
as8BC pera EE U S. ssUCLEMI REGULATOAV COamsesOss
" *

ApostorED Oese eso 3:30-4104
* .' LICEN!EE EVENT REPORT (LER) * * " " ' ' ' ' * *

,.

FAC8LITY e8AASE (1, DOCKET SIURGER (21 PAGEIN

Pilgrim Nuclear Power Station - Unit No. 1 o is I o Io I o i 21912 1 loFl013
TITLE 444

Weld Leak on Reactor Water Level Instrument Line
tw0esT DATElea tsR hunmEn des REPOmf OATE (71 OTHEm F ACILITIES terv0LVED 101

**Q
480edTM QAY YEAR YEAR j ''' Q ea04TM OAV vtAm f aceLitv =Aeses DOCKEf esuesetnisig ,

0 15101010 ! I I

0|3 1|6 86 8|6
-

0 |0 | 6
-

0|0 0 |4 1|5 8% o is to io ,oi i
OPE RAN PORT IS BugmelTTED Pust0UANT TO TME REQuantesENTS OF 10 CF A { (Che e eae or amass of one Fodse==asl 11HTMl8 A

E 30 eBith) M estel 98.734alGH=) 73.7168
_ _

n M 454eH1HG M 38teHil SS 730sH2ptel 71716el

, , , i i = = H1H.i u. . m.7=>aH .
_ _ _ gEggg

M emeeH1Hel X te.736elOHG 90 734sH2H.enHA) JESA/

. ,n H , m,a H., - n...H n.,
_ _ _

30 mmh 1Het 30.73ts>GHaed 30.734elGHal

LICE 8dSEE CO8dTACT POm TMsg LEn (131

%AME TELEPwo4EasuMcEn

ARE A CODE

Paul Hamilton - Sr. Plant Engineer 6 ,1,7 7,4,6, ,7,9,0 p 6
ConsPLETE Oht Leht POA EACM COndPosetest F A8LumE DESCRISED tas TMIS REPom? (131

"E *L " R"'TE[U T Pa S CAUSE sv 37E M COedPomENT [ '8[ MCAUSE SYSTEM COMPohE%T

B JC ,P S,F B,1 ,3,0 Yi i , , , , , , , ,

I I I I | | | | 1 I | | | | 4

9UPPLEhSENTAL REPomT E APECTED (148 MONTM Day Ygam

] vt tre,. , smeteTr0 sueMissrO= OAres y 80 g g g
'

A T.ACT,o-,. . . e.....se,s.-e., ~ . _ , ,n.,

On March 16,1986, at 0115 hours, the reactor was shutdown in response to an
increase in unidentified drywell leakage. Cause of the leakage was a cracked
weld at a 2-inch by 1-inch reducing coupling that joins the 1-inch reactor
water level instrument line to reactor vessel penetration N-16A. Root cause
of the weld crack was an incomplete root pass penetration on the pipe to
coupling socket weld combined with thermally induced stresses.

Corrective action was to repair and sleeve the af fected area of piping and
reduce the thermal stress. To preclude recurrence the other 3 instrument line
socket welds were inspected to ensure similar problems did not exist.

During the repair work it was discovered that the N-16A penetration is
installed backwards. This means that Inconel cladding was shop welded to the
304 stainless steel safe end using Inconel filler; and the Inconel end of the
penetration was field welded to 304 stainless steel piping using 308 filler Imaterials. Although the field weld is difficult to perform, radiography indicates
the weld is sound. The long term corrective action is to replace the 304 to
inconel field weld during the next refueling outage. The penetration
orientation is not related to the cracked weld discussed above. Other similar
penetrations were inspected and found to be installed correctly.
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On March 15, 1986, during steady state operation at approximately 0800 hours,
an increase in unidentified drywell leakage from 0.3 gpm to approximately 2.0
gpm was observed by Operations personnel. In response, to investigate cause
of the increased leakage, a controlled shutdown was initiated at 0820 and
completed on March 16,1986, at 0115 hrs.

During the shutdown, a drywell inspection was performed. During this

inspection a leak was observed in the 2" x 1" reducing coupling socket weld
that joins the 1-inch reactor water level instrument line to reactor vessel ;

'

penetration N-16A. The leak resulted f rom a crack in the fillet weld on the
2-inch side of the coupling and extended about 120 degrees around the
circ umf erence.

In the event the cracked weld had failed completely, a 2-inch unisolable leak
would have occurred approximately 70-inches above the top of active fuel. A
2-inch leak is within the capabilities of normal or emergency makeup sources
to the reactor and is within the safety analysis of Pilgrim's Final Safety
Analysis Report. Both the normal and emergency makeup sources, i.e..

Feedwater, High Pressure Coolant Injection, Low Pressure Coolant Injection,
and Core Spray were operable when the leak was discovered.

Root cause analysis of this event identified an incomplete root pass
penetration on the 2-inch pipe-to-coupling socket weld. Also contributing to
the failure was a " bound" pipe guide and some missing thermal insulation which
had apparently been inadvertently removed previously. The bound guide
resulted f rom extraneous wire which was wrapped around piping within the
common guide assembly. It is postulated that stresses resulting from the
" bound" guide and missing insulation coupled with the incomplete root pass
caused the failure. Inter-granular Stress Corrosion Cracking (IGSCC) was
ruled out as a factor contributing to the cracked weld.

Corrective action was to repair and sleeve the affected area of piping in
accordance with Temporary Modification (TM) 86-11. Resolution of the " bound
up" pipe guide was to remove the previously discussed wire and restore the
guide to the original design configuration and to reinsulate. The other
piping in the bound guide was evaluated and design parameters / stresses were
found to be within acceptable limits. To preclude recurrence the other 3
reactor water level instrument lines were inspected to ensure that insulation
was in place, pipe guides were not bound, and that the other three 2-inch
pipe-to-coupling socket welds were sound via liquid penetrant testing. No
similar problems were noted.

During the repair, an unrelated problem was discovered in that the N-16A
penetration is installed backwards. The penetration is a shop fabrication of
inconel and 304 stainless steel which is machined to fit tightly through a
penetration in the reactor vessel wall. The Inconel end would be shop welded
to the Inconel vessel cladding while the stainless end is designed to
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facilitate field welding to stainless steel pipe. The reversal means the 304
stainless end was welded to the Inconel cladding in the shop using Inconel
weld wire, a procedure used elsewhere in the vessel. The 304 stainless steel
pipe was therefore, field welded to an Inconel penetration using 308 filler
wire--a difficult weld. However, original acceptance radiography and
radiography taken during the investigation indicate the field weld is sound.
As a precaution long term corrective action will be to remove the
Inconel-to-304 stainless steel field weld when the sleeve is replaced during
RF0 7. The replacement will consist of a shop fabricated assembly with a
304-stainless-steel-to-Inconel transition. This will permit an
Inconel-to-Inconel field weld at the penetration. (There are five similar
penetrations in Pilgrim's reactor vessel; all were inspected and found to be
installed correctly.) The reversed installation of the penetration is not
related to the cracked weld discussed above. The reversed penetration was
manufactured by Combustion Engineering and supplied by General Electric Co.

Boston Edison Nuclear Engineering Department and General Electric Company have
analyzed these problems. Safety Evaluation (SE) 1942 was issued to justify
continued operation with the reversed penetration and the sleeve over the
cracked weld.

On April 1, 1986, the unit was returned to service. A search of LER records
identified no previous events of a similar nature. The EIIS System and
component codes are JC and PSF respectively,
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Dear Sir:

The attached Licensee Event Report 86-006-00, " Weld Leak on Reactor Water
Level Instrument Line" is hereby submitted in accordance with the requirements
of lOCFR50.73.

If there are any questions on this subject, please do not hesitate to contact
me.

i

(
W. D. Harrington

PJH/vp

Enclosure: LER 86-006-00

| xc: Dr. Thomas E. Murley
Regional Administrator, Region I

j U.S. Nuclear Regulatory Commission
631 Park Avenue'

King of Prussia, PA 19406

Standard DECO LER Distribution
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