S): DISKISIDE:~t! FILENAME(S):

EXAMINATIONRESULTS:

Q NO RECORDED INDICATIONS

0 ROOT GEOMETRY

Q COUNTERBORE GEOMETRY

Q NONWELEVANTINDICATIONS

COMMENTS:

Q ACOUSTIC INTERFACE

Q INSIDE SURFACE GEOMETRY

0 NONNEOMETRIC INDICATIONS

0 OTHEIL

Q NO RECORDED INDICATIONS

0 ROOT GEOMETRY

Q COUNTERBORE GEOMETRY

Q NON4EELEVANTINDICATIONS

COMMENTS:

Q ACOUSTIC INTERFACE

Q INSIDE SURFACE GEOMETRY

Q NONNEOMETRIC INDICATIONS

O OTHEIL

0

GE

5 //
LEVEL OA E ~

LEVEL DATE

UTILITYREVIEW DATE

sP~ PAGE~OF:~
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GE Nuclear Energy
ULTRASONIC SCAN PARAMETER SHEET

(AUTOMATEDWITH Smart 2000)

SITE:

UNIT:

PROJECT NO.:~J

PROCEDURE NO.:

REVISION
NO.'RR

NO.'EPORT NO.:

DATASHEET

NO.'ELD

ID'OTORSTEPS: CIR: ~iRCLLIQ TRA:~IfLORQfl

WELD REFERENCE, (GE-ADM-1005): Lo: Wo SEARCH UNIT~P~HB

COMPONENT DIA:~ WELDLENGTH:~ TRACKDIA~M~ ARMLENGTH:~ TRACK
LOCATION'CAN

PARAMETERS

SCAIR~ SCANOIRECTION:~UZ SKEVI~ SCAN:~ SCAN DIRECTIOIR~UP—SKEW:~

SEfL~IN ~ ISES~I HSNNISILE" ISESZISILX

START:

SIZE:

STARI'. ~W—
SIZE: 'LZE

OFFSET: ~ ~
CIII'ESOLUTION:

~ISSUE ~Z TRA'FFSET: ~ ~E CIII'—

RESOLUTION:~K ~QZ
TRA'OTOR

DIIL: ~SF ~jhjhl ROT: MOTOR DIR.: ~fbfFJjSF ~QfjfEISI ROTC.QQIIIIIQQOJ5RSijjE8d

SCAN:~ SCAN DIRECTION:~IMIP—SKElR~CLEE SCAID~ SCANDIRECRON:~CUP SKEVI:~OW—

EEIIS~PP ISEE ~1 ~ASPPPP ~ ISES~~

START: START:

SIZE: SIZE:

OFFSET: ~ ~ Oll:

RESOLUTION:~SSK ~009
TRA'FFSET: ~ ~

Clll'ESOLUTION:~ISSS~C
TRA'OTOR

DIR.: ~QfjfEVjl JbljfEfjSF ROT'OTOR DIR.'QIIMg ~IEfISF

ROT'CAN:~

SCAN OIRECOON:~ SKEW~ SCAIC~ SCAN OIRECOOR:~ SKEW/~

EESESISILS~ ISEZmSILZ

START:

SIZW

START:

OFFSET: ~ ~ CIR:

RESOLUODIC~ ~ TRA

OFFSET: ~ ~ CI

RESOLUODIR~ ~
TRII'OTORDIIL'~ ROT'OTORDIR:~ ~ ROT'
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E ER LEVEL DATE
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GE Nuclear Energy.
ULTRASONIC SCAN PARAMETER SHEET

(AUTOMATEDWITH Smart 2000)

SITE:

UNIT:

PROJECT NO.:~

PROCEDURE NO,:~EllLZ&&

REVISION NO.

FRR

NO.'EPORT NO.:MUD
DATASHEET NO.' 9-

SYSTEM'ELDID'OTORSTEPS: CIR:M55MIJfL TRA:MQMRLIO

WELD REFERENCE, (GE-ADM-1005): Lo: WO

COMPONENT DIA:~ WELD LENGTH:~ TRACKCIA~~ ARMLENGTH:~ TRACK LOCATION:

SCAN PARAMETERS

SCAM:~ SCANDIRECTIOIR~Olf SKEW~ SCAM~ SCANDIRECTIDM~QIH SKMW~

Q~FFl ~~~ ~Pl ~l~
START: START:

SIZE:
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GE Nuclear Energy
ULTRASONIC CALIBRATIONDATASHEET

(AUTOMATEDWITH Smart 2000)
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PROCEDURE NO.: REVISION:~ FRR:~

Instrument

Search Unit

Manufacturer / Model

Manu/acturer Serial No,

System Serial No.

~at MP ~ZI'crit-~
Sire Freest. Angle%lode Incident to wedge front

Cable - - WMZ~
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Calibration Standard
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5. UNITS:
Q DISTANCE II HALF PATH TIME

6.
VELOCITY'.
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3. VOLTAGE: (v)

4. WIDTH: (Ns)

INITIAL
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VERIFIED

VERIFIED

TIME DATE

05/11/64

OPER. COMP.

20RRC(6)4I

REPOR
NO

RR9401

5. FILTER: @NONE Q0.5-2MHz 01-5MHz
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6. RECTIFICATION: Q NONE Cl UNIPOLAR+ C3 UNIPOLAR-

ig BIPOLAR

7. SMOOTHING: Cl NONE Cl FAST 0 MEDIUM ISLOW

FINAL 07:30 05/11/94 lg 20RRC(6i4I
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LEVEL DATE

LEVEL DATE
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ATTACHMENT3
EVALUATIONOF SUPPLY SYSTEM METHODOLOGY

EXE UTIVE UMMARY

In Reference 1, the Supply System reported to the NRC that an indication had been discovered
in pipe to valve weld 20RRC(6)-8. The inspections performed to date have not confirmed that
the indication is a flaw. For the purpose of this discussion, the indication is conservatively
assumed to be a flaw and is identified as such. Further correspondence on the issue is identified
by References 2 through 8. In conversations with the staff following the submittal of Reference

7, the NRC staff reviewer raised a concern regarding the Supply System methodology
(NASCRAC elliptical model) used to evaluate the piping flaw. Reference 8 requested that the

Supply System evaluate the code and model used for evaluation of the flaw.

Based upon the results of the equivalent model developed using the equations provided in
NUREG-0313, Revision 2, Appendix A, the Supply System has concluded that the NASCRAC
elliptical model provides more conservative results than the NUREG-0313, Revision 2, Appendix
A model. Therefore, the Supply System believes that the methods used meet the intent of the
recommendations identified in NUREG-0313, Revision 2.

HISTORY

In May of 1991, during ultrasonic examination of weld 20RRC(6)-8, an indication was
discovered. Reference 1 documented this discovery and identified the methodology used to
perform the flaw evaluation. The evaluation summary attached to the letter identified the
NASCRAC computer model used and details of the applied stress state. Strict adherence was
observed in applying the technical requirements identified in NUREG-0313, Revision 2 (e.g.,
modeling, weld residual stresses and crack growth rates). This NASCRAC evaluation predicted
a remaining life of approximately six years.

Reference 2 provided the staff additional information about the loads (stresses) and NDE results.
The indication did not appear to be IGSCC due to the lack ofaxial components that are normally
seen with IGSCC; however, the Supply System treated the indication as an IGSCC flaw and

evaluated it as such. The weld in question had undergone Induction Heat Stress Improvement
(IHSI) in 1983 and the residual stress distribution would be compressive due to this treatment.
The Supply System did not take credit for these compressive stresses (approximately 40 ksi
compressive) and treated the weld as if it were in the as-welded condition using the stress

distribution identified in the NUREG when performing the analysis. The staff concluded in
Reference 3 that there was reasonable assurance that structural integrity of the piping would be
maintained and that WNP-2 could restart.
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In Reference 4, the staff provided a detailed safety evaluation of the flaw evaluation performed

by the Supply System. The staff safety evaluation discussed the Supply System use of the

computer code NASCRAC and the applied stress states. The staff also conducted an

independent analysis and concluded that the plant could operate until R7.

In May of 1992 during R7, the flaw was reexamined using qualified ultrasonic techniques. This
information was provided to the staff in Reference 5. The Supply System determined that the

flaw had not changed in length or significantly in depth; that the flaw remained bounded by the

evaluation in Reference 2; and that the flaw had not propagated. Reference 6 documented the

staff review of the flaw evaluation and determined that the plant could restart following R7.

During R8 the flaw was examined again and the Supply System determined that the flaw depth
had not changed, The only change noted was in the length, originally reported as 4.5 inches.
We have concluded the length of the flaw is actually 3.6 inches. This difference was the result
of a change in the EPRI practice for detection of length based on reference gain. This
information was provided to the staff in Reference 7. The flaw remained bounded by the earlier
evaluations and had not grown in depth.

I'ollowing conversations between the staff and the Supply System, the NRC requested in
Reference 8 that the Supply System:

use a model that provides the equivalent results to the model in NUREG-0313,
Revision 2, Appendix A that assumes a 360'ircumferential crack and;

evaluate the NASCRAC computer code based upon the different results obtained between
the code used by the Supply System and the code used as discussed in NUREG-0313,
Revision 2.

E ALENTM DELU ING APPENDIX A

The Supply System evaluation (NASCRAC) was performed using an influence function model
for an elliptical crack in a cylinder. The use of the influence function is discussed in Appendix
A of NUREG-0313 Revision 2. The staff has requested the Supply System use a model that
provides equivalent results to the model in NUREG-0313, Revision 2, Appendix A. This would
require the 3.6 inch long flaw (measured length) be evaluated as a full internal circumferential
flaw of approximately 56 inches in length. As stated in NUI&G-0313, Revision 2, Section 4.3,
multiple cracks less that 20% the circumference in total length, may be treated as one crack with
the length equivalent to the sum of the lengths. In addition, cracks with a total length which
remain less than 30% of the circumference, after crack growth, may be treated as one crack
provided each crack is separated by at least 20% of the circumference from all other cracks.
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If multiple cracks may be treated as one crack with a total length less than the full
circumference, it would be inappropriate to consider a single indication of 3.6 inches as ifit
were a fullcircumferential flaw and to use the circumferential flaw shape in the model to predict
crack growth. The two model methods, elliptical flaw shape and circumferential flaw shape,

are different approaches which willresult in different maximum crack depths and time to failure,

The Supply System developed an equivalent model by writing a computer program which
rigorously applies the IGSCC propagation methodology outlined by Appendix A of the NUREG.
Using a refined integration time step, the Supply System determined that the remaining life as

determined by the NUREG Appendix A evaluation would be approximately eight operating
years,

REEVALUATION F THE NASCRAC COMPUTER C DE

When the Supply System first reviewed NUREG-0313, it was determined that there was a need

for a more sophisticated computer code for performing flaw evaluations. The Supply System
was using the EPRI BIGIF code at the time, but wanted a code that would allow the modeling
of stress corrosion cracking using ASME Code stresses superimposed on the weld residual
stresses.

The stresses applied in the WNP-2 Reactor Recirculation Cooling (RRC) System model are those

required by the ASME Code for flaw evaluation. These stresses are deadweight, thermal,
pressure, weld residual stresses and (conservatively) seismic. The Appendix A methodology
only takes into account the stresses due to welding and pressure. The Supply System believes
this to be an approximation which may not always yield conservative results. In piping systems,
some of the highest continuously applied stresses are due to thermal bending and these stresses

also contribute to IGSCC failures. Because of the need for modeling flexibility and the

acceptance of the influence function by the staff as an evaluation method, the Supply System
purchased the NASCRAC computer code from Failure Analysis Associates.

The Supply System compared the NASCRAC code to the PRAISE code, a probabilistic fracture
mechanics code for piping reliability, developed by Lawrence Livermore National Labs under
funding from the NRC. (This code was presented at a workshop at the NRC Training Center
in Bethesda, Maryland May 4 and 5, 1992). The PRAISE code is used to predict the initiation
of IGSCC and predicts growth rates. The elliptical flaw model that is used in the PRAISE code
is identical to the influence function (elliptical model) used by the Supply System in the
NASCRAC code. This was taken into consideration by the Supply System when deciding to use

NASCRAC.
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The Supply System has invested significant resources in developing procedures which we believe
comply with the NUREG-0313 Revision 2 evaluation criteria. This effort has resulted in a

verified computer code which has demonstrated an ability to evaluate flaws more realistically
than the Appendix A methodology. Therefore, based upon our evaluations, the Supply System
has concluded that the NASCRAC computer code and our methods of evaluation meet the intent
of NUREG-0313 Revision 2 and are in compliance with the ASME Code requirements.

THE STAFF'S EVALUATION

Reference 8 indicated that the staff's calculations showed a crack depth of 0.62 inches after
about four years of operation. When the Supply System calculated the predicted crack growth
using the NUREG-0313, Revision 2, Appendix A evaluation methodology, the result estimated
about eight years. It appears the four year life predicted by the staff was determined in one of
two following methods:

~ using a very coarse time step size in the evaluation methodology to predict the crack
growth, or

~ by substituting the Supply System's applied loads (pressure, deadweight, thermal,
seismic) in the Appendix A equation in lieu of the membrane stress caused by pressure.

In-either case, the maximum flaw depth of 0.62 inches was used. This maximum flaw depth
is taken from ASME Code Section XI, Table IWB-3641.5; however, this value is for elliptical
flaws, not the circumferential flaw used in the staff evaluation. It appears to the Supply System
that the staff evaluation used a mixture of stresses different from those used in NUREG-0313,
Revision 2, Appendix A equations or an acceptance criteria for the circumferential flaws which
differed from the ASME Code criteria accepted by the industry. These techniques could explain
the differences between the results obtained by the staff and the Supply System when predicting
the time to exceed the maximum allowable depth of 0.62 inches.

RK ULAT RY POSITION

NUREG-0313, Revision 2 is the NRC staff recommendation for crack evaluation. The Supply
System has evaluated the guidance provided by the staff in the NUREG-0313 and in Generic
Letter (GL) 88-01, "NRC Position on IGSCC in BWR Austentic Stainless Steel Piping." In
Reference 4 the staff concluded, based in part upon the NASCRAC evaluation performed by the

Supply System, that there was a reasonable assurance that the structural integrity of the piping
would be maintained until R7. Therefore, the Supply System believes that the NASCRAC
evaluation has been accepted as an alternate measure as allowed by NUREG-0313 and

GL 88-01.
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C NL IN
After completing the evaluations requested in Reference 8, the Supply System has reached the

following conclusions:

1. The use of the NASCRAC code, which predicted about six years of remaining life, is
more conservative than the results obtained by using the methodology exactly as

described in NUREG-0313.

2. The methods used by the Supply System in predicting crack growth are consistent with
the guidance in NUREG-0313 and are in compliance with the requirements of the ASME
Code.

3. The methods used by the Supply System in the evlauation of the flaw present an

acceptable alternative to the methodology in Appendix A of NUREG-0313.

REFERE

1) Letter GO2-91-096, dated May 5, 1991, GC Sorensen (SS) to NRC, "Report on Flaw
in Reactor Recirculation Piping (TAC No. 80358)"

2) Letter GO2-91-098, dated May 15, 1991, GC Sorensen (SS) to NRC, "Report on Flaw
in Reactor Recirculation Piping, Additional Information (TAC No. 80358)"

3) Letter dated May 23, 1991, PL Eng (NRC) to GC Sorensen (SS), "Flaw in Reactor
Recirculation Piping at WNP.-2 (TAC No. 80358)"

4) Letter dated February 14, 1992, PL Eng (NRC) to GC Sorensen (SS), "Safety Evaluation
of a Flaw in the Reactor Recirculation Piping at the Washington Public Power Supply
System (WPPSS) Nuclear Project Number 2 (TAC No. M80358)"

5) Letter GO2-92-123, dated May 14, 1992, GC Sorensen (SS) to NRC, "Report on Flaw
in Reactor Recirculation Piping (TAC NO. 80358)"

6) Letter dated June 25, 1992, RR Assa (NRC) to GC Sorensen (SS), "Review of Updated
Report on Reactor Recirculation Piping Flaw at Washington Public Power Supply System
(WPPSS) Nuclear Reactor Number 2 (TAC No. M83721)"
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