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Dear Mr. White: TERA DcYutchfie]d

The HRC Staff has reviewed the actioné6§§u(hgae taken to correct the cracking
~ that was found in the feedwvater system piping at your plant, as summarized in
Table 1 of the enclosed safety analysis. : '

He find that the repair program, 'the nondestructive inspections and leakage
testing performed following the repairs are adequate to@nsure the integrity
of the feedwater piping will be maintained until the recomnendations of your
Ouners' Group and the HRC's Pipe Crack Study Group have been evaluated.

‘ Should we determine that further actions are required after that evaluation,
. you will be notified. . : . .

. . Sincerely,

Original signod &Y

- Dennis L. Ziemann, Chief
Operating Reactors Branch #2
Division of Operating Reactors

Enclosure: .

Safety-Analysis of Interim
Actions Taken to Eliminate
Feedwater Piping Cracking

cc vi/enclosure .
See next page -
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Harry H. Voigt, Esquire
Le3oeuf, Lamb, -Leiby & MacRae
1757 N Street, H. H.
Washington, D. C. 20036

Mr. Kichael Slade - -
12 Trailwood Circle
Rochester, New York 14618

Rochester Committee for
Scientific Information

Redert E. Lee, Ph.D.

P. 0..80x 5236 River Campus
Station

rochester, New York 14627

Jeifrey Cohen <.
New York State Energy 0%fice
Swan Street Building

- Core 1, Second Floor
Emire State Plaza
Albany, New York 12223

Director, Technical Development Progrars
tzte of New York Energy Office

Acancy Building 2
crcire State Plaza
Albany, New York 12223
Rochester Public Library
112 Sosth Avénue
Rochesier, New York 14604

Supervisor of the Town
o7 Ontario
107 Ridga Road West

Ontario, New York 14519

Mr. Leon D. White, Jr. 2=

Fe-ruary 26,

1980

Jirector, Technical Assessment

Division
0fTice of Radiation Programs
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Washington, D. C. 20555

Jdr. Richard F. Cole
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¥ashincton, D. C. 20555

Jr. Tmmeth A. Luebke

stonic Safety and Licensing Board
ve S. KNuclear Regulatory Commission
¥ashingzon, D. . 20555

¥r. Thonas 8. Cochran
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- sare{rraLysts o TiomRIk actions TAPN
TO ELIMINATE FEZDAATER PIFING caacxs”

-~ On May 20, 1979, Indiana and Michigan Powesr Company notified the NRC of cracking

in two Teedwater lines at their D. C. Cock Uait 2 Tacility. The cracking was
discovered following a shutdown on May 19 io invastigate leazkage inside contain-
ment. Leaking circumferential cracks were identivied in the 16-inch diameter Teed-
water elbows adjacent to two steam genesrator nozzle to elbow welds. Subsequen: .
radisgraphic examinalions revealed cracks in 211 eicht steam generator feedwater

iines at this Tlocation on both units 1 anc Z.

QO

n May 25, 1979, a letter wes sent to 211 PWR licenmsees by the Office of Nuclear
ezctor Regulation which informed licensees of the D. C. Cook fTailures and reguested
sp2citic inforamtion on Teedwatsr system casigm, Tebrication, inspection and oper-
zving histories. To further explore the carsric nzture ot the cracking probiex, -
the CiTice of Inspection and Enforcement racuestad iicensees of PWR plants din
currznt outages to immediately conduct voliumairic examination of certain Teedwater
pizing welds, As a result of these actions severzi otner licensees reported cracking
in the sieam cenerator Teedwater nozzle-to-riping weld vicinity. On June 23, 197¢,
IT 2yiietin 76-13 was issued. The BulieTin reglirad inspection of the steam zener-
zs, within 90 days. If Tlaws were Tound
> Ths, Tirst support, the feedwatar piping
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zzor nozzle-to-pipe welds and adjacent ar
in thass welds, the Teedwaier' piping wzid <

tc ceatainment peneiration and'the auxilizrny Tesdwzier {o mzin feedwater piping-
connzction were required to be inspectec. -

c
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in conTormance with the Bulletin, the lizenssas cf the plants listed in the.-..—
ztzazhed Tabie 1 comnieted the radioarankic zxaminations and found crackine {n .
the Jzedwater piping systems.

Mzztinzs and/or talzphone conference ciils warz heid with the respective licazsaes

=z Zdiscuss the Tollowing items regarding =hs vTezdwziar piping cracks at their -

vaziliTiss: .

Y., haTure anc extaent of the cracking. (

z. .Eztzilurgicezl evaiuetion of the crack*ng inciviing identivication o7 the mod:
T oTaiure.

. 3Irass enelyses

&, psriting history

S. TFszsJdwater chemisIrty

2. lorrectTive aciions

7. Szfsty Impiicetions

~ns iicensees' interim reports conteining the inTcrmziion above were submitizs anc

rzw-izwed by the staft prior to the uniis rzTurding o sowar. The exient of <hs

srzz¢ing 2= the Tacilities is summarizes In TeSiz 1. Tne wode of Tailure at 231 th

c:-<"izjeg discussec in this anzlysis; witr tne excsoticn oF Yankee Rowe, was {zsntd

Sirs zz fziigus zssisted by corrosion. Tng Yankss Rows Tacility had cress Tam-iz:

czSs2=s in T3 Tsegwzzer piping.’ Neo antmitiis werz Tound in the Looe reguirss st

zmz vs=s 2T tns vaciiities.

Team =mzoresuizs cf instrumentetion insTzTisd 2zt ssverzt plants which have anze-is

“zzz,rzze- sising cracks and other moeslirs :nr anzirses by @ uTility sdonscrzz Lem
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Grcup, significant cyclic stresses have be=n jdentifisd that occur in the feedwater
p'tp'mg in the vicinity of the steam genera=or nozzle v¥rom wixing and stratiTication
~ of cold auxiliary feedwater with hot “water from the szezu generator during low

low conditions. The Owners Group is expezied to c=piste their investigaticas and
make recommendations for changes in design and operzting presedures in February 1980.

0.

-The licensees have repaired and/or replaced the aiiactec piping in mst cases with
improved designs to minimize siress risers. In addition, ithe licensees have com-
mitted to reinspect the steam generator to feedwater piping weld vicinities =t the
subsequent refue’hng outage. '

11 st..d in Tab“ie 1,

tre &t these .acﬂwnes

z=nt 'xaTyses and have deter-
ienges Trom operatmg 2nd
wi

e2dwWs
o

Althouch the piping has been repaired at the facilities
the stzif feels that cracking could re-occur in ths Tut
The st ’. and Owners Group- both have periormsd indssen
minad that Tlawed feedwater piping could withstand ch
vaul ‘.-d loads including seismic and limited water lo2
intaerity. Pipe breaks have occurred in ths past i-
weier hammer loads., Howsver, dasign chiznzes sucsh 2s
cperetionzl changes: nav- occurred T m.n.unz_ tns ps
The unliks 2ly evon. of & {eedwzter pips orzak fr= 2
c‘..sscuances have been anc.lyved as a e°s1c‘. .:...S‘: zzid e
o cs&l with the evnn.. have been estzblisnszi,
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thout loss of piping
wzizr piping as the rasult
u tubes have been mage
|]1|..y o7 water h—.u.....
sevzre water hammer, the
S : accepiabie me=s"r.s
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g NW3C has instituted & Pips Crac< tudy Sroup te review This and other p1p_ crack-
ing probiems in PWR's, It is anticipated Ihat the ?ipe frack Study &roup will
ietzs {Ts work by June 1830 'and provide recommerizTicas 7or review and inciemen.’
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szTicn by lTicansees as new criteria Tor QDE"ZT.'I!‘;_ Ti2VCE.
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2inz, =ne amgestructive dnsoesiions
rTorm=s Tor Tiawed pipinc ensurz that -
5 The rzoommensdzTions OF the Ownszrs

16 the staf Zz-ermine
Eru 2 anc Pizs frack

< nn-.

thzt repairs to the {eadwatier
and scheduled, and bnc awa.ys 5|
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Coolc 1/2 Thra wnll

EXTENT OF CRACKING. (HOZZLE VICTHITY)

Locallon max.

l)vpl h Cruck M n.r.k__(_w!.

Summary of PUR Feeduater: I'!‘plnu'(:r:uzlm

PRODANLE CAUSE

PIPIIG CONPONENE

Ho., ol Linen

COMMENTS - &
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' . Fatlgue

. B
TEET E A N e sk rh Sek e S e Caere TSt 8 ST Lee e % s oo o

n. ., TOP B ofr 8 clbow » Corronfon Asslsted 2 cracks thru wall
e s e ' Fatlgue
Heaver Vnlley  0.400" 9 0'clock Yol 3 celbow Corronion Asploted 13 additlonal fab, 1
re e e m e e s o eme i = rem ot mm—— : I Fatipua Indicat Lonn rcpuﬁw_«
Kawvaunee 0.050" 7 0'clock 2 of 2 Tt oplpe Corronlon Aooiotd 3" diu., oux, Leod n
' Fatipue SG inlet
tt. Beach 1/2  0.04" 3 O0'clock 2.0€ 2 reducer Corroujfon Assisted 3" dfa. aux. feed n
Fatigue "8G 1unlet
o obingon 2 0. 750" 9 0'clock Jol ) reducer. Corronflon Ansfoted  Bhallow cracking in
e e e e Fatlgue undar thermal vleev
Snlewt 1 0.2m" h ol 4 olhouw Corvonfon Anointad
L reducer Fatlpue
San Onofre | 0. 100" Jowar half Jol ] reducer Streon Aunleted ‘Multiple branched
of roaducoer Corronion cevidenca of mmué_'r
Surry 1/2 0.080" 2 and 5 6 of 6 reducer Corronion Assisted
e e e e et 0felock Fatipue
Clonn 0.107" 8130 0'clock 2 of 2 c¢lhow Streos Asnisted " Croucko also at decy
T Corrvoion/Corronion machinlog mnckn
- Fatlpue
Ahon 1 /? 0, 0nn* h O'eloek ol alhuw plpa Corvanlen Anlotod

tescc ey

_Gross fabrication
defects in piping
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Table V- Swmy of PHR Feedunter Piping Crackn

CLAUY BXTEUE OF GRACKING (HOZZLE VIGINLTY)
thax, “hocatlon max. No. of Linen
Depth Depth Cracle o Cracked

Combuat {on I-an;lumw ln(;

" MU atone 2 0. 250" 12 0'clock 2 of 2

ILELHG GUHIONERT

nlpe

IROBABLYE CAUDL

Not analyzed
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Pal laden os10" 2 and 9 O'clock 2 of 2

plpe

Coxronion Assisted
Fatlgue

Crackn found also a
vicinity of horlizon

plping




