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On August 10, 1984, with the Plant at 29% power, a primary coolant system (PCS) leak
rate calculation identified excessive unidentified PCS leakage. The leak was discovered
to be from a cracked socket veld on a PCS loop differential pressure sensing line.
Following replacement, visual examination of the piping during pressure testing revealed
PCS leakage from the identical location.

The occurrences were attributed to fatigue induced cracking of the socket weld. A
support was added to the piping to inhibit the dynamic forces which resulted in the
failures.
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On August 10, 198k, at 0345, the results of a Primary Coolant System (PCS) (AB] leak
rate calculation indicated an unidentified PCS leak rate of 1 98 gpm. Unidentified
leakage in excess of 1 gpm is prohibited by Palisades Technical Specification 3.1.5(a).
The Plant was operating at approximately 29% power at the time of the occurrence.

Investigation determined the source of the leakage to be from a cracked socket veld in
a 3/h inch PCS loop differential pressure (d/p) sensing line (See Figure 1) [ PSP, PSF;AB].
The d/p sensing line is used to measure the pressure drop across the 'A' Steam Generator
[SG;AB}. The outputs of the d/p transmitters [PDT; AB] on this, and similar d/p sensing
lines, are also used to determine total core flow.

A Plant shutdown was initiated, with cold shutdown condition achieved at approximately
0200, August 11, 1984. The PCS was drained to facilitate replacement of the cracked
socket veld. Subsequently, the eltov-to-pipe socket veld was removed, and replaced
with a new pipe / elbow assembly. Pressure testing of the new assembly was scheduled
to be completed when the Plant would again be at sufficient pressure for the test.
Examination of the cracked veld, which was an original Plant veld, led to the conclusion
that the failure was caused by the lack of sufficient veld penetration. Similar velds
on the d/p sensing lines were visually inspected and found to be satisfactory. The
weak weld was, therefore, considered an isolated occurrence.

Plant heat-up from cold shutdown was initiated on August 20, 1984. At 2001, on August 24,
1984, with the Plant in hot shutdown condition, visual inspection of the d/p sensing line
revealed a leak of approximately 0 5 gpm at the same pipe-te-elbow socket veld. Plant
cooldown was commenced, with the Plant again in cold shutdown condition at 0720 on
August 26, 1984.

Investigation determined that a crank had developed in the socket veld / pipe interface
on the underside of the pipe, in approximately the same location as the initial crack.
Analysis of the cracked socket veld indicated that the veld itself was not defective.
The veld was determined to have failed due to fatigue cracking caused by system vibration.
In retrospect, the probable cause of the initial socket veld failure was the effect of
the same fatigue phenomenon acting upon the imperfect veld, rather than an end-of-life
failure of the imperfact veld, itself.

Continued investigation into the root cause of the occurrences determined that valves
1019A PC and 1019B PC [ISV;AB}, which are immediately downstream of the cracked socket
veld location, had been replaced during the 1983/198h refueling outage. The replace = net
valves were heavier than the original valves by approximately 9 lbs. each (7 25 lbs vs
16 lbs). Design documentation completed at the time of the replacement indicated that
system stresses would not be significantly higher due to the replacement valves. Justi-
fication for this conclusion was not provided with the design documentation, but,
presumably, would have been based upon a static evaluation of the piping configuration.
Subsequent investigation confirmed that the effect of the added weight on the system
piping would not result in unacceptable ctatic loading. When analyzed dynamically,
however, the effect of the additional weight with normal system vibration induces motion
in the cantilever-type configuration of sufficient magnitude to cause the observed fatigue
failure in the socket veld area.
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The pipe / elbow assembly was again replaced with a new assembly. A support was designed
and installed between valves 1019A PC and 10193 PC to inhibit the dynamic forces which
resulted in the previous failures. Following dye-penetrant examination of the velds, the
sensing line was pressure tested and visually inspected during Plant heat-up on
September 1, 198h. The design change process will be reviewed to determine whether
current methods of technical justification and verification are adequate, or if
enhancements are necessary.

No threat to public health or safety resulted from either occurrence. Had the socket
veld completely failed, causing the pipe to break free ~ from the elbow, however, a small
break LOCA condition would likely have resulted. A small break LOCA is an analyzed acci-
dent for the Palisades Plant. At higher power levels, the potential consequences re-
sulting from a complete break would have been more significant. For the actual occur-
rences, however, with relatively minor PCS leakage from the cracked socket veld, alter-
nate (higher) power levels vould have had no significant effect.

~ 13e o.. s...
.

- -, , ---



- _ _ _

' ,= W.o8.!

n

)4.

m ,
_

d
5 -

b @h
O Q$ W-

O Q% g+

U e- %s
I Q O O%
I , -

O
4.

'

'
. , '

N
Y

W e
v t
b Q

'

&
'

k,

i

!

! (""")
\,i

; -.

,

!

i

,

! Dr

,

'

!
I

' ,

G
2
s

.

4

.

un re.vant m sun m == w a m.a m ms

t[ | 9 !;|6|2|o|olo|g|o . .9| I| 09) O Jo ti| 0 01 0 --

SuuId JSaTong sopusTInd

"A*f.t- w".'' Q ,. ='s*

*
It)30 ,d 491 W89WAN WIl gfl W 90 MAN 19 EJOO I6I 9MTN AlthSTd

' telt/9 $3medst
*mt om eao os^oma' NOl1 VAN 11NO31X31(W3M IWOd3W 1NEA3 33SN3011j , , , , ,

v m .. 3.=

j no m Nos amoavme uvenn= sn ,

- i

1 *

|
',

,

e---y-- -,_ww- --- - -~swe~m e- -m - ~ ~ - - " - ' - --==="wy -p" v&M~*V"*vNW''=~ T wMw'''''"'w'""=""4' ' '''M W'vM'''T*"''M'" ' '^ ^ ' ~



h
.-

Consumers
Power
company

General Of faces: 1945 West Parnali Road, Jackson, MI 49201 + ($17) 708-0550

September 10, 1984

US Nuclear Regulatory Commission
Document Control Desk
Washington, DC 20555

DOCKET 50-255 - LICE!!SE DPR-20 -
PALISADES PLANT - LICENSEE EVENT REPORT 84-016

(PCS UNIDENTIFIED LEAKAGE >l GPM)

Attached please find Licensee Event Report 84-016 (FUS Unidentified Leakage
>l gpm) which is reportable to the NRC per 10 CFR 50.73(a)(2)(1) and
50. 73(a) (2) (ii) .
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Ihomas C-Bordt e
Staff Licensing Engineer

CC Administrator, Region III, USNRC
Director, Office of Nuclear Reactor Regulation
NRC Resident Inspector - Palisades
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