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10 CFR 50.73

June 6,1991

U. S. Nuclear Regulatory Conunission Serial No. N 91011
Attention: Document Control Desk NAPS:WClI
Washington, D.C. 20555 Docket Nos. 50-338

License Nos, NPF 4

Dear Sirs:

'lhe Virginia Electric and Power Company hereby sulunits the following Licensec !! vent
Repon applicab!c to North Anna Unit 1.

Report No. 91-011-00

This Report has been reviewed by the Station Nuclear Safety and Operating Committee and
will be forwarded to the Corporate Management Safety Review Conunittee for its review.

Very Truly Yours,

/

E. Kane
Station Manager

|
t Enclosure:

i ec: U.S. Nuclear Regulatory Commission
101 Marietta Street, N.W.
Suite 29(X)
Atlanta, Georgia 30323

Mr. M. S. Lesser
i

| NRC Senior Resident inspector
| North Anna Power Station
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At 0400 houts on May 11, 1991, with Unit 1 at 30 [ercer.t pc we r, a c o r.t a i nn.c n t
entry team identified a scurce cf leakage between the "B" cold leg locp stcp
valve and the isolation valve for the 3/4 inch (3/8 inch inside diareter)
u p;>e r disc pressurization line, and the Action Statenent of Technical
Specification 3.4.6.2 was entered. A unit shutdown commereced at 0500 hours
due to an utisolable Peactor Coolant System (PCS) pressure t~undary le A.

Notification of Unusual Event (NOUE) was declared in acccrdance wit h the
emergency plan, and all apprcpriate notifications were m :.i d e in a t i r.e l y
ranner. The unit was placed in cold shutdown (mode 5) at 1040 heaza. Thit
event is reportable pursuant to 10CFP50.73 (a ) (2) (1) (1,) as a cen ; let ion 31 a
plant shutdown required by TS. A cne hour report was nmie putsuant to
10CFR50.72 (a) (i) .

is isual inspection of the pipe crack indicated a probable high cycle f a t.igue
failure mechanism. No significant safety ccnsequences sm ulted f r om t. h e pipo
cr ek bncause the leak, apprcximately 0.7 gpm, was c.uch less than the nonnal
charging system tra k e up capacity. In additicn, there are n.. pipu hip cr
1rpingerent concerns associated with the disc pressutiration piping. The
health and safety of the public was rot affected at any timo duz ira this event
Locause the leak was cc nf ined t o the containment structure and nc telease was
rade to the environment,

hac # o.m 3 e nu
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At 1925 hours on May 9, 1991, a unit I rarp down frem 98 percent power to 30
percent power was initiated to reduce exposure to personnel atterpting to

a 0.40 gpm scarce of unidentified leakage. Leakage waslecat e and repair
notet in the "b" teact or coolant pump (RCP/ (EIIS System identifier AD,
Cortwnent identifier P) cubicle which was later identified as two hesistance
Temperature Detector tranif old valves. Subsequently, the valves were repaired
and a RCS leak rate test was performed. The results of the test indicated an
increase in the kCS leak rate to 0.7 g pm, and additional walkdowns were
pe r f o rtned t o identif y the source of the leakage. A centainment entry made on
May 10 at at 2350 hours revealed leakage in the vicinity of the "D" cold leg
loop stop valve (EIIS System Identifier AD, Component Ident i f ie t ISV);

however, its exact point source could not be detected. On May 11 at 0400
bours it was determined after temoval of insulation that tho leakage source
w e. s a RCS prescute bcundary which could not be isolated or repaired at the
c ur rent opetating conditions, and the Action St atement o f. Technical
specification (TS) 3.4.6.2 was entered.

On May 11, 1991, at 0500 hours a U.. . t i shutdown from 30 percent power
commenced due tc Reactor Coolant System (RCS) pressure boundary leakage from
the 3/4 inch (3/8 inch inside dismuter) upper disc pressurization line for
the "B" cold leg loop stop valve. The amount of the leakage was measured at
approximately 0.7 gpm. The Emergency Plan Implementing Procedures (EPIP)
were entered and a Notification of Unusual Event (NOUE) was declared in
accordance with EPIP-1.01, Tab D-4, which specifies declaration of a IJOUE for
event s involving leakage from the kCS which require unit shutdown. The unit
was placed in cold shutdown (mode 5) at 1040 hours, and the NOUE was
terminated. This event is reportable pursuant to 10CFkt0.73 (a) (2) (1) ( A) as
a completion of a plant shutdown required by Technical Specifications. A one
hour report was made putsuant to 10Crk50.72 (a) (1)

2.0 rignificant E a f ety cc ngence s _ and Icplications

No s i gni f i c ai nt safety consequences resulted ftom the pipe crack because the
leakage was identified promptly and apprepriate actions were taken to bring
the unit to shutdown conditions. If the crack had developed and propagated
quickly prior to cooldown and depressurization and a complete line failure
occured, the condition would have been bounded Ly the small break loss-of-
coolant accident (ldh 0CA) analysis. The health and safety of the public was
not affected at any time during this event because the leak was confined to
the containment structure and no release was made t o t he envi ronment .

3.O Cme;e ei the Etunt

A preliminary analysis of the pipe using transmission electtv. microscopy
( t rtO determined the cause of the failure to be high cycle fatigue. The 180
degree indication was observed to have approximately 5 percent of fresh
growth, and several indications of load change were identified based on
" beach marks" on the fracture surface..

,
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.L3 p n ne_ ;f the Event u tinn d

Engineering Mechanics reviewed the piping configuration and sitess analyses
for the portions of thtee lines in question for Units 1 and 2 and determined
that sitess levels in the piping systre oro relatively Icw and well within
the code allowances. This level of cyclic stress, due to a variation of
loads during normal / upset plant events, would indicate that fatigue of an
integral connection would not be expected. A fatigue related failure in the
pipe can only be attributed to some externally induced vibratien to which the
piping responded at a higher mode leading to a high cycle fatigue failure.
It appears that a high frequency and low a rnpli t ude vibration initiated a
crack and caused it to propagate slcwly to devolep into a through wall crack
over a long period of time as evidenced from the development of a detectable
leak. This type of unant icipated loading condition is outside the normal
design practice. Therefore, a catastrophic failure of this piping is not
expected to occur without first leaking allowing picmpt corrective measures.

LO 1::::.ediate_C:ne ctive_A;Lisnt

Several teams had made entries into the c o nt a i nn,e nt building to identify and

repair leakage. The Action Statement of TS 3.4.6.2 was entered at 0400 hours
upon determining that the leakage was RCS pressure boundary leakage. At 0500
hours a Unit 1 shutdown from 30 percent power c eme n c e d . The Emergency Plan
I rtpl eme nt i ng Procedures (EPIP) were entered and a 110tification of Unusual
Event (tJOUE) was declared due to hCS pressure boundary leakage which required
unit shutdown. Initial notification to the State and Local jurisdictions was
completed at 0506 hours. The initial notification to the 1RC was conpleted
at 0508 hours. The unit was placed in cold shutdown (mode 5) at 1640
hours, and the 1;OUE was terminated.

L0 AdditinnaL Cme:Livc_A;ti;ns

The RCS was drained down to reduced inventory conditions to support
maintenance on the failed pipe. The corplete section of the upper disc
pressurization line piping for the "B" cold leg loop stop valve was replaced.
The other eleven disc pressurization lines for Unit 1 were inspected using
liquid penetrant techniques. Two of the lines were determined to require
replacement due to linear indications, and the piping was sent to a
Westinghouse laboratory for analysis. Indications on three other wolds were
removed thrcugh light grinding and welding. Six remaining lines were found
in satisfactor'/ condition.

L0 AOL10na_.Ast_hcrent.Jicamcnte

Technical Specificat4on surveillance 4.4.6.2.1.d states that the FCS leakage
rates shall be demonstrated less than the limits by performing a RCS water
inventoty every 72 hours during steady state operation. This surveillance
frequency has been increased administratively to every 24 hours on Units 1
and 2 and will continue until additional analysis and inspections are
c o r*pl e t e d . If a confirmed leak rate increase of 0.15 gpm over the baseline
occurs, inspections will be performed to identify the leakage source.

SWRC f om M A tt>(9'
_ _ ____ __ _.________ _ _ ______ ___ _
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Lt Ac t i c n m t o hsnnt P.enu r r en c e terr 41nued)

The disc pressurization piping for Unit I will be inspected during the next
refueling outage, and the same piping for Unit 2 will be inspected during the
next eold shutdown.

Lo "inila r Leerd:

LER N1-06-013-00 documents a Unit 1 tanpdown to hot standby (mode 3) due to
exceeding the allowable TS limit for unidentified leakage on August 13, 1986.
The source of the leak was latet identified as the "C" loop kesistance
Tenpe rature Detect or bypass flow element.

LER N 1 - 8 'i - 017 - 0 0 documents a Unit 1 manual trip and subsequent aut omatic
safety injection system initiation due to a steam generator tube rupture in
the "C" steam generator on July 15, 1987

LL__M.1LLicn11._infernatica

All repairs to the Unit I loop stop valve disc pressurization line wolds were
completed at 1320 hours ta May 19, 1991 The RCS was filled and vented by
1023 hours on May 19, and the unit entered mode 3 at 0946 hours en May 20. An
RCS leak rate determination was performed at 0154 hours on May 21 with an RCS
unidentified leakage of essentially 0.0 gpm.

North Anna Unit 2 was in mode 1 at 1004 power throughout this event and was
not affected. However, increased frequency of RCS leak rath tests will
continue until additional analysis and inspect 2on of the subject piping is
completed.

I
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