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Gen'lement

In accordance with 10CFk$0.73(n)(2)(1)(B) enclosed is the subject report
concerning steam generator tube surveillance.

Very truly yours,

fimwe .htN* W
James . Fisicato
Director. Licensing

JJF/TFS/mmg
Enclosure -

cci Regional Administrator
Region IV
U. S. Nuclear Regulatory Commisclon
bil fyan Plaza Drive. Suite 400
Arlington. TX 76011-8064

INPO Ktcords Center
Suite 1500
1100 Circle. 75 P3rkway
Atlanta, GA 30339-3064

03-,: 01du: 4

,

9204150282 92041o /, g, ' I

PDR ADOCK 05000369 h I6 PDR

. - _ _ _ _ _ _ _ _ _ - - - _ - _ _ - - _ - _ _ _ - _ . _ _ _ _ _ _



_ . - - _ _ _ _ _ _ _ _ _ _ _ -_____ ___ _ _ _

'
t C Tom 3/6 ll.S. Nacimr kg;ulnte iy Genissim
(6-f0) Alpnwi (1111 E3, 3150-01(n

Expir m: 4/ 30/92*

LICENSEE EVENT REPORT (L E R)
.

F/ClldTY PWiC (1) Arktuisas Nucimr (bo, Unit 1W ltWFT RttillR (2) PNIE (k
. . _ _ . .

_0|5|0|0{0}3|f}81jW[0}9
Triif, (4) idly QirTmt Amlysis Petwrinel Irmr Kmults In IthiEf ntn Stmm Dwtator Tule Todaduil

Spicificatim fhuveillance

E E .1 61 L L5J _ _ ILL!Mm2 M) EMLIWIL_GL. U11DLfNi1LTDislNJLAHLUG -

Snpvit ial Revin hai

Myyth Ihy_ Year Year Rant er Rriv3r !ksyth Iby_ Ymr _ lfre ilit y, Nww _ lhipt_Rodot(s)

_0}_3 _l }. 7 J ? Jj..2 1_,p_ | Oj. 2, - _0 L9. _01 4 J10 91 7 . - .. --- -

_VlRR 9
O s 0 0 0

(11XATINI ? MIS RIRiff IS SU10111HV IMSMr 1U T!E LUTIRIMINlE OF 10 Ok 6:
. .

lllL..(91 .i_.UlF&h._meJL 'tuDixLu te_.luihukcLC 11)
IWl? _ 20.402( b) _ 20.405(c) _ 50.73(n)(2 )( iv) L 73.71(b)
INL 20.405(a)(1)(1) _. 50.36(c)( 1) .,_ 50.73(a)(2)(v) _ 7". 7hc)

. , _ .

00L Olo!LL 20M5000)( m _ 50 Weim - 50.73( a M 2)( vm _
Dunt (S:nctfy in

_ 20.405(n)(1)(iii) .2 $0.73(a)(2)(1) 50.73(a)(2)(viii)( A) Alstract Inhw mil
_ 20.405(n)(1)(iv) 50.73(a)(2)(11) ._. 50.73(a)(2 )(viii)(B) in Text. Nit Tom,._

50.73(n)(2)({li) _ __._ _50.73(n)(2)1x) 3%A)

_20 405(nKl){+-)__140mLumn.inLn11sELu2L .
t_

-

Nw _1chdunhek"L
Arm

11 oms T. Smtt, Noclear Safety anl Licmsing Spcialist cale
5[0{1,9{h}4{-[5[0{p{p

- -

0111EIE (NE LINE im T.Ol 011RIANT FAllDRE IINE1103) IN VIIS RElmf _(13) .._ ,_ _ _ _ _ _ . .

Rqortable Rqnttable
Gm1 Syh.tm _Q.11utnL thtu[Etttter 'cRME On't Eynhn AnimtL tim 1Elwn_ tu.MMti._-

_. LMB I l_.S} .Gl} !t}Jj R Y _} _ ! l _l_ _ }_[_} _.

. L _.LLL _LLl_ __ _ _ _L 1LL _LLL - _ _

_Dnt_funnithTRWLEIM1ULL14_1. D11r!1D E nth _1by_
SUltilSSl(N

Y"S. 9'P "to @l'Fini Sutnisskytihte)_jX}No IWlE il5)_ ._.L .L 1_1..l..Y.N...I.lf l
AIGIRYT (bimit to 1400 sinun, i.n. . nipmximtely fif tem sitgle-sinm typwrittm linm) (16)

On liarch 9, 1992, a primary-to-screndary lenk in A steam generator was detect ed.
The plant was shutdown with the tens rate nt. npproximately 0.25 gpm. half of the
Technical Specification limit. Subsequent t3 sting identified the lenking tubo which
was plugged and stabilized. A review of eddy current dnta from the previous
refueling outage in 1991 revealed that an indication had been present that if
analyzed correctly would have required further evalunt on. Fn11 ore to adequately
complete the steam generator surveillance required by lechnical Specifications was
determined to have been caused by a cognitive personnel error on the part of two
independent analysts who evaluated the eddy current test results from A nteam
generator. A review of the data f rom the prior inspection revealed six additional
indications in A stens generator that should have received further analysis. The
employer of the analysts has been notified of the deficiencies. Training and

test.ing of annlysts has been improved. Eddy current inspectlon in the area of
interest in both steam generators has been completed. Tubes identified as being

defective will be sleeved or plugged and stabilized prior to plant startup.
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A. Plant Status

At the time the inadequate surveillancn was discovered. Arkansas Nuclear One
Unit 2 (ANO-2) was in cold shutdown conditions with Reactor Coolant System (FCS)
[ AB] ternperature approximately 103 degrees and pressure approximately 15 psia.

B. Event Description

o

At 17'l0 on March 9, 1992, AND-2 vani cpernt ing at apprny hntely in0 porcent power
when an alarm was received from the condenser vacuum pump discharge radiation
monitor. Primary-to-secondary leakage was estimated to be approximately 0.25
gpm. The leakage rate was confirmed by three dif ferent methods-argon, t ritium,
and RCS inventory balance. Even though the leakage was below the 0.5 gpm limit
for continuous operation containnd in Technical Specifications, a decision was
made to shutdown and locate the leak since leakage was above t he unit 's
administrative limit of 0.1 gpm. The administrative limit is the point at which

Operations personnel are ditected to notify management of the condit ion and
begin preparations for plant shutdown. plant shutdown st.arted at 1900. Thn
reactor was nhutdown at 2021, and the plant reached cold shutdown conditinns at
0730 on March 10, 1992. Subanquent helium pressure testing located the leak in
the hot leg side of t ube 67-109 of A r,t eum generator on !! arch 15, 1992. The
leak was confirmed by oddy current testing (ECT) using both a bobbin coil and
motorized rotating pancake coil (MRpC). The defect in the tube was at the top '

of the tubesheet (estimated to be approximately 0.19 inch above the tubenheet)
and had a circumferential orientation. A review of the bobbin coil ECT data
obtained fmm this tubn during the last refueling outage in 1991 was performed.
On flarch 17, 1992, it was determined that un indication had been present for
thin tube in the location of the defect at the time of the inst inspect f on.
Although the through-wall depth could not be determined from the bobbin coil
data, the indication was judged to have been suf ficient ly significant so as to
have required further evaluation ny other methous tollowing the prior test ing.

C. Root Cause

The root cause for not having adequately analyzed Unit 2 steam geacrator eddy
current indications during the 1991 refueling outagn was det ermined to be
cognitive error on the part of two independent analyst empleved by
Westinghouse. The analynts were performing this serv 2co under a contract to
ANO.

Contribut.ing causes were:

1. A lack of training for thn eddy current analysts in site specific
guidelines which incorporate both damage inochaninms specific to ANO and
those known to have occurred at other sites.
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2. The lack of a requirement for performanco demonst ration testing of tho ,

analysts using actual historical data.

3. The location of the indications in the "explanston" (explosivo
transition) region of the tube where thn tube reduces in diamotor at
the upper edge of the tube shoot. Bacause of interference from the
tube sheet, the roll transition, and deposits of iron and copper on the
secondary sido, eddy current signals in this area are more difficult to
analyne.

D. Corrective Actions |
Westinghouse was notified of thn def scient analysis so that appropriato
correctivo action can bn taken concerning the specific analysts who were
involved.

<

Work was initiated in the latter part of 1991 to develop a required tenting and
training program for ANO-2 eddy current analysts. This program will be in placo
prior to the start of che next ANO-2 refueling outage. This is expected to help i

prevent recurrence of the analysin deficiency.

'Iraining. and testing of oddy current analysts involved in thn current ANO-1
refueling outage, who e.ro previded by another contractor, was completed prior to
identification of the imacquate ANO-2 Survn111ance to prevent two of the
contributing causes identified above. Due to the timing of the ANO-2 forced
outage, formal training guidelines and performance demonstration testing
requirements had not been completely developed. To address this concern, the

lead Levnl 111 analyst provided information to individual analysts describing
,

the specific damage mechanism and signal' characteristics in the aren'of
L' interest. This instruction is believed to be suificient to prevent overlooking

; po eavial 1:.dic.atiom, near tho tube aheet up,mt a nco uurmg the carrenc outage. ,

'

Tube 67-109 was plugged and stabilized. The stabilizer will restrict the tube
from causing any damagn to adjacent tubes if it should becomo completely severed
due-to vibration during plant operation.

Data from A steam generator bobbin coil oddy current analysis f rom the 1991
outage was roanalyzed to confirm that analysis problems were limited to thc ,

region in the area of the tube sheet upper face on the hot leg side. Six other
indications wnre identified that--should have received more analysis during that |

_

outage. Each of thn seven indications had been inviewed and not identified by
'

two independent analysts.
,

:

c,._-.~.-._.____ -u____.,___,,...._._.__.._.,._...._._._,__, . _ , , _ _ , _



,_.- _ - - - - - - _ - - .. - - - _ - -

a ? f

NRC Fonn 3(4 U. S. Nuclevir Rmulatory Gmissim'

(6-89) Appnwn! (lin No. 2150-010'.
.* Expires 4/30/92,

b1CINSIT. IN1NT RLitRf (117) RXf (INf1NUATI(N
,

TACI(ITY NVir (1) llIu1TNltilVT(2) UX.RMERR) PNT. (3)
Sa p wtini Revisim

- Arkansas Nucinar (tm, Unit M Jim _ _hME_ _ Jrbs_
. Oj5]Ojoj0}gj_6]8 9| 2 - _0 |_0j 2. -- 0_j._0_0|4hTj0j4

,

'HXf (if mre mico is rquiral, uen n'<if tinal !E renn 3(M s) (17)

A 100 porcent inspection of both steam generator hot Icg tubes has been
performed usityg the MRPC eddy current test method. The MRPC method prosides
greater detail of the tube surf ace. thus providing better indication of the
integrity of the primary-to-secondary boundary. The testing was limit ed to t he !

area of interest, approximately two inches above and below the tubcshnet upper |

face. Additionally, twenty percent of the tubes in the sludge pilo region of A
-steam generator cold leg woro similarly eddy current tested. Thorn woro no ,

defective tubes identified.

Tubes which are identified as having (onfirmed indicationc will be sleeved or
plugged and stabilized prior to startup from the current outage. Stnbilizers ,

may or may not be used for plugs associated with any tubo specimens that may bo |
fremoved for additional analysis. A proposed Technical Specification change to

allow ANO-2 to sloove stenm gonerator tubns has been submitted to the NRC.
.

E. Safety Significance |.

t

The indications in the steam generator tubes that wern not completely evolunted
'

had a circumferential orientation at tbn tube sacet upper face. Continued
operation with defects of this configuration increased the risk of a tube
failing in such a manner as to damage adjacent tubes. Thn manner in which this
particular tubo indication propagated allowed sufficient timo for actions to bc ,

taken to place the plant in a safo conditton under normal operational loada ;

| before progressing to a point whero further damagn could possibly havo resulted.
The safety significanen of this event is reduced by thero being several methods
of detecting and monitoring small primary-to-secondary leakage and the f act that
the plant was shutdown while leakage was approximately half of the Technical
Specification limit for continuous operation.

F. Dasis For Reportability ;

i

Technical Specification 4.4.5.2 for steam generator tube survoillance requires
that "the inspected tubos shall bn verified acceptablo por the acceptanco |
criteria of specification 4.4.5.4". Sinco stnam generator tubes had eddy '

current indications during the-last inspection that were not verified to be ,

>

!- acceptablo per the appropriate critoria, this represents a condit ion prohibited i

by Technical-Specifications reportable por 10CFR50.73(a)(2)(1)(B).
-

G. Additional Information

Energy Industry identification System (E!IS) codes are identified in the text as
,

i lxX). .

| There havo been no similar events reported as bicensen Event Reports at ANO. ;
!
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