NUREG/CR~-528F5
PARAMETER JE-17€
a
SRAFT
CLOSEOUT OF I1E BULLETIN 78-13
CRACRING IN FEEDWATER SYSTEM PIPINC
January 4 1901
v Revigion &
0
4
PARAMETER, Inc
‘ Elm Grove Wisconsir $312¢
v J Foley 3 $ Dean i Hennick

Prepared for

Uu. § Nuclear Regulatory Commissior
Office of Nuclear Resctor Regulatior

Technical Monitor: C. H. Berlinger, NR}

Project Manager b S Weet NRF

- Lead Engineer N. P Kadambi, NR}




-2

= 2%

oD T D e

ot

L

-y

" ey

.

Pl A
~
—
-~

-
- e

B
Sk P T3
-

C

or
E]

Lttt

1 8

»

by

!AV

Or
)

us,
report,

such

.
-

\
¥

t »
ons

o o
S ™
o

les
r &n)
ty, ex
y lepé
any ¢
such v
produ

thir
owned

oL

-

hi

O

d
r

e I

t

4
r

T
.

.

- O™

party

ITICE

repered

)
ne
ng

th

&8s B
&n sgenc
ent .
ent nor

eir emplovees,
ssed oY

iebility ¢

(‘

or

perty's
f any
process

yepresents

would

ights.

n ac
y of

Bny

count
the

Neither the

BRENCY
wekes

ipmplied, or

r regponsi~

use,

informetion,

disclosed
that ite

not

infringe




This report documents closeout of It Bulletin 79-13
regarding ctracks in the feedwater system piping of certain PwkRs,
Closeout is based on implementation and verification of ®ix
required acztions by licensees and three reau.red actions by
designated applicants for operating licenses (DADLs) . Evaluations
of licensee responses, NRC/Regional inspection reports, and NRC
memoranda in accordance with specific criteria indicates that the
bulletin is closed for all of the 54 PWRs required to respond,
including 13 DADLs. It is concluded that (1) actions required by
the bulletin have been taken by the affected facilities, and (2)
the concerns expressed in the bulletin were validated in that
cracks were found and corrected at M@ of the D54 facilities.

Background information is provided in the Introduction and
Appendix A,

il
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INTRODUCTION

In accordance with the Statement of Work in Task Order 37 under
Contract 05-85-157-02, this report provides documentation for
the closeout of 1E luilctin 7%=-13 and its two revisions.
Documentation is based on th: ‘cords obtained from the NRC

Document Control System. copies of the bulletin and its two revisions are
included in Appendix A.

On May 20, 1979, leaking of coolant $rom circumferential
Cracks was reported in two feedwater lines at Cook, Unit 2 in the
1é=inch elbows adjacent to Ltwo steam generator noziles.
Subsequently, cracks or crack indications were found in all steanm
eenerator feedwater lines at similar locations in both units of
the Cook plant. Westinghouse is the supplier of the nuclear stean
supply system for the Cook facilities.

On May 25, 1979, the NRC sent a letter to all operators of
PWRs informing them of the Cook failures and requiring them to
submit certain information regarding feedwater piping, pursuant
to 10 CFR Part 50.54(f). This letter has been included in
Appendix R on pages A-14 and A-1% without the voluminous service
lists. Although the letter addressed the subject matter of
Bulletin 79-13, it is separate and distinct from the bulletin '
and is included herein for completeness alone. The documentation
for the closeout of Bulletin 79-13 did not rely on submittals in
response to the May 25, 1979 letter, nor on any NRC reviews of
such submittals.

The Bulletin 79-13 was issued by the NRC on June 25, 1979
with six required actions. The bulletin requirements included
volumetric examinations of feedwater pipe weld areas, visual
inspections of feedwater piping supports and snubbers in
containment, review of the adequacy of procedures for responding
to a feedwater line break, and reporting the sensitivity of
methods for detecting feedwater leaks in containment. Revision 1
of the bulletin was issued on August 30, 1979 to require
volumetric and visual examinations by designated applicants for
operating license (DADLs). Revision 2 of the bulletin was issued
on QOctober 16, 1979 to reduce the scope o0f the examinations on
the basis of prior results.

The potential safety significance of the cracking, as
explained in the bulletin, is that likelihood of a feedwater line
break is increased i1f the piping is degraded and a seismic event
or water hammer occurs. As a result of the examinations cracks
were discovered in feedwater lines of several facilities supplied
by Westinghouse and Combustion Engineering. Typically, cracking
was found in the steam generator neczzle-to-elbow welds.
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Documentation of utility responses and NRC/Reg:on inspection
renorts is provided in Appendix B, Table B.1 as the basis for
bulletin closeout. Also included in Appendix B in Table B.2 is &
brief table that iddentifies cracking found after the initial
examinations in response to the bulletin, The NRC staff is aware
that some licensces implemented augmented inspections on their
feedwater lines subseguent to taking the actions required by the
bulletin, The closeout of the Bulletin 79-13 1w not contingent on
conduct o©of the augmented Iinspections bDecause the »ulletin
required one~time inspections. Thus, other inspections sisilar to
those shown in Table B.2 may have been performed at PWR's, but it
is not necessary to capture them in this closeout report.
Abbreviations used in this report and associated documents are
listed in Appendix C.

SUMMARY

1. The bulletin i1e closed for the following 1§ operating
fecilities for which required actions, repairs, and
modifications of cracked feedwater piping have been completed
satisfectorily (Criterion 1, see¢ page B-11)

Beaver Velley 1 Palisades Surry 1,2

Cook 1,2 Point Besch 1,2 Turkey Point 3,4
Ginna Robineon 2 Yankee-Rowe 1
Kewaunee Salem 1 Zion 1,2
Millstone 2 San Onofre 1

2. The bulletin is closed for the following 17 opertting
fecilities for which required actions were compl ted and no
indications of cracking in the feedwater piping were found
during the initial examinations (Criterion 2, r:e page B-11)

Arkansas 2 Haeddem Neck Oconee 1,2,3
calvert Cliffs 1.8 Indien Point 2,3 Prairie lsland 1,2
Farley 1 Maine Yankee St. Lucie 1
Fort Calhoun 1 North Anna 1 Trojen

58

3. The bulletin is closed for the following 13 facilities owned
byqapplicents for operating licenses (DAOLs) who issmr
committed to perform inspections following hot functional
tests (Criterion 3, see page B-11)

Diableo Carvon 1,2 North Anna 2 Sequoyah 1,2
Farley 2 Salem 2 Summer 1
McGuire 1 San Onofre 2, 3 Vatts Bar 1,2

4. The bulletin is closed for the following five (5) facilities
for which volumetric exeminations were not required
(Criterion 4, see page B-11);

Arkansag Daevis~Besse 1 THI 1
Crystsl River 3 kancho Seco 1

5., The bulletin ie o2pen for no facilities



SUMMARY (contd)

€. According to the documentation listed in Teble B.1, cracking
occurred in feedwater systoem piping of the tollovinq 18
fecilities:

Beaver Valley 1 Palieades San Onofre 1
Cook 1,2 Point Beach 1,2 Surry 1,2

Ginna Robinson 2 Turkey Point 3, 4
Kewaunee Salem 1 Zion 1,2

Millstone 2

Note: Although no cracking in feedwater system piping wes
found at Yankee-Rowe, welde were i1dentified as being
unacceptable by present dey codes. All unacceptadle
welds were either repaired or replaced.

7. The following “wo (2) facilities are excluded from this
evaluation of the bulletin closeout because they are shut
down i1ndefinitely or permanently (SDI):

Indian Point 1 TMI 2

oracking that was found after i 2l buzlot(h_llonopﬁtjnt
lgf; Val¢gp 1, Farley 1, /lndxnn ;oxnt 2, /Meine Yahkee, ~Sb

lUv1p 1rcgnn un Tur Poxn (Be able B. page
e SR S Y o

————— -

\
A{;q The basie for tha>romnxnin3 nrnp; of c6neyprn (helow) was
t

L__,N__J

) REMATNING AREAS QE CONCERN

Table B.2 jdeptifies seven Topi1lities ;}crc cracking was
digcovered years after initial examinations were cbhmpleted. For
ﬁtuo of these seven facilities, Beaver Valley 1 and Turkey Point
4, .crackKing recurred after repai.e and modiTications were
ompTleted For the other five fecilities, Fatrley 1, Indl \
oint 2, Maine Yankee, St. Lutie 1, and TDOJan. cracking was
1scovered yoarp after ipitial oxomxnn;&onu rovealod ne \
nd{cntxon: Q¥ cracking. ;
7 ;
These T‘na}nqs xnd)cgtp that lopg towm corrective nctxons to '{,
prevent transient QOndgtxone _that promote crackxng heve not pl
sucessfully smplemented — 4F & rosul&(\thoro 48 a remaini
-

concern that cracking in feedwater s \:g/p{pan hgptx to be
/ a potentigj problem -
[ A



CONCLUSIONS

: All the affected utilities have satisfactorily performed the
required actions in the Bulletin 79-13.

& The safety concern articulated in the bulletin were
validated by the fact that cracking was discovered and
corrective actions were taken at 1B of the 54 affected
facilities.

. Some licensees have incorporated augmented inspections of
the feedwater line into their in-service 1nspection
programs. The search for appropriate documents to closeout
Bulletin 79-13 showed that such inspections have resulted in
detection of piping degradation 1in several instances. Such
reporte were noted when encountered, and a tabulation of
them is provided in Table B.2. The Table B.2 does not
necessarily represent all 1nstances of observed feedwater
line degradation and correction that have occured in the
industry since issuance of Bulletin 79-13.

1%3 From metallurgical analyses, the mode of cracking failure has
been 1dentifiod es thermal fatigue assisted by corrosion and
loeding stresses. Thermal fatigue hae been identified ags the
dominant failure mechanism
stratification and oscillations that occur in the steam
generator feedring during low water level conditions of the
eteam generator, and at start-up, shut down, and hot standby

RECOMMENDAT IONS

It 1s recommended that licensees who have incorporated
augmented 1nsevice inspections of feedwater piping into their
inspection programs continue to perform such inspections. This
recomnmendation 1s based on reports of observed feedwater piping
degradation subsequent to Bulletin 79-13. Although the staff has
not accessed every such report, those that have been encountered
appear to justify such a recommendation. As the feedwater piping
is covered by the ASME code, the in-sevice inspection reports
maintained by the licensees would be expected to contain a
compliete set of documentation on observed piping degradation and
the corrective actions taken by the licensee. The staff did not
see justification to attempt to access such reports.

Large thermal gradients result from



APPENDIX A

Background Informatiocn and Required Actions

Notes:

%

Figuree 1, 2, &nd 3 (see pages A-5, A-6, and A-7) epply to
revisions 1 and 2 as well as to the initial i1ssue of the
bulletin and are not repeated in this appendix

Revision 1 and the initial issue are alike except for page
headings and the addition of actions to be taken by
decsignated applicants i'or operating licenses. For actions
required of the utilities, see pages A-9 through A=-11,

Revision 2 was 1ssued to reduce the number and extent of the
examinatione required by action items 2(a) and 2(b) of the
initial issue (see page A-3)

The schedule for submitting the written report is based on
the date of the original bulletin (see page A-16)

Farley 2, San Onofre 3, and Sequoyah 2 were identified by
the NRC as designated applicants for cperating licenses
(DAOLe) although they arc not listed on page A-12 (see notes
S and 6, pages B-9 and B-10 respectively).

és Tha. _mjwyl e & ol PodRa "“M“‘j 25879

(8ﬁ:u»\ el P’Tf‘L /}-ng'c_nf /$—13) yic:fbdégJ'/ﬁtgvct4;
(alh ameoce - d A eash Axesec .



Documentation of Bulletin Closeout
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TABLE B. 1 BULLETIN CLOSEOUT STATUS

__-__.__-...._..__--_.._..____--___.—_-_-—_—-.--_.--__-_-.-__..___--..__.._——_——.—-—__-‘__-_-__----._.-—-_.__-.

Facility Utility Inspection Closeout
Status NRC Response Report Status and
Facility Utility Docket 06-25-79 Region NSSS Date and Date Criterion
___________________________________ e e e b e B TR T e e
Arkansas 1 APRL 50-313 oL iv BRW 07-12-7¢ 80-05(04-14-80) Closed &
11-29-79( 3)
Arkansas 2 APRL 50-368 oL 1V C-E 07-492-79 BO-05(04-14-80) _lomsed 2
08-21-79
09-14-79
10-18-79
Beaver Valley 1 DLC 50-334 CcL I L] 07-16-79 79-0R(09-17-79) Closed 1
07-17-79 79-15(09-17-79)
79-20(10-12-79}
Calvert Cliffs 1 Bl LE 50-317 oL 1 C-E 07-16-79 Cloged 2
10-08-79 (4
Calvert Cliffs 2 BGRE 50-318 oL I C-E 0©07-16-79 79-18(12-12-79) Closed 2
10-08-79 (1
Cook 1 IMECO 50-315 oL 11} w 07-20-79 81-10(05-27-81) Closed 1
Cook 2 IMECO 50-316 oL 111 W 07-20-79 81-07(05-27-81) Closed 1
Cryastal River 3 FPC 50-302 oL 1 Be¥ 07-16-79 84-09(04-18-84) Closme” 4
07-25-79

12-13-79( 3

Davias-Bease § TECO 50-346 oL 11 BRW 07-13-79 81-08(04-22-R1) Closed 4
08-06-80( 3

D e e —————————— e R Ny L S,

Notes indicated by numbers in parentheses are located on page B-9 MNa ER Tk /IM

an udbeAod 5] ngm ol o “Clned . " e (-ofdm,:ff¢8~l/ -



TABLE B. 1 BULLETIN CLOSEOUT STATUS (contd)

.-_-..___.._._..--—-.-_.....-_-._‘—-._-_—_..-_------.._.____---__-____-_..—-_——__—-.._—_______---_...._-—--__

Facility Utility Inspection Closeout
Status NRC Response Feport Status and
Facility Utility Docket 06-25-79 Region NSSS Date and Date Criterion
____________________________________ L e s L Skl - B el D s
Dyanlo Canvon 1 PGRE 50-275 DAOL v - 12-12-79(3) B81-10(05-27-R1) Closed 3
11-26-R6 5

01-28-87(3)

Diablo Canyon 2 PGRE 50-323 DAoL ¥

12-12-790(3) 85-02(D4-03-85) Closed 3
02-08-85(3) £5)
07-02-87

08-04-87( 3)

Farley 1 APCO 50-348 oL 11 v 07-16-79 B0-19{07-28-80) Closed 2
07-26-79
08-27-79
01-30-80¢ )
D3-19-88

Farley 2 APCO 50-364 DAOL I1 L 04-14-80 82-26(11-24-82) Closed 3
09-26-80( 3) (5,6}
12-02-80
“2-09-82( )

Fort Calhoun 1 oPPD 50-285 oL v C-2 87-13-79 81-31(12-03-81) Closed 2
08-08-79
19-25-79
1T1-09-79¢ 3
02-29-80( 3)

Ginna RGRE 50-244 oL i L] 07-12-79 B9-06(07-28-89) Closed 1
07-27-79
10-30-79
0%-05-80¢ 3)



TABLE B.1 BULLETIN CLOSEOUT STATUS (contd)

———————————— — .~ ——. ] — . ——— - ———— . —————— —————— ——————————. ——— — ———————— —— —— . — . —————. ——— . —— — ——— o ——————— -~ — - " ——————

Facility Utilaty Inspection Closeout
Status NRC Response Report Status and
Facility Utility Docket 06-25-79 Region NSSS Date and Date Criterion
___________________________________ A e e e T M A S el R
Haddam Neck CYAPCO S50-213 oL 1 w 07-13-79 86-27(11-25-86) Closed 2
08-03-79
11-05-79
0B-01-80( 3)
Indian Point 2 ConEd 50-247 oL 1 W 07-16-79 83-11(05-11-83) Closed 2
0R-17-79

11-23-79(3)
12-30-80( )

Indian Point 3 PASNY 50-286 oL I L 67-13-79 83-17110-25-83) Closed 2
10-12-79
11157

Rewaunee WPsS 50-305 oL 111 Ll 07-26-77 B1-D2"095-19-81) Closed 1

Maine Yankee MYAPCO 50-2309 oL 1 C-E  97-13-79 B0O-14(350-22-80) Closed 2
10-04-79

McGuire 1 pupco 50-369 DAOL 11X W 09-19-79(7) B6-13(06-26-86) Closed 3

10-19-79(7) 5
01-03-806( 3)
09-11-80( 3)
01-16-81(3)

Millstone 2 NNECO 50-336 oL 1 C-2 87-13-79 B0-19(10-27-80) Closed 1
08-22-79
04-24-80(3)
05-19-80( 3)

———— g ————— o — ——————————— ———_. —— - —— —— —— v ——— o~ . ——— o ————. ———. . ——_——
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TABLE B.1 BULLETIN CLOSEOUT STATUS (contd)

Facility Utility Inspection Cleosecut
Status NRC Response Report Status and
Facility Utility Docket 06-25-79 Region NSSS Date and Date Criterion
_________________________________ F o R P e e L S s e e g e e &
North Anna 1 VEPCO 50-338 oL i1 L 07-13-79 B80-30(09-30-80) Closed 2
09-12-79
12-04-79( )
12-17-79
04-01-80( 2)
North Anna 2 YEPCO 50-339 DAOL 11 L 07-13-79 B4-061(02-01-85) Closecd 3
08-0R-79 «s)

04-01-80( 2
06-11-82(3)
06-28-82(3)
08-13-82( 23)

Oconee 1 DUPCO 50-269° oL 11 BaW ©07-13-79 80-01(01-17-80) Clomed 2
N7-23-79 80-03(02-25-80) t8)
02-18-80 88-25(07-17-80)
02-25-80
03-19-80
06-27-80

Oconee 2 DU. <O 50-270 oL 1 BeW 07-13-79 BO0-10(05-15-80) Closed 2
07-23-79 RN-19(07-01-80) (8}
06-19-80 RO-22(07-17-80)
06-27-80
07-10-80

Oconee 3 pupco 50-287 oL 11 BRW ©07-13-79 Clomed 2
07-23-79 8
06-27-80

. ——— —— —— ———. —— —— ——————————— — — ——————. —— —. . —— ——. — — = ————. — — ——.———. = —— — ——. ——— . . —————— —.——— ——————— ————— . —_—_ _——. ——————————

Notes indicated by numbers in parentheses are located on page B-9.



TABLE B. 1 BULLETIN CLOSEOUT STATUS (contd)

Facility Utility Inspection Closeout
Status NRC Response Report Status and
Facility Utility Docket 06-25-79 Reagion NSSS Date and Date Criterion

Palisades cPe 50-255 oL 111 cC-£ 87-13-79 80-15(09-23-80) Closed 1
07-30-79
19-26-79
$12-9%-79

Point Beach 1 WEPCO 50-266 oL 111 L) 07-12-79 80-17(12-04-80) Closed 1
08-28-79
15-99-79

Point Beach 2 WEPCO 50-301 oL 111 w G7-06-79 B0-17(12-04-80) Closed 1
97-12-79
08-28-79
119-19-79

Prairie "sland 1 NSP 50-282 oL 1171

=

07-13-79 82-011(02-24-82) Closed 2
08-29-79
02-15-80( 3)

Prairie Isiand 2 NSP 50-306 oL 111 b 07-13-79 B1-08(04-15-81) Closed 2
o8-29-79
02-15-80( 3)

Rancho Seco 1 SMUD 50-312 oL v BeW 07-13-79 80-09(05-19-80) Closed 4
12-19-79 BD-14(04-23-80)
04-28-801 3)

Robinson 2 crPaL 50-261 oL 11 v 07-18-79 82-21(07-23-82) Closed 9
07-24-79 (9
06-01-81(3)

Notes indicated by numbers in parentheses are located on page B-9



g9-d

TABLE B 1

BULLETIN

CLOSEOUT

STATUS (contd)

Salem 1

Salem 2

San Onofre

San Onofre

San Onofre

Sequoyah 1

PSERG

SCE

SCE

SCE

TVA

50-311

50-206

50-361

50-362

50-327

Facility
Status
Utility Docket 06-25-79

DAOL

oL

DAOL

DAOL

DAOL

11

ik

Uti1laity
Response
Date

07-12-79
08-24-79
11-915-79¢ 3

09-18-79(7)
19=95-T9{'3)

07-16-79
08-10-79
05-15-80( 3,
05-29-80¢( 3,
08-07-80¢3)

09-19-79(7)
01-18-80( 3)
03-04-80¢3)
01-15-86(3)

09-19-79( 7
01-18-80( 3)
03-04-80( 3)
01-15-86( 3)

09-19-79( 7
09-25-79(7)
12-17-79(7)
12-29-82¢
11-14-823C 3)

Inspection
Report
and Date

80-23(12-05-80)

80-15(06-20-80)
B1-42(01-22-82)
84-23(10-24-84)
84-30(12-21-88)

Closeout
Status and
Criterion

Closed 3
5

Closed 1

Cio=med 3
(6)

Closed 3
(6)

83-20(10-21-83) Closed 3

152

L — ——————————— ———— —. — — . — ————— — —— ————————. — — Y~ — —— — —. . —. ——.—_— - —— —— — -~ —— f———— ————r——, " ——————— —_—— —— ———. . ——— = o o~

located on page B-9.
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TABLE B. ¥ BULLETIN CLOSEOUT STATUS (contd)

Facility Utilaity Inspection Closeocut
Status NRC Response Report Status and
Facility Utility Docket 06-25-79 Region NSSS Date and Date Criterion
_________________________________ B e e P e e, " el O S
Sequovah 2 TVA 50-328 DAOL ii 2 09-19-79( ) R3-20(10-21-83) Closed 3
09-25-79t7) LIS
07-09-81

12-29-82( )
11-14-83( )

St. Lucie 1 FPL 50-335 oL L 1 C-E 92-17~-79 80-30(10-03-80) Closed 2
i0-29-79

Summer 1 SCERG 50-395 DAOL 17 w 0%-20-79(7) Clomsed 3
03-12-80( 3 16
01-30-81( 3}
03-27-81

Surry 1 VEPCO 50-280 oL 1T w (11 81-07(03-17-81) Clomsed 1

Surry 2 VEPCO 50-281 oL 11 w 07-13-79 BN-261 0R-0R-80) Closed 1
98-23-79
09-05-79
12-97-79

12-97-79¢ N
64-08-30( 3)
04-28-80¢ )

TMT 1 Met -Ed/ S0-289 oL I BAW D06-26-79 B1-26€111-02-81) Closed 2
GPUN 897-13-79
08-17-79

06-02-801 3)

Noters indicated by numbhers in parentheses are located on page BR-9.
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TABLE B. 1 BULLETIN CLOSEOUT STATUS (contd)

T A S S s M e . s A, o . . o . A O s S, . . A . . S S S S A ) o e 0 . M. s S S i i 2 S o S . e . S o . A o

e~ility Utility Inspection Closeount
Status NRC Response Report Status and
Facility Utility Docket 06-25-79 Region NSSS Date and Dats Criterion
__________________________________ = 3 A e WP T 5 o S Ee i e MR TRCRE o AR TSR T s
Trojan PGE 50-344 oL v = 07-19-79 B0-28(11-28-80) Closed 2
08-28-79
09-10-79

05-09-80(10)
07-18-80( 3)
10-17-80

Turkey Point 3 FPL 50-250 oL 11 w 07-17-79 B4-12(04-20-84) Closed 1
07-23-79
10-22-80010)

Turkey Point 4 FPL 50-251 oL 11 w 07-17-79 84-12104-20-84) Clomsed 1
07-23-79
06-09-80( 10!

Watts Bar 1 TVR 50-390 DAOL 11 = 09-19-79(7) 85-0R(03-28-85) Clomed 3
09-25-79(7) s
12-01-83( )

Watts Bar 2 TVA 58-391 DAOL 11 w 09-19-79(7) 85-08(03-28-85) Closed 3
09-25-79% 7) S
12-01-8313)

Yankee-Rowe 1 YAECO 50-029% oL 1 L 07-16-79 81-11(07-15-819) Closed 1
09-11-79(10)
10-10-79

08-18-80C(10)

. —— —_—— ——————— — — ] —— . ——————. — —, —— ——. — — — ——. ——— ——, ———— — — — — —————. . — —— . —. —. — . —. — —.——. ————. ————— ———_— ——— —— —— . ——— —.

Notes indicated by numbers in parentheses are located on page B-9



o -4

TABLE B 1 BULLETIN CLOSEOUT STATUS (contd)

Faci
Zion
Zion

Closeout

Facility Utilaity Inspection
Status NRC Response Report Status and
l1itv 1tility Docket 06-25-79 Region NSSS Pate and Dnte Criterion
(1) (2}
1 CECO 50-29% oL 111 W 37-13-79 81-03(03-20-81) Closed 1
N9-11-79 AS-N4(02-26-8%)

10-24-79

CECO 50-304 Ol 1113 - 07-13-79 79-24(02-14-80) Cloaed 1
02-11-79
10-24-79

Notesms indicated by numbers in parentheses are ilocated below

Notesa for Table B 1

1

N

Facility status is based on the Reference 1, page B-12 The following abbreviations
Nt

apply to facility status DAOL, Designated Applicant for Operating License; Es

Operating License
The closeout criteria are on page B-11
Response to Revision 2 of the bulletin

Per the telephone call of 10-12-89, from Monte Conner of Region I to NRC/HQ,
Inspection Report 318/79-18 for Unit 2 is intended to close the bulletin for both

units at Calvert Cliffs

Farley 2 and Sequoyah 2 have been added to Table B. 1 in mccordance with the NRC

wrandum of March 11, 1980, to S L) Varga (Division of Project Management) from E
L Jordan (1IE) Also in accordance with that memorandum, the bulletin has heen
closed for Salem 2, North Anna 2, Sequoyah 1,2, McGuire 1. Diable Canyon 1,2, and
Hatts Bar 1.2 on the bhasis of having completed or committed to complete the
inanections required by the bulletin (see Triterion 3, page B-11)
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Notes for Table B. 1 (contd):

6.

10.

11.

San Onofre 3 has been added to Table B 1 in accordance with the NRC memorandum of June
25, 1980, to R. L. Tedesco ( NRR) from E. L. Jordan (I1E). Also in accordance with that
memorandum, the bulietin has been closed for Farley 2, San Onofre 2,3, and Summer 1 on
the basis of utility commitments to perform inspections focllowing hot functional testing
(see Criterion 3, page B-11) .

Response to Revision 1 of the bulletin.

See the NRC memorandum dated March 12, 1981, for Oconee 1,2, 3 to F. Jape (Resident
Inspector) from B. R. Crowley (Engineering Inspection Branch). Per the telephone call
of 07-20-89, with Kerry Landie of Region II, this memorandum is the basis for the

closeocout of the bulletin.

Per the telephone call of 05-19-89, from Kerry Landie (RII) to NRC/HQ, Inspection Report
82-21 closes the bulletin for Robinson 2.

The response is an LER or an RO.

Response dates for Surry 1 are as follows: 07-13-79, 07-18-79, 07-23-79, 07-24-79,
08-21-79, 08-31-79, 09-05-79, 04-0B-80(23), 04-24-80(3), 06-03-8B0, and 11-07-80( 3)_
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CRITERIA FOR CLOSEOUT OF BULLETIN

The bulletin is closed for facilities to which one of the following criteria applies:-

1

The utility reasponse and an NRT/Region inspection report indicate that repairs and
modifications of cracked feedwater piping were completed in accordance with required
actions and that ail bulletin regquirements were met.

The utility response and an NRC/Region inspection report indicate that regq:ired actiorns
were completed and that no cracks were found during initial examinations of the feedwater
pPiping.

The NRC memoranda of March 11, 1980, to S. A Varga (Division of Project Management) from
E. L Jordan (1E) and of June 2%, 1980, to T. L. ‘edesco ‘HRR) from E. L. Jordan (IE)
close the bulletin for a designrted applicant for an operating license (DAOL), on the
basis of the applicant having committed to complete the inspections of the bulletin (see
notes 5 and 6, pages B-9 and B-10 respectively) following hot functional testing.

Notesn:
{a) Any problems encountered were to be resolved on a2 case-by-case basis.

(b) Recommendations of the Pipe Crack Study Group were to be followed. (See Reference 3,
page B-12) .

{c) Radiography is required ms clarified by means of the NRC memorandum of March 71980, to
R. €. Haynes (RV) from R. A Hermann (I1E).

The utility response and an NRC/Region inspection report indicate that volumetrie
examinations are not required and that visual examinations have been satisfactory (see
Action Ttem 2b, page A-16).
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TABLE B. 2 CRaCKING FOUND AFTER INITIAL EXAMINATION, PER-ZCTION

EPERS— 2 XFD I UF JE BULTETIR=—IR=ra

T 1 Ty o o A T Inspection “Closeout
Utility Report Status and
Facility Reeponse end Date Criterion
Beaver Valley 1 88-01(03-05~-88) Closed 1
Farley 1 03-19-84 84-07(04-05-84) Closed 2

84-10(04~-30-84)
85-22(04-30-88%)

Indian Point 2 05-26-89 Closed 2
06-05-89
10-20-89
Maine Yankee 01-31-83 Closed 2
02-17-83
St. Lucie 1 £3-08(04-08-83) Closed 2
Troj)an C4-27-88 Closed 2
Turke: Point 4 04-12-84 (Prelim LER) Cloeed 1
Notes:

‘ )

Following a feedwater ¢ tem radiographic examination during
an outage, Beaver Valle, 1 i1dentified cracking in the
fredwater nozzle in all three steam generators, The
affected feedwater elbows were replaced and examined during
the outage. This same problem previously occurred in 1979
when all three feedwater elbows were replaced. The licensee
plans to inspect these elbows and stated that if the problem
recurs the associated corrective action would involve the
installation of thermal sleeves

At Farley 1, all three feedwater reducers were replaced
because of cracking. The licensee wae considering the
instellation of thermal sleeves, preheating of auxiliary
feedwater, or separate auxiliary feedwater nozzles on each
steam generator

Indian Point 2 reported that during the spring outage in
1989, cracks were discovered in the feedwater nozzle inner
radius for two of the four steam generators inspected. The
primary cause of failure was corrosion-fatigue cracking



4. At Maine Yankee @& 10 inch long through-wall crack was found
aefter a leek caused by water harmer and existing crecks.
(Ref. memorandum to Gary H. Holahan (NRR) from B. D. Liesw
( NRR) dated August 26, 1983). To prevent water hammer
incidents from recurring, the licensee has modified the
cteam generator feedring by sealing the seventv-six 1-inch
discharge nozzles on the bottom of the feedring and
installing twenty-eight 3-inch "J" tubes on the top of the
feedring. Thie design change will prevent the feedring from
emptying and will elininate or mitigate stressees in the main
feedwater lines

5. At St. Lucie 1, several areas of feedwater loops A and B
were inspected as IE Bulletin 79-13 follow-up end because of
problems at another C-FE plant. Preliminary NDE regults
indicate definite cracks in the A-loop safe end. “he crick
indications were being evaluated.

6. During a 1987 outage at Trojan, feedwater piping into all
four steam generators were replaced although only three
exhibited flaw indicetions by ultrasonic testing. The
licensee plans to perform augmented inspections as
recommended by NUREG~C?91, a report prepared by the Pipe
Crack Study Group in 1980. (see Reference 3, page B-12)

7. Crack indications were found in feedwater nozzles in two of
the three s‘eam generators at Turkey Point 4 during an
in-service inspection using ultrasonic and radiographic
tests. The components were leing replaced during the March
1984 refueling outege.

Note: The above examples of feedwater piping system cracking
incidents are representative of cracking that occurred after the
initiel inspections and actions of IE Bulletin 79-13 were
completed. A eamplede document search was made to eddress all
the facilities that may have experienced post-bulletin

cracking Hre—disti Juetrfree’ re—need SLop—contrauing
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APPENDIX C

Abbreviations

Alabama Power Company

Arkensas Power and Light Company
American Society of Mechaninal Engineers,
Babcock and Wilcox

Baltimore Gas and Electric Compeany
vombustion Engineering

Commonwealth Edison Company

Code of Federal Regulations
Consolidated Edison Company of New York
Consumers Power Company

Carclina Power and Light Compeny
Contractor Report

Connecticut Yankee Atomic Power Company

The

Inc

Designated Applicent for Operating License

Document Control System ( NRC
Duquesne Light Company
Duke Power Company
Florida Power Corporation
Florida Power & Light Company
Government Accounting Office
GPU Nuclear Corporation
Headgquarters ( NRC)
(See NRC/IE)
Inspection and Enforcement Bulletin ( NRC)
Indiana and Micnigan Electric Company
Inservice lInspection
Inspection Report ( NRC/IE)
Licensee Event Report
Metropolitan Edison Company
Meine Yankee Atomic Power Company
Northeast Nuclear Energy Company
Nuclear Regulatory Commission
Office of Inspectior & Enforcement
Northern States Power Company
Nuclear Steam System Supplier
Northeast Utilities
New York Power Authority
Operating License
Omaha Public Power District
Power Authority of the State of New York
Pipe Creck Study Group
Portland General Electric Company



Pacific Gas and Electric Company
Public Service Electric and Ges
Pressurined Water Reactor

Regien ( NRC)

Reportable Occurrence

Reactor Coolant Systen

Rochester Gas and Blectric Corporatior
outhern Californiea Edison Company
outh Cercline Flectric and Geas Company
hut Down Indefinitely or Permanently
ceramento Municipel Utility District
oledo Edison Company

hree Mile Ipleand

Tennessee Valley Authority

Virginie Electric and Power Company
Westinghouse Electric Corporstion
¥isconein Electric Power Company
Wisconsin Public Service Corporstion
Yankee Atomic Electric Company
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