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MEMORANDUM FOR: D. G. Eisenhut, Acting Director
Division of Operating Reactors

FROM: L. C. Shao, Chairman
PWR Pipe Crack Stucy Group

SUBJECT: SUMMARY OF MEETING OF THE PWR PIPE
CRACK STUDY GROUP ON FEBRUARY 5, 1980

The PWR Pipe Crack Study Group met on February 5, 1980 to aizcuss the progress
and schedule of the study group effort. The meeting agenda is enclosed and
a summary of the major areas is provided below.

The first area discussed by the group was the collection of foreign experience
data. Lawrence | ivermore Laboratories (LLL) has been contracted to assist

the study group in obtaining and assembling foreign experience data. The
initial effort in obtaining this information will be by a combination of
questionnaire and telephone calls.

The second area discussed by the group was the progress of each of the
subtask efforts, see attached agenda. Tables listing all of the domestic PWR
pipe cracking experience were provided by subtask group 1. These tables will
be integrated with a table of vital systems, developed by subtask group 2, to
establish a priority for evaluating the safety consequences of cracking in
PWR plants.

Significant discussion was generated in the meeting about whether to include
water hammer loads in the mechanistic evaluation of cracking. Concerns about
including water hammer loads arose from the fact that these loads are difficult
to quantify and that currently a staff program (task A-1) studying these loads
is in progress. A decision was made by the group to include these loads, if
definable, in the mechanistic evaluation of sy<*~ms where historicaliy these
loads have occurred. If necessary additional -irk in the area will be recom-
mended for the long term program.

The remaining subtask, groups reported that their efforts were progressing
within the target schedules and that no major problems have been encountered.

The next PCSG meeting to review progress of the subtasks efforts is scheduled

for March 5, 1980.
/)
¢ /4&
g\f

Larry C. Shao, Chairman
PWR Pipe Crack Study Group

cc: See attached list

3003260 2 33



. G. Eisenhut -2 - MAR 7 1560

o

Denton
Minoque
Levine
Stello

. Case

. Arlotto

. Schroeder
. Murley

. Moseley
Shao
Hanauer
Bush
Hazelton
Taboada

. Muscara

. Cheng
Gamble
Woodruff
Noonan
Bosnak
Burns
Marsh
Pancieria
. R. Buchanan
TERA

OI&E (3)

R. Fraley, ACRS
NRC PDR

c4<~4gx<xxng>:mmrz-immm<mx.::
. . - - - - - - - - - - . . -



AGENDA

I. Introduction
II. Foriegn Experience Review Status
II1. Sub-Task Group Status
Sub-Task 1 - Defining the Cracking Mechanism - W. Hazelton

Sub-Task 2 - Significance of Cracking - V. Panciera
Sub-Task 3 - Determination Cause of Cracking - R. Gamble
Sub-Task 4 - ISI and Leak Detection - C. Cheng

Sub-Task 5 - Review ongoing Programs and Recommenced

New Programs - J. Muscara

o —— ~

Sub-Task 6 - Report Organiza:iion - S. Bush
IV. Technical Liscussion

¥ Sum.‘.ary
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SUPPARY OF PWR PIPE CRACKING

Exciupiwe 5.6, Freowarea Nozzie Cracas

{ ) 1
PLANT SYSTEM . PIPE SIZE | DESCR [ PTION PROBABLE CAUSE
LE8S u* ‘r
Arvamsas | Zontaimmnt Sorey 2 | " vala Wl 1asee
Liguid Rad waste 3 . "l weld WAl Eand
4 ) ' w weld Mar Pume or Yalve . (IBFuLion
Soart Fum ool 1 < weid noe tarwned
' - weld near P vibration
Arvansas 2 cves 1 ™ T or Wigple wie Tidration
‘ %m fecire. 1 ™ Yent or Jrainline weid vibration
Seaver Yalley | s ' ‘ - ! ¥ent ar Oruin Line wald  Vibrution
] '
Crystal Miver 3 | Contaimment Sorey 1 s wela Wl 188
Calwwrr CUIFPS 1 CuCS ‘ i o wlon Near Puses Vidration
deector solens Llesnve 3 ‘ - welas Sear Pusgs Yibretion
- ' g -
Calvert CI0P%y 2 ;. CCS s w walds Near Pumos Tioration
« Coolant Aesire. ) b Smil T ana Vipgle Welds  ibratien
;s | - fent or Urain Liee Weld  Vioration
i Mesctor Caslant Clessusp ) o } walds Sear Pues Vibration
L Coes L 2 - welds wear Pusps Or talves Yibration
' "s
fariey | (1441 1 o waid (» vent or Orein Line Vibration
Fr. Calnown ! s 2 - welas ‘ear Pumps ioration
‘onlant Recire. ' - wall T and Nimle weids  vidration
wddes ‘eck s 2 - welds wear Puos Taration
. 8 obinsen Soren (njection 1 " " waid AL Undetere ned
Ingten Potnt | Coolant Recirc. 1 - el T ana Nigpie wmidy  Viorstion
ingian Point ons ) L3 walds Near Pumon vibration
o 3 Ll welds vear Pumps or Yalves Yibration
Zant. weat Jewove! 1 L el ear Pum (iaration
ingien Patnt J © Ovem voiwe Contrel ' v"es e ndetery ned
s 1 ~ waid Sear Pusm Visration
(ewaunes | oves 1 w weidy Sear Puma iaration
deactor “selant Clesswo 1 L saids Sear Pusos idratian
Willstone L Llauie ke weste 1 "s weid (G8CC
| s ! © vent or Drain Line weld  Yidratiom
orth e | s 1 < weld ar e vibration
instesm Supply ' o (nstrumnt Line veld Unrdentified
onee 1 (1431 ! w vent or Ora'n Line Weld  Vidbration
xanes ) feector Core [salation Cooling + ' - Sarple Line wele Fidration
a1t sa0es | | xS ' - eld “sar Puwm Vioration
i onlant Rextrc, H - L Tar Yipsle weld Tidration
Traieie Tatend T T w TSI Rear Tame o salee lBeation
Paiat Saacr | ‘oolant lecire. 1 - wail T ar Niooie wmis Yioraticn
7310t beech oS i - w.ld ear P Vioretion
L. Gtame ! Aafety injection 1 ] - asL
oves 3 - walas war Amos Vieration
aiem | “a0lent Rexire, ! o Sealil T oor Yiggle weies Yioratioa
vCs ' - el war P iaratien
an Jmafre | ‘entarent Spray 1 vEs w.le oaar {744
oalent facire ' ~ Smail T or wiogle Wele | vizration
- ?
Surry | Coes ' - w.ld Sear Pmon !"mu-

TUASED OW LER'S TemduGH 7. 79



SUMMARY OF PWR PIPE CRACKING

Excrusing S.G, FEepwaTER NozzLe Cracks

PROBABLE CAUSE

PLANT SYSTEM NO. PIPE SIZE DESCRIPTION
LER u"
Surry 2 Containment Spray 1 YES Weld HAZ 165CC
—— —_——————— ——————————————————— . e — e ——— P ————

Three Mile Island 1] RHR 1 NO Weld Near Pump or Valve Vibration

Condensate F.W. 1 NO Socket Weld Vibration

Coolant Recirc. 1 NO Small T or Nipple Weld Vibration

Containment Srray 1 YES Weld HAZ 165¢CC

Spent Fuel Pool 1 NO Weld HAZ 165CC
Three Mile Island 2] RHR 1 NO Weld Near Pump or Valve Vibration

i N RS T sl R e ST S e

Trojan 1 Reactor Coolant Cleanup 2 NO Welds Near Pumps Vibration
Turkey Pt. 3 cves 1 NO Weld Near Pump Vibration

Other Eng. Safety Feat. 1 NO Drainline Weld Vibration
Turkey Pt. 4 cves 3 NO Weld Near Pump Vibration
Yankee Rowe cves 4 NO Weld Near Pump Yibration

Reactor Coolant Cleanup 1 NO Weld Near Pump Vibration
Zion 1 cves 1 NO Held Mear Pump Vibration
Zion 2 cves ' ™ Weld Near Pump Vibration

i [OOSR 11 B ST . 3y B0 I el ] o
BASED ON LER'S THROUGH SEPT. *79



SYSTEM SUMMARY

SMALL (<4") PWR PIPE CRACKS

LERs THROUGH 9/79

T

SOCKET WELD |

SYSTEM PLANTS LER LEAKAGE | CRACK PROBABLE
CITATIONS LOCATION | CAUSE
Arkansas #2 1 YES
Lalvert Cliffs #) 4 YES MOST FATIGUE
Calvert Cliffs #2 5 YES CRACKS CAUSED
Hadé»m Neck 2 YES IN WELDS 8y
Ft. Calhoun #1 2 YES LOCATED VIBRATION
Ind. Pt. #2 3 YES NEAR :
Ind. Pt. #3 1 YES PUMPS
cves Kewaunee #1 2 YES
No. Anna #1 i YES
Palisades #1 1 YES
Pt. Beach #2 1 YES
R. E. Ginna # 3 YES
Salem #1 1 YES
Surry #1 1 YES
Turkey Pt. #3 1 YES
Turkey Pt. #4 3 YES
Yankee Rowe B YES
Zion #1 ) YES
lion #2 1 YES
Arkansas #2 1 YES
, Ft. Calhoun #1 \ YES AT Sk
| cooLanT Paiisades 1 2 YES Ry
| RECIRC. Pt. Beach #2 i YES el
| Salem #1 1 YES ETC
™I #1 1 YES .
Indian Pt. #1 1 YES
San Onofre #1 1 YES
| 0.C. ook 2 = MOST CRACKS | VIBRATION
o Ind. Pt. #2 3 YES IN WELDS
Prairie Is. #1 1 YES NEAR PUNPS
™ #2 1 YES OR VALVES
™ #1 1 YES
Cal. Cliffs # 3 YES MOST CRACKS | FATIGU
} REACTOR Cal. Cliffs #2 3 YES IN WELDS CAUSEDE
| COOLANT Kewaunee #1 ] YES IN LINES 8y
| CLEAN-UP Trojan #1 1 YES LOCATED VIBRATION
| Yankee Rowe 1 YES NEAR PUMPS
i Trojan #1 1 YES
, :
| Arkansas #2 1 YES -
3 Beaver Valley 41 | ves | MOST CRACKS | VIBRATION
| ces Cal. Cliffs #2 1 YES [ o
| Farley #1 1 YES OF VENT
I Millstone #2 1 YES | OR DRAIN
} Oconee 42 1 YES | LINES
| MAIN STEAM No. Anna #1 1 eS| cmcs v | AT
| supeLY WELD IN OETERMINED
: | INSTRUMENT
| | LINES
; ;gfggsz;s_ge ™I #1 1 YES | CRACK IN VISRATION
! {
| |




SYSTEM SUMMARY
SMALL (<4") PWR PIPE CRACKS

LERs THROUGH 9/79

SYSTEM PLANTS LER LEAKAGE | CRACK PROBABLE
.| CITATIONS LOCATION CAUSE
OTHER ENG'D TURKEY PT. #3 1 YES CRACK IN VIBRATION
SAFETY FEATURES DRAIN LINE
. WELD
REACTOR CORE Oconee #3 1 YES CRACK IN
[SOLATION WELD IN VIBRATION
COOLING SAMPLE
LINE
SPENT FUEL Arkansas #1 2 YES IN WELDS NOT
POOL DETERMINED
™I & 1 YES HAZ 1GSCC
CONTAINMENT Indian Pt. #2 1 YES VENT TO VIBRATION
HEAT REMOVAL PUMP WELD




SUMMARY OF BWR SAFE-END AKD PIPE CRACKING

PLANT | SYSTEN LN, PIPE MATERIAL | DETECTION DESCRIPTION
i | s SIZ | =m0
315 WOX MOINT  EROCY (OB ’ L o i VISAL U 2T INLET PIE
vteite 1 SECINC Y-PASS } i - | 08 f ut | wELD wA2
o H 20 | cAmSON STEEL l ISAL WCTION PIPE WELD WAZ
'tess ! 1 10* 04 ur “ELOED ELBOM
CONTALINT (TG LinE 1 3 : 1,“. .
o0PEn | CRECIRCULATION \ IS 304 [ ot RECTRCAATION R1SER
!ltl‘ AFE- D0 1 L 04 ] o.a INDICATIONS (W WOIILE
!wu. ™ wy 1 r 304 | vIsuA INSTRUMENT LINE SE
{ i
TRESOEN | [RECIRC 8Y-PASS B s l 04 | vISuAL, PT, AT, T .
TREACTOR WATER CLEAWP 5 e ne | VISUAL, LEAR, UT, PT -
| DEMINERAL L TER SUPPLY 1 | # 14 o .
REACTOR CORE [SOLATION COOLING 1 | L l 0 i". .
CAESOEN 2 RECIAC 8Y-PASS | | ® S | Loae | oo
£Cs | ' | 0 | dos | LeAx, o1, uT .
CORE SPRAY SAFE N0 i ! T | e | Leax | ese
| REACTOR CORE ISOLATION COOLING SAPE-| 1 [ e e | 151 l FURNACE SENSITIZED
H | | ! |
fﬁ"‘ CORE SUATION CODLING SAFE-| ' | v | - Lur | FURMACE SENSITIZED
| cap RETURN AFE-N0 ' 1 . { ) ot | FURNACE SENSITIZED
SRESOEN ) FREDWATER ! ) R o | LEAK P
| ZRD RETURN SATE-END ? | . | 304 | ot .
OUANE ARNOLD | RECIRC 8Y-PASS ' - 104 P ur wELD
' REACTOR WATER CLTAN-UP ! ] . |10 | VISUAL, UT | eELD WAz
SAFT-(ND AT @y 1 e* I v 18 VISUAL, o7, BT i:ﬁg w(-m CRACE
£1 WATCH ) RECIRC av.2a58 i *« 104 uT A AT .
s ! x| Imom #1 -
TIIPATRICK 1 | e | 1 - e ovisuA | wELD WA
LA CROSSE FUEDWATER WOZILE SAFE-DW ) - Lok | LEAK AND VISUAL 1 1escC .
wiLLETONE ! RECINC 37-PASS | 2 s 04 | VISuAL AND UT K
| .t | 1 w2 | e | LEAR TEST | -
IEACTOR WATER CLEAN-UP { e e ke ut AN Liak w0 w
SONTICELLD RECIAC AY-PASS i - Lo ur | PIPE ELBOW
WINE WILE 20INT ECCS | ' i g " | ur SAFE.END TO PIPE 1GSLC
€ees i ' i 6 04 | visuA CIRCUMPERENTIAL 1GSCC
REACTOR WATER CLOAN-uP 2 e 304 L ovisua “EAT KW LINE & PIPE 3ENO
AEACTOR CORE ISOLATION COOLING ' & 104 | ” S1PE $IND TO SAFE-END
OYETER CREEK 1 CRD RETLRN 1 { » ne 10RO TS TUsE
CORE SPRAY ! i . { e VISUAL seaRGER
0 ' | . | 108 ‘ oA I sTum Tuse
SAFE-END AT WY 1 i . 04 i [GSCC FMNACE SPWS1TIZED
PEACH BOTTOM I ECCS 1 7 3 10* CARBON §TECL ur EL80M [N SPRAY B1PE
FEACw SOTTOM 1 RECINC BY-9ALS H .- 04 | uT, °T, N AT .
s 2 e z‘nr ARBON TTEL ur, ar PACET
2ILGRIW 1 WACTOR 4ATER CLEAN-P 1 5 4 VISUAL “ELo
J6AD ZITIES | AECIML 97-PASS 2 - 04 visem, of .
WAD CITIES 2 SECIRC BV-OASS ! - . ut “wo
2LACTOR WATER CLEAR-0P ' - 204 VISA “iLd
JTAMONT TANXEE T ECCS i L 104 ot P OTLAMS N A AND B L00P%

VSED ON LERS THROUGM SEPT' Y

o~
{
s
pa
¥




Table 1 - Summary of PWR Feedwater Plping Cracks

Fatigue

PLANT I'Zl(v'l‘l-‘.ﬂ'i‘ OF CRACKING (NOZZLFE VICINITY) PTPING COMPONENT PROBABLE CAUSE COMMENTS
Max. Location max, ! ). of Lines
Depth Depth Crack Cracked
Hestinghowne
D, C, Cook 1/2 Thru wall TOP B of 8 elbow Corroasion Assieted 2 cracks thru wall
Fatlpuc
BWeaver Valley  0,400" 9 0'clock Jof 3 clbow Corroslon Assisted 1) addiclonul fab, velat:
Fatigue indications repaired
Knwaunce 0.,050" 7 0'clock 2 of 2 plpe Corvosion Asslstd 3" dia. aux. feed near
Fatigue SG inlet
¥t. Beach 1/2 0.047" 3 0'clock 2 of 2 reducer Corrosion Assisted 3" dia. aux. feed near
Fatigue SG inlet
H.0.Robinson 2 0.750" 9 0'clock Jof 3 reducer Corrosion Assisted Shallow cracking in nozz!
Fatigue under thermal sleeve
Salen 1 0.235" 4 of 4 elbow Corrosion Assisted
reducer Fatigue
San Onofre 1 0.100" lower half Jof 3 reducer Stress Asc'sted Multiple branched cracks
of reducer Corrosion evidence of some fatigue
Surry 1/2 0.080" 2 ond 5 6 of 6 reducer Corrosion Assisted
0'clock Fatigue
Ginna 0.107" 8:30 0'clock 2 of 2 elbow Stress Assisted Cracks also at deep
Corrosion/Corrosion machining marks
Fatigue
Zion 1/2 0.088" 4 0'clock 8 of 8 elbow plpe Corrosion Assisted
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