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On June G. 1989 NRC Region-1 requested Northea*iit Util i ti es (NU) t o per f ariq
6n in-c<cle steam generator edd< current testing examination for Malistone
2. The speci t ic NRC concl un on that a mi d-cycl e steam generator tube
inspoction was nececcary was to conf:rth boric acid treatment has arrested
tho caustic cretting methonsim to assure centinued operabi1ity of the Steun
genceators.

On. Jul y 12, 10B4 NU commi tted to an i n-c ycl e .inspecti on of the steam
-

generater tuben. The definiti <c schedul e and wori scopce was documented to
-the NRC on Augurt 50, 1989 W letter dated October 10, NRC Region 1
:,c c ep t ed the licensee's scope of inz pac t i on provi ded an appr ?pri ate l evel
o4 accurance regarding continised .t Nm generator operation. +

' Nr i ng Nrly Nosember. 1999 thn 12 censes compl et ed the eddy current testing
at the steam generators. NFC 3pecisiant and resident inspector review of
the pr el i mi n a r y results were cow ereed m th Regi cn 1 and NRR mar agomen t .

dr - Fet r u a.r t ", 1990 NU datutientea t h,4 Millstone 2 steam generator safety

iencmont t o t he_ NRC bau +d on the e a n nati on conducted in Noversb er , 199"

On Cebrusrv X. NRC and Li&n r e+- mcatino was conducted to discues thev

'mination results and a a f et y essessment.. N c ' + rib e r , 1969 - .

Register and New London DadP .M.rch 2- I cq il neim aparm ' f I.N He -n

M : nr.or t ed m i r t i c I '+ i n thst e NU coperate engineer di:sagrees m th thc>

a oty a w c.sment concl usi ons. Resider,tst ' i- t t tor e 7 rteem generator
vpectorc acco1 red the Nu internal -loc umere t t cn di s agr eement c to the

53htu o .a l w t t cr. f em i i t er-c es ot.if f en . Mar.ch C.a

-Gn Nren 17, tne r aident inspecter interviewed the licencov s corporftc
engineer.. Pel-cw Iist the erg n wr- pa;cr points of disagreement with th:
n. ,e , oolu #1on,.fJrther clarifi ptien of the i ssues b ued on the Mar o

i

i I? intervic% and NU'r.-response.to the concerns.
|
>

L Pri v *

g n%r * , rencarn* Since the 10/99 l'i-cyc l e out age was the first time-

:10n% ul trasoni c test s a mp l i n.) was per + ocmed on croci:ed tubes. the
conclusion drawn in the first parsgraph of page 6 regarding-- the time
dependency of . depth of- the cract i ng it not technically supported.
Cu-rentlv applted-techniques o mi1t3r ta thos,e useo in "Gutdelines for

~ E.'E ] U n t I ng Ci r cuG f GP Ont 13 } CrOCP+ i n Pr*?ScUre Lcaded 5 team Generator
* tb e Z " , ._ N o v t O c h : CQrp. 10/19/U9'wouid indLCate OpGrat1Gn 1 1 m1.t 0d LO loc 3-

.

t h /i.n 100 E7PD Mpri1 it , 1990-4or MillItone 2).

N 'firit pr aqr oph M page a ot :h? : C1 NO Safety Evaluntion documents the

~ J ql i am ng. - Th e acutual cir cum f er e n t i a t 'tcnt and cepth of the macrcnraci
G mlativel, incependent of "hn operating timo. The circumferenttal

J ? =:-''.' 00 0 ,11 C olit ol l ed by the htunbe-r of microcracts which have initiated
DrOdnd the C i r rumti?ronc e ,m d tY Ur.1 f or mi t s Gf the strmSes in the tubin at

/
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|
L
1
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tho' top of t he t otunhent . The dept;. . * t' : qu': m um a:'

, a r wd e to:-. corst r olled-by the etress field. Or, c o a m>+ ec c he ,

utage; the cract will propagate to the deoth wr= ported to, the stm%
inrly rapidl y conpared to the length e4 the oper.stlag c W 1.*.

ClariO cation Poi nt ni A0- 100*/. thr uie l 1 'micrMracl' tr grn.in bound &r
cratF coulc tue appron 2 mat ely twa eet 3 in accord 3ncc with NU's iluc1cse
!10 t er i a l and Chemistry W MC.i organt:ation. Patrocract3- are time dMecc a
in that tubes continuously in 2ervice progrest, to a macrocreck level baw f -
on histe.rical ECT data. Engineering calculetions not et coonleted for

spc ttruw t o e e i n f orce t1me dependent', . ENEse cond ar y vs, 12ve Icad e

Section XI "Il3W AGSOC3 ment" Ond c '' a c k QFOWth dOtcrm)natiOD Wa5'not UGM
fCF the SsfUty GLEG35 ment.

Licencee's Kernon*Lo to Enqin %r Di uor nenon+ : h o,ci c,ur e s

t

[f i

2 n,- i n one C on c e.c o : Tradd ienai test ;ctimate proj c-c t 2 one r we
ZGmpar ed to tV 9ctual repa r sc O;anderestinatcd the cr nking prCbl a 3

The basi s of 45 tube s e.p eci f i ed on page- i, end 8 c= h oi t i rl rrdlvct h i s t or i :. 1
cr5CN1nh trDildhe lia number should be aroura 100 to realtat cal 1
d O t ti r'mi n e 's prDbab11itv cd h tubd O f cDOC i t i Pegblator Outd9 i.121

FOOu1F000nt5.

O ;# id i23t. ] 06 Po i n + <m a Tlig s t c.; t G e v ;. f f o u rt,t c- r O t' c r a g l'O d t ute . i t ,;p 198I-
ar% Ocorded in NU'n presentation on February ~~. 1 MO, The b e i. t es t 3 u -

0 4b e r F9G bWn an under?2L2 mat 1on e3ch cu tJ gr'. The Jes Al opret 04 01C
*

SON-Cr 3 C l; E rE$r O dOvGlOpOd 3 t' t c'r Il0V t:@b Gr , 1959 CUtaQv. ThG c n g _ .D O 9 F 5

bOSi n O*' -100 adc11 t i ca al cracis is the %1 ope af t? numoer et tutm c sct s

t i m e. 4cr_the.paut .thren cutsgos and tc tM e e n _ rage of the clcpes, r.o
dPfinOO 'J h 3i G t G.- Of pd i t t crACUing trend 3 /3. h3r2r acid t r * _-it me n t , lhe

O ri ' @ l dinc e i s , t: 3 L M On the numbOP of LUDDE ACtu3!I r Gp e.} r O{1 due tol

- Cr bcl PCi ' t ubes.

!,i cr-nn9p Opegngn,

*Point

Qq:npor Concern; Cn page G " equivalent" depth should r?ad " dw er ? g e " @p
since time did-not permit a calcul ati n c'f all 95 cract profiles to
- dot er mi ne "OQuivalent" cract depths. Sned on 2, campling of the worst-
L u.D O S thO "equiselent" depth WAS On the Order of C COrcOnt ag compared
an wer age dapth of "0< 0 percent for the ume cracF :. n d wculd result in
mjor-chenge t o ' t P e orcbabi l i s t i c Jeodel used in the attacner1 ufety
-1ECPTCMent, The p.r Ac t; cc af using 14<Orage depth 31 an i ncli c Ji t or Of tubs

nCcOp t p311 i b 1 G g 00 -1 ' C r ' s a n 2 f or '41 1 dOgrided t uts (iin j f Or m depth. 360

ci'r. JttGnt): hcwe sr r , in astrem01/ OGor eth0d ta -ia f s m! S FybOI T h r< t

C r a n l 19 n Q i: J t 3 b i 1 1 *. Y ,

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



- -...~. - - _ . . - . -..- -.-.-- --..--.~-.-_ _ -. - .. . _ _ v ~-

.

4 .

.tN rjiieatton hiM: 1 The a? d the developM nt - 4 trc : - 71 %'

s3faty ascesoment wnthe a v r> g c op + h of a c r ac t- for Et aturAl
-acceptability s t r e s e,e s . The des +41apment ci average _ depth dDow not taF0
into account a bending moment n the centroid of the tube is al t er ed by a
non-untform crack, thus acceptabi1ity of tube vs. ntress 1cadings
inappreciatedly used avera00 depth of c r o c i..

;
lj.consoo Pesponset

.

Poin& 4

Encinenr_Concerne The eW i sti ng 'sM et y assessment assumes additional
margi ns -exi st - to rup ture, based on data that is pressure based only.
Potential eaternal losds-as the result of. tube bewing, tube l oc i:-up (from
denting), secondary internals loading during accident conditions, etc., has
not been considered.- An ev al ua t i on o4-tnese loads by Combustion
Eng _i n eer i ng for_tiillstone Unit 2 Steam generators present conditions needs
to be_ perf ormed bef orn we t r y to :.t r i p cur - anal ysi s at eny potential
consorvati%ms.

C1 k; 4 i c .t i on Points: The ra t er n :.il Icad T.en si t i vi t y toiting by CE h u -

compl et i on da5 ay Septembcr, 'UO, The previous CE ovaluation in-1985
l oM ed at 1-o p d c +t the= top <rf the wgcr ar es and the ite7nsee entrapolated
the~ loads to thu top of t.he tut o nN at area. The ' cad', r esul ted from tube

denting. The snount of ee tr 9 pol atea . icao w+n approm 2 matel v l'LSI. L4ve
-" a a nult.of secondary. forces was not1o3ds-during ? > c i a ec- t c prM i t 1 co n

ccn z i @r ad . Thia -Maect is pr.rt cf'CE c ovsluation to conclude by C/90.

. j ; ;- r. h e 3 A s. = g c r O ct. g
~

-

Ph i t ,t '5

; r ni n vr Icncnen ? - The-!;mit 1and anel niS._pariormed_-for the most-compie'-

-fI ws..Is in a preluminary Ttatus with no i ndependent r evi ew and approvpl-
being accompli med snd f orme e wen Duis for subsequent safetv a s s e s s m e n t -.
- x vmp t i en u .- Also, this;f.nniv n di_c not include NU's standard practice y
include NDE errar in the snal ym s is p ractice Regulator f Guide 1.101 alnO
r e.: v e n t a ) or Set t i on - x 1 equi v-a) ent ilcw 3ength to depth criteria for-

,

multipl e f l aws.

~ Q3fi fi ca ti on ' Fei nt c The lim;t load =nalysis is primarly the
responsibility of the contr ^ct or- Nov toch wi th NU assi stance. At the time
of the-ms.? ting-the Novtoch-rcoort was still_in desft. The' development.of

Gection El equi valent fl aw 3ength iu used to determine the acceptability o;
trio' tubs - at inupecti on! 4cr enl e t t en. mot because the tube will be-
repaired ) as requi rfd in t ec h n i c 31' =pectfications.

Li onme p rm a rm - Tha e nluai .m being prepered and revi ew4d in
wt_ invalidate t.h e work. No errorcp- a] J a} ; wh i_ le tot normal tha! _cc: 3

e w s J usti fied to use the preliminaryhme been f ound to d ato sod i t 4
results.

- - - - - ._ . -.- . . . . - . - . ~ ... , . . --, , , - - ,.
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A pr st ouY1 r0 M , thts prob)en iw not - r pr nicus probiams, l
perticulor no 'il W acceptance is # J 1 w% N isW ho w coen remcued Jmm=

,. ,

'
'sdevice. Ther04cre, ? bect . ecti mste caicuimim to det Jr.n t he wher o wer |

h, are, versun a flan acc c=p t anco c a l cu l 3 t i on 'i s ' e nr r an ted , j
j

.

;

'otnt 6F
3

I- p aineer_ Cone gn_L .NU has not performed 3 detaileo Regulatory Guido 1.121 i

Ismalys)a for thene tubes to date due to time constrai nts. Preliminary.
results identify that at lent seven tubes W111 not meet thi s cri t eria,p

i

C1 ar i f i cat;i,on Point :. At the time of the evaluation with Regulatory Gutdr +-

1.101 the certified material test r eport s . +peci f i c in f ormati on to calcul ate
flow stress was not inccrporated. At tho ' ti ne of the interview 6 of t h e ~~',

--tubes were rejectabla in comparison to 7X the flow strers cri teri a; I

newever, the engineer concludea the bag 1e of thi s review should not te ocou
owed on the fact the eval uation is for Al ai crack configuration not forq

ci rcumf erontial fa1)uro. In r eview one tube did not meet ASME Appendin
.

cr i teri al thi c inf ormation wat presented to the NRC on 2/22/o0. Lic?nsee .

. development-of a r epc 't abi l; ty ev al uati on is underway, the l icencee -i n -.

reviewing the regul tory guide acceptance criteria based on EDM notch,

speci miins Subj ec ted to borst toctt thet is currentlf on-gosng.,

- L i c nnw e ma nn w : This i s the intent or We work, it is certain]v nora
deta lod-trso any Wat man beer done in the put. All availablee

[ ihiormation hap been contadered. Conclusions are baced on the seven
1Mentiflod tubes and.their r?lationship t the burst tubes.

I
*

pc;rt 7

i

' Q,W he-Concerni Tho.pr ment ;;.s f e t y e seen sunt : dent; finn a c a + is t ' verg .

of 1.50, for Tuce C2/P20 cetween room tamperature ourst test i n-f or ma t i .
Land .the_ prelim nary sn91ytt: 31 rEsulta. Regulster; Geld + .. 21 e e qu i r e a
buts * rtrength be accermined e per:mont=d'.- .3 t opereting t emp3r ature.
Moratnc may not ae pr nent.

I 4

: En l u:- t i on = _of end _o+ - s ml e - O nul ' ed t .t e L 2% G:1 ?, which le4ed n .1 gpn 7

[ ger dca.rbcas c c c c- m r g : n beteen tne an al -< t i c a l model ana_ actual cuptura ,.

* point.

Clar4+: c h i en Pa t n t r, Lv March-14 the li cenwe's contr 9ct or will acquirn "

;nduetry related burst test indormation to ass et in the regulatory guice
li l!1 evaluation. The preliminery inslytics1 results were a result c4
, insufficient CMTP _ inf orm ation for the stnam generator-Lubes.

Li con ee raponse: ~1 t is the relatatnnhtp between Snelytical and
experimental v al ue s that in cf Interns' from the burst test. not the act u
salues. . Calculaitons or ecoarimental dato ccrrected for tomperature ah c. o s
e ". h 3 b i t the same rel at t onelp.

The puiled. tube ccul.- oore procerly be nic n havo an e1 cess margin of
- '

i t me tr the safety margin c4 .4 The rupture prescuro ci tuo.2 L25/R1%

>

s

~r+=ar--w-w +e m e -+ma =e t-em--w +--+e~ e ee*-een.. e= m-e-* -++esee =*em*= e-o e=-i--> - - * *.eer e---'<+w-+ - - --e + r --
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AM'ENDIX 3.1

ALLEGATION RECEIPT REPORT

Date/ lime
Received: 3 [ 9 ["~1 O Allegation No. A' 2 ' f# " A ~ 603 L

(leave blank)

Name: A oo u y en % +3 Address. ,
_

Phone: City / State /41p: --

Conf!dentiality:
Vas it requested? Yes No &
Vas it initially granted? Yes ho
Was it finally granted by the allegation panel Yes No _ _
Does a confidentiality agreement need to be sent

to alleger? Yes No
Has a confidentiality agreement been signed? Yes No
Memo documenting why it was granted is attached? Yes _ _ No

Alleger's
Employer. Position / Title. -

_,

Facility: Hu mcan op tr 2 Docket No.: $~o - 3 3 6

( Allegation Suitmary (brief description of concern (s): [umh./ me w,wt-

ALAG. % 1% D.j.9 Lj1CL.) .sh%f-.As n1skt1%. %_ A W S|44 % m +.r. s w,
&fa 4E. y w~n DL, wav b/c.f r.g&g'4e . V g _mE4/

b M h _. v w s & cwCAIXL_. er

Number of Concerns: .L

Employee Receiving Allegation: , 9. Nc. bis her st
(first two TKit.ials and last name)

Type of Regulated Activity (a) g Reactor (d),_,_ Safeguards
(b) Vendor (e) ~ Other:
(c) _ Mat: rials (Specify)

Materials License No. (if applicable):

Functional Area (s): _ ,(a) Operations _ (e) Emergency Preparedness
__(b) Construction (f) Onsite Health and Safety
_ (c) Safeguards

_ ((g) Offsite Health and Safety__,(d) Transportation g h) Other:
- %f,Je,

g

(NRC Region 1 Form 207
. Revised 10/89)

A3.1-1 ~ l \('
| lD
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' > Generator
'

problems ||i.

won't close ' '

i ;

Millstone 2 !
Approval erpeded

Northeast, owner and operator By 80 sea 7 A.H AMll, TON
of the plant, has submitted the I)ay Staff Writar,

engineer's conteres with an - -~

arialysis to justify continued op- Waterford - Northeast Utill. |eretion, and federal regulators ties will cocunue to oper6te the *

are likely to approve it, said U.S. Mllistone 2 nuclear plant until a I'

Noticar flepletory Commission
.

relbeling in September, eien
spokesman Karl Abraham.

;
though one ofIta own enginters

*We feel they have things un. Salit It muld be un are because of
der controt," Abraham said. "It .k cracks in steam tenerator tubet

,

appears, after their meeting with The mmpany also 1 notJeed-

95, that there is not going to be a " spikes," sudden j te irary
need for them to shut down, flut sur$es in radiadon ler- .n the
that situation could change.if the radioactivity of secom up coolant
bebavior of the system changea." system water, Indk.u,ri a leak in,

in the event of a tube failure, the steam generator systern-
radioactive water from the pri. Cortpany ofilelais s i'd, however, ;
ruhry coolant loop muld contam- | that problem appet.1 to be unre-
Inste the Hwndary coolant loop lated tu the tube cracks. t

and the turbine, and a large $teven Scare, superintendent
enough failure could release ra. of Millstone Station, said plans

i diation fiorn the plant. Me to repinee the two stam
utilities have esperi.' c(nerators at Millstone 2 in IPV2.Many ,

enced problems with steam gen. Previously, the company had said
'

i
erstors Jrntler to the problems at ordy that replacement rnight take
Millitone 2, a pressurized mater place mmetime in the IDWs.
reartor thanufactured by Com. Scare said the company hoges*

,

tristion Engineering of Stamford. to do the job in six months and'

in the systern, a primary cool. stid has no fitto est! mate of the 6
antloop routes water through the rost' '

;
reactor, where it la beated to llut Kenneth flosson. dirwtor r'

See Mll.tSTONEpgr A8 of the Critical Mass Ericrgy*

- Pro,'ect, an antJ nuclear research
organitation, said the steam '

generators at other plants hate
cost 500 mitilon to $100 mi.'1!on.
*and a year is a bit more stani
dard" as opposnd to sta months to.

do the job. -
..

Itosson called it "hlghly un.
'

usual" that the comp 6ny made
public the engineer's objections'

to the application to nan the plant
through the summer. "Usually, by,

the time it's public,it's a cor zen.
aus deelslon," he said.

The engineee "had ronctrns.
4 ,

that some of the assumptjons that'

dwereinsi e were not sup
enough (lata, and sorac o; cried by

,

f the en... i1p'y gineering analyses a liedon top'r,

.~ bN*k Keenant,MMte$Y
'

denixwu+,eme .21-
.

,. .

17 ' . $ $ 'S> ft' U$.5'

; 1,% 2. A .8
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tBl,re'a no prvor those ~rincks ulll }a cost estimate
,

aLivi 620 degrees and pressures or shght:y uustic That set up i(
-

i3;$0 gwnds Ier 6quan truh (PSI). thWral MacMat that made th for the entire
not go beyond 79 percent And he's project. Scace said it should beand fyom there to a stemri genera, tutes prone tu stress torrosion

o

g' tracking. eishi, there tsn't any3" Keenan taid. , completed within sls anonths.''llutin the generator, h;sh pres ta Keenan asJd that tuobtern has rnent,,the test engineerata judg'
is met the uscks wol nol Ilut at Crillcol Mass, s;mlaaman

afer i
since been solv)d by adding boric yogtest that (nr. / Dan tktton said Northeast ointialsneld to the defonited watet. In the

_

/ estimated in an interview with
est tb a ond,

I hich is et 1l90 PSI That rneantirne, between 6,000 and 7,000 }ggky;g y ggd Nutleorties Week last year that thew$thr boils into steam that spirta of the !?pio tubes have been
th) t uttilnet w hil+ the primary plurgod or hate had sleests in- There hu been torne indication total tast could eseced $1% snil.
w ater, cooled to atout $W degrees, stallrd to cover damaged areas, of a leak between the two coulant lion, not including repthtementpower,
goes 1,4t h to the reactor. Keenart said, however, that the systerns already, liased on radia-(kn detected in the secor dary sys, g g,gIlr0Mettu inol t)g n erackt are orn the circutnferene, tem, whteh should not be conteral- ,g g ,rather than along the lengths of the nated.* Tha seawater med in the see, tubes, t eritthette cratts would ou nod by Florida Power and Light

the start of operations LJuder the w eaken the tubes, he said, in recent days the leaks have gg g g g g g,mlary temp cau>ed problems from

estresne heat and pressure,orKante Keenan said bunt tests abow the been no rnore thart a gallon a day. lion. A slrnitar project at a touch
rnattsr decornposed arad puntneb tubes would have to be crarked 7p whhh is normal for a pressuitsed smedler teactor at Louthern Calif.water reactor, alth9 ugh earlier this ornia fdison cost $$3 rnithon and
chhtged sodiurn lons and nega. percent of the way thrvugh their year ther meaiured as high as lo to took 13 months, Ibnon said
thely charged ehtoride lor s were 0046-inth thukness before they
rsleased, escating ' pitting on the begin to weaken, and that none of 14 gallons a day, "whteh indicates;Ea. _,__- - m

we're having some periodic leak, ce puanted out thst the er:gh T
191+*. the tubes found so fler hate t+en age " Kethan said, neer who dissented was orwe of |

cracked more than 50 (+teent of several who reviewed the data and ITo tort ret that problem the their thickness But because the leaks are not was enh m who N M agcompreny instattec a watet treab steady, he said engineers beheve k *Y""# #E*'"wnt system to remote the tous, in the tests, the cracked tubes
and the cosaentrallon dropped withstood pressurts up to 11.600 they are the result of leaks in the

"" '

from 30 parts per Inthon (ppb) to I bounds before they burst, and eten plugt in the faulty tubes, rather.,0btlously, the ideal situellon
pub, said Xeenan then they burst along their lengths, than tracks is, the operating tubeswould te to have eseryone tu

reWer than along the cracks, he Keenan said th stearn genera agreement," Scace said. "llut !It
Ilut in doing that, the water said. tors, schedgled to be installed in perftetly sausned that . , the conthang3d frvm slightly acidae to

"lle tthe engineer) la sayar;g 1992, will cost about $30 sittliott, clusions are the right conclusions.
b but the cornpany is still working on hsed on the inferrration we have."

,

1
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- f e ce f.tf n yncers sugget
:; tut a17 Fug rnay be crackedMillStOpQ * :: ud le.tk ul Eccrit'g said. The rel.

m 5 %, *p atisely sb rate of leakage sup-

g:sts that a tube itself hasn't rup-~

leakage =s,. 'h s- one,.
alors.pren" ed the plant to shut.,

iS SafO }} down in (, .ber for a mid-cycle
iae *n. The Nac s ^braham-

I P'- said NU had predresad. through
-

.NRC Saps j. 'j 's '#d'i -e"'a ine* sisni or

''

theotetical calculations. that about
'

Turn to ofillstone. hge 44
* *

k. ;< 'Dy Terry Sacks
pessim sten

.. i

WATEfiFORD - Wom tubes in * ; ',

A Millstone 2 nuclear plant steam - -
generator are leaking more radia A '

dioictive water, but regulators ;Q
*

have decided to let the plant keep
operatmg, utility and regulatory of. ;;5; I-
bials said Thursday. _

gggggg; p|3ptThe increased leakage detected I ;*

cver the past few weeks is within h sta S in USO despitehgal safety hmits, and regulators ';..
decided last - week to allow- the = QdiOaC'iVG BD 696pia n- to operate until its next i
schduled shutdown- in October, ;;. Continued I,om hte 41

_ , _

melear RervlatorY Commission '

sndesman Karl Abraham said. ';; cracking, But NU actualiv tound.

about 160 tubes with signs W
Rad.ation - monitors have de. *:: c;3cting.

tected increased radioactivity in ,:4 Keeaing stid engineers did res-..

side of the . lb *, sure tests or, three of the crachngthe "becondary"here steam drives :::year old plant w gi.bes, whiet didn't fail until pres-
turbine generators that make c!ce. .|. sure reached more than 8,000

i tricity, Such leakage is cause for .;; pounds per square inch. That wasi concern at nuclear plants because .: conudered safe because the plant
it could lead to radioactive gasses ;. normally runs about 2.250 pu,
released into the environment. ;. Based on those tests, NU sestarted

'

But Louis Keraing, a spokes.
man for Northeut Utilibes, the the..plart in Nov ember..

wr've had steam germ at;r.

Beriin, Conn. < ampany that owns probicms ever since we've had te
and operates Inc plant, said there's . ' clu.r plants." said Abraham. "So
into the env,of snereased leakage :: we pay a lot of attention to theno evidetice

ironment. - .. maintenanee and qualit) of
, lhe NRC allows a leakage rate
into the secondary system of one :.:: gentistors.".

Keezing said NU plans to re.,

tenth of a gallon per minute. or place Mitistone 2's steari genera-
.

-

144 gallons a day. The NRC's tot system in 1992, at an estimated
'

Abraham said the actual leakage ,- cost of about $190 miukn-from the steam generator tubes has *
1he worst accident invobint 'tbeen about half a gallon a day. ruptured steam generator tube was

NU officials met with the NRC . in knuary 1982, at the Robert Elast week to argue for continued Ginna nuclear plant operated by
operation of the plant. Abraham the Rochester Gas and Electricsaid- Corp. in New York. A rupture of a

.
-

- They convince.d us that if there"

steam encrator tube tesulted inare no abrupt chsnges in any of . "nassi e'* amount of radiation to-these numbers, they can go until I,5 ing into the secondary side of thethe next scheduled shutdo*m," he '

. . ' plant. Allowing mdioactive gases in
said. teak into the environment, Abra.

Troubled by wom steam gener* ham said. But weather conditmnsator tubes. Millstone 2 has plup.2ed * and snow on the ground prevented
or repaired nearly 3.000 of the ; any tround conta..iination, he.
17,000 tubes since 1977. Plant op- i' said.erators disetavered last year that *

"tt showed it,at it is possible to*

they had plugged hundreds of- uve catastrophic failures e tubesf

tubes usirig Westinghouse Corp- and st.ll not have an accident thatplugs that the NRC believes were impa the pubuc" he said=. detective and possibly omne to ,
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'
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SAFETY $1GNIFICANCE:(Yes) No Unknown Others - C mea /A-

CONCURRENCE TO CLOSE00T: 0D BC st Pu.4 /-wr-

.i
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'

i
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2:eet No. 50-33s *

N:riteast Nuclear Energy Cow:any
AiiN: Mr. E. J. Mrt::64

Senior Vi:e President - Nutlear
Engineering anc Operations Group

P, O. Box 270
Hartf ord, Conne:ticut 06141-0270

Gentlemen:

Subject: Inspection Report No. 50-336/90-08 >

This letter refers to the routine inspection conducteo by Mr. R. Winters and
Mr. P. Habighorst of this of fice on April 25 - 27, 1990 at the Northeast
Nuclear Energy Company cf fice in Berlin, Connecticut and at the Millstone I nit
2 plant in Waterfore, Connecticut. Mr Winters discussed the results of the
inspection with Mr. Wells in the corporate of fice, and Mr. Habighorst discussed
the cnsite portion of the inspection with Mr. Leenan of your staff at the
conclusion cf'tne inste: tion. '

ihis inspe; tion was_cirected at activities related to the results of the

0:tober 1959 inspetticn of the steaa, generators. Areas examined during this
; inspection are cescriced in the NRC Regi:n 1 Inspection Report which is enclosed
'

with this letter.

Within the scope of inis insoettion, no violations were observed. *

No reply to this letter is recuired. Your cooperation with us in this matter
is appre:iatea

Sincerely,

%yaA w
Jacete P. Durr, Chief
Division of. Reactor Safety.

Enclosure. NRC Region ! Inspection Report No. 50-336/90-08 .

.

i

g.p;AW6M -)
-.

-- - -- _ _ _ _ . -- - _ _ _ . . - -
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c c zr :1
L D. 4 :e ;, ./ a ; e Sicert , Nu: lear Oceratiens
$. E Sca:e, 5:4::c* Cire:ter, Millstene
D. 0.-Norccuin, Cirector of Quality Services
R. M. Kacien, Panager, Generation Facilities Licensing
E. A. OeBarca, Station Director, daddam Nect
Gerald Garfiele Esquire

Public Occueent Room (PDR)
local Public Docueent Room (LPDR) ,

Nuclear Safety information Center (NS]C)
NRC Resident Inspector

State of Connecticut

bec w/ enc 1:
Region I Doctet Roem (with cercurrences)
Management Assistant, OkMA (w/o enc 1)
R. Bellamy, DRS$
ORP Sectien Chief
M. Conner. SALP Recerts Only

- J. Shediosty, SRI, bacdam Neck
W. Raymond, $R1, Millstone
K. . Abranam, PA0 (20) SALP Report and (2) All Inspection Reports,

J. Caldwell, E?D
G. Vissing, FM, NRR

,
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c . 5. h"J: LEAR REGAATC;Y CCvy 55:0N
REG.'ON 1

Re::-t Ne 5:-3H '90-CS

h :*e he. 5:-3M

itt'se No. IIE-65

Licenste- Nect east N.;: ear Enercy Co npany
P. C. Een
Wgrtfcr0.~270Ctanetticut

rac'lity N6 e: 94 0sto*e Nucitar Pewee Station - Unit 2_

:nste: tion At; Eerlin. Conrecticut

.nste:ti:n Date,s: .-A:-t1 2i-27. 1990
*

:ns:e:t:rs: b b- . 4)49o_
w. c eters, hea:ttr Er:ineer, Materials & caten.

i Pea:essed Section, EE, ORS

i gut = *

W eier, heactor Engineer, Materials & cate4

'r:: esses Section, EE, DRS .

m t. - .. -%abse- Q u ,M @)
I . ' a::;norst, Resident inspector, CTTstone, __ LMo_J

cate
CU , Regien 1

k %
m

t. Nr: j, S et.1 o r* E n g i ne e r , skn, Material, cate
arc C ,erical Engineering Eranch

ved by 1 7f d*

t $trosnicer, Chief Materials & Processes ' date
/ Section, Engineering Branch, DRS, R1

Inspection Sumary: Announced inspection from April 25-27, 1990
(Report so, 50-336/90-05).

Areas Irspected: The result of the eddy Current examination of the steam
generat:rs perf orce: during October 19S9 was inspected with emphasis on the
cissenting opinior expressed by one member of the licensee's -staf f regarding
the acceptable perioc of. operation for the steam generators.

i Results: No violations er deviations were identified. One unresolved item
Ebncernirg the treccing of primary-to-secondary leakage was identified.

|

cznyw775e
,r

|

|
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:

; N r t t e a s t ',N:l e a r Eree;y_C_c; p y
,

G. Altirte , Project Engineer, ; icing Systems Engineering*

F. Anceesen, Senier Engineer, Nuclear Materials an: Chemistry* '

P. Elasioli_, $wrervisor Nuclear Licensing*

K. Colgan, Engineer, Nu: lear Vaterials and Chemistry*

D. Dube, Supervisor, Prebabilistic Disk /. ;1/$is*

J. Ely, Supervisor, General engineering*

J, Fa:Lelman, Proje:t Engineer, Nuclear Materials anc Chemistry*
>

W. Hst:hins, Millstone Unit 2, Licensing*

V, J:res, Proje:t Engineer, Nuclear Materials and Cnemistry '

** J. Eeenan, Superintendent, Millstone Unit 2-
M Lupinsti. Varager, Piping Systems Engineering*

R. Lintnitut, Ergineet, Pr0Daoilistic Ri)L Analysis*

R, Wells, Man &ger, Ny: lear Materials anc Cnemit.try*

~ U**ted State 5 Ou: leer Regulat:ey C:td $$ ion

W. Enyron0. Senier Resicent Inspector _, Villstone*

v

* - Denotes-those attending the exit meeting in the C0r orate Office.
** Den 0tes those a ttnding the exit meeting at the $1te

Tne ins:e:ters als >>ntactec ether a:ministrative an: technical personnel.
,

curing the inspection.

'

2.0 Fel'ow up of Stra:* ural Intecrity A : t i e r. Plan

5:ece-

The 5:c;e cf this portion of the inspection was to review licensee a:tions-

taten at a result ef_the 0:tober 1959 steam generator eady current testing
at Millstone Unit 2 with erphasis on the licensee's action plan for
evaluationyof the steam generator tube structural integrity. The results-

of the 0:tober_1989 inspection and the status of the licensee's tube

integrity evaluation were previously discussed at a. meeting with NRC on
Februa y 22, 1990. At this meeting the licensee committed to perform4

acditional testing and analysis of the Crackea tubes removed from the stea'm-
generator $ curing the October 1989 inspection, Also, as a result of
newspaper' articles reporting a dif fering opinion by an individual-in the

,

licensee organization, this instection reviewed comments of this individual
and _ the responses made by the licensee to determine if the. individual's
concerns were adecuately addressed.

,

h

?

J
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Tre s:e>see has :erf:rrec 6r e,al.at::n of tre EE traci profiles of-tubes

fear: sring tre C:tc0er 1959 inspe: tion using the ASYE Coce, Section Ill,
Ap;encia a::e; arce criteria. Tre results of this evaluation were that~

55 t.tes et t*.ese requirecerts anc cre tube (L45R13) cid not after the
170 ef f ect1 -e f ull pener days (EFPD) cf operation prior to the October
1919 ins;e:ticn,

'r:e:er:en. t evie. by a licensee consultant of thesJ !6 tubes using
different nalytic techniques identified the same tube as not meeting
Regulatory Guide 1.121 safety margins af ter the 170 EFPD of operations. [

The calculated facter of safety for icw prctabili'y, postulated accident
cercitions (f aultec concitices) did not satisfy t te R.G.1,121 criteria,
v gin stii' esistec against tute ructure uncer normal operatinga

ccrcitiers.

Eve s '. T e s t i rLg

E. st testing of tute satples .45 perfor*ec by the licensee to ascertain
the valicity of tce analytic retho s usec in_predictirg failure of tubes

in varyir; cra:t geo etries: Six tuce sa pies containing canuf acturec.4w

f'6.s 5 rulatir; actual cract geoittrtes were pressure testec. Two tube4

sis:icers re o,'ec from tne steam generator were also pressure tested. Basec
cr t*ese tests t*e licensee conclucec tnat the analytical mocel was
e/ se .at',e.

3-Di ersicnal riaite Eierert Analysis of Tube L45R13;

The analytical m; els used in the abov] tub? evaluation did not explicitly
.

c:nsicer cract li; ament strengtnening effects and tubesneet constraint. A |
3-D finite ele.ert analysis of the L45R13 was perfor,ned to assess the
ef#e:ts. *ne results incicated that the above analyt' cal mocels were
consersative, cut nct over conservative.

2.2 Ture Life Calculations

The licensee has concluded that in the absence of an initiating event
(main steam line break or main feedwater break) any tubes that f ail will
exnibit leak-before-creak behavior. Under these circumstances, the licensee
has concluced the existing-leak detection systems will be adequate to allow
corrective action before a tube rupture. However, based on the eddy current
examination performed in October 1989, calculations show that after 170
EFDD tnere is a significant probability that stress in at least one tube
coule exceed the allowable level as required by Regulatory Guide 1.121 or
A5PE, Se: tion 111, Appendix F f or f aulted conditions; An~ independent
analysis by a licensee contractor indicated that the 170 EFPD was a

; conservative estimate of the time at which a tube would reach an
; unat:ertatie stress level.

. - - - - - - . - - . . . - - - - . - - - . - . . . . - . - - ..-..- - - ---
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L- : ;:atalitt'; assesre t aa: ice :. the li:e see's Tr:ta;: 's: .- :.

asse>s ert 0 ;S*':ation ;r t*e ta5:5 : ' eitner 45 or 1CD t.:es . _;n:t .'e
:: era:( O -atic- anc prc:agation. Tre litersee esticatec tre ;r: :a:ility
c' cre r r:re t w:e5 enceecing a stres s of 63,600 psi (the >tre:: causing

; ru: tare c.rieg i initiating-event) fer rupture ranges f rom 0.17 in
' var:r 199: to C.91 in $ertember 1990 f or the assumption of 45 tutes and

ra ges fr:- C.3: 1: 1.0 over the sate period for the assu ption cf 10!!

tutes. At ire sate tire, n: wever, the probability of an initiating event
(e.g. stea 'f re treak) nas estimates as being of a much lower orcer of
ragnitu:e. The : 50irati0n of p"Obability of tube rupture due to an

1rit'ating eve *t was assessec in a licensee probabilistic inalysis which |:

irct:atec a roximately a crcbability of 0.013 (between March and i

i f e:te- er 1990) fer all . cases of susceptible tubes (45 or 100). inerefore,
'

the licensee cercluded that tFe ;rcbability of the tube rupture event
cett're: .ith an event ssch as a steam line breai is of such low magnitude i

as i; justify ::stinued creration through September. I

li- snaulc te re:c;ni:ed that this fincing was tem:erec sore =nat ty the
teitef that tute ru;ture if the absence of an initiating event aill be
t eevented y dete: tion cf a leak bef ore treat,

i

2.3 Cr*:er*! Er;" esse: Ov I*civicual Witt D<ssentir: Osirier

a lisi ac cf concerns cevelcrec by a licensee ergineerTre 'ci'; ir; 95 d

regarcirg t*-e lea;t* c' tire fer a t i c t, tre stea generators snouic de
::erate: arc t*e *ir ciegs Of the tdC instecter regarcirg these ::ncerns.

*-,- r, -

b & w . 4

":t r:e tre 0:t: e- 1959 in-cy:le instectien was the first time 100 ;er ent

U~ samtlir; was :erformec Of cracke tubts, the conclusien drawn ir the

fdest paragract cf page 6 (cf the saf ety ralysis) regarcir; the tirea

cetercency of ct;tt of cracking is not technically supported. Oureently
a;;1iec tt:n'i Jes would ircitate operat10n should be limite: tc less inan
130 effective full powee cays (E ED)."

"

leste:ttrs Cbservations
,

Tre intrectors discussed this concern with the individual. The individual
stated that basec ch further testing and Calculations subsequent to his
original lettt- a revised estimate of the time for a projected tube to

i cevelop cefects similar to the worst case found during the October 1989
|

inspecticr. was 170 EFPD,

I Cer:ern 2:

i

" Traditional best estimate projec' ions have underestimated the cracking
proolem as comparec to the actual repair scope. The basis of 45 tubes
snould reflect historical cracking trenas. T5is number should be around
-100 to realistically cetermine a probability of a tuDe exceeding Regulatory
Guice 1.121 re:uirements."

t
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're s;t:::' :- :.;;e: t*'s :-*:e"* w't" t*t 'C',':.a' I n e l ' 01,- Cual
's sai' *:e: 1"at ir::a:t ist'; ;'s. Anal ysis (fEA) Ler' ort by t*e
's:eriee's ;Ei i: art eet at:: acts for ut:Ertaartj tr tte no-ber of tabes

* :- , ce.e';; ;1 g * 1 * * : a r * Ora;6 dr;..

?-- _ pre ,
m _ .

"''E;.1 S4 e**" ce:t* incul: rea: "a.erage" Certh since tire did not permit a
tal:ulats;t o# 6 11 ES Ore: 6 profiles to cetermine "ecui.alent" track ce;ths.

Ease :- a sa : 'ir; cf :rst tutes t*e "ecuivalent" cepth .as on the orcer
t f E3 perce*t as CO ;are: 10 an aserage death of 20 - 30 percent for the
sa e tra 6 a': .:fa resuit it a rajtr thange to the probatilistic motel
used in tre ta'ety assess ett Ihe :ractice of using average cepth as an
:icat:r :' tate atte: tat'i'ty is g:oc for un;'trily cegraced t bes

(s''':r- cert" 't ' circurferent*al citent); n: wever, it is an 3 tre eiy
t;'." it"~ *: Esless 1 Ots '. Bat Cha 'enge stabili*y."

*
. r e . c. . . . e t. . e. a. r , e +. e .ng. .

.. . .

'te este::: s :ficusse: t*1s ::rrerr w't- the inciviceai. T*.e $neivicual
wa: sat s**e: ott- re:ai . at':*s ttat otre perfor e: usit; tec "e:ui.a'e*t"-

-

ce:t* t*at ;: s:(; a b rcir: ----rert i* t"e calculat sts. Inese
cai:s.at':rs ::*s'cere: tr e ta si s :.f tne actual ge:Petry of the tute cefects.

L. :e<* :

"'*e e,' stir; sa* +t/ a sse s srert assu es at itional rarg4ns emitt to rutture,
tase: ct ca t e ;* a *. i s pre s s ure Oa se only. Potectial entereal 1 cats as a
res si t c' tute ::o'*g ture leu a: (# rem centing), se Orcar) intercals
';4:tr; cur ; a::' cent ce rc't as, etc. , have n:t teer considere0. An

ewalsati:* u* t*ese icact by Cc- .stior Ergineering for Millstcre Unit ho.
~

: .tes ge*e-a.: s ;reser c:tciticr5 nee:s t; te ;erferee tefere we try
in stri; tur a*alysis of any potential conservatisrs."

Irs:.e:t: s 0:ser,atic"s

Tne instectors ciscussed this concern with the individual. The individual
is satisfie that a 650 psi pressure load acjustment has been retained in
the analysis tc account for these external loading effects. This value is
an estirate but calculations by Ccmbustion Engineering determined that
this value is C"rservative.

Concern S

"The limit loac aealysis perfor ed for the most complex flaws is in a
preliminary status with no incependent review and approval being accomplished
a r,: ferrs a wea* Casis for ;ubsecuent safety assessment assumptions. Also,
t*is analysis ci: rot incluce S rtheast utilities (NU's) stancard practice
of 4n: 1ucir.; N:E error in the analysis (a practice Regulatory Guide 1.121
als: re:Lests) :r Section XI e uivalent flaw length to depth criteria fer
multicle flaws,"

_ _ - _ _ _ _ _ _ - - _ _ _ _ - _ _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _____- __-____________-___-_____-__ _ - -
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' e i*3:e::: t : '::.::4 : t-is :: :er- 4 th the ircividual and cetermine:- #

1*at t'e t*0 i ' Ja' 4* e:ti *a*. l'e lirit 106: Calculations have OCw been
:: :lete: re> e.e: 6 0 accren o ir a:ccrcance with the licensee's

" e Sete-:cetati:r of t*e analysis results has been u; graded:<::e:.*es. *

i: re#ie: a::'t' *a! test res.'ts, resisec interpretation of flaw gecmetry,
6: ir;*c.e: a*a',tt: retn:cs c:<10ed by the incependent Contractor.

T*e ir:4 <':;a' ta s 1::e;ted the c~'ssier of inspection tolerance in the
*

I'**t a*al 515 01 Ause Cood C0rrelation was found between the ultrasonicf

test't; measure *ent arc t. val test values.

C:rcer* 6
I

I
" Y. has c: :er#:r e: a detaile: Regulatory Guide 1.121 analysis for these |
ts:es to catt c.e to tire constrairts. Preliminary results identify that
at least se er tstei iil not reet t*.is Criteria."

|*1:+01:*1 0 14*va**C"5

'th the individual and determined''i 'rsr=:t:ri :11:.5100 tnis t "cer" c
t*at t*+ i e-:#.': ,a' a;*te; trat Regulat:ry Guide 1.12} analysis ha been
:t-f:;' e it ;.I 0, tre time t' tM s ir spection. In the revisec analysis
1* a:e:*:a*:t ait* t*e Eegulat:*y 3; ice 1.121 it was fou":0 that One tube
t'- ret e-eet ;*e "t; alai:"y g icelines after 170 EFFD.

'
:: :er*,7

_

"~*e :eeseat s a # e t'. Assessmert 'cet'.ified a safety f actor of 1.52, for tube
LE! '2 . te;cee* *::- te terature OJrst test information and the preliminary,

a*a'3t ;al res..;s. Re;ulatrey Guice !.121 re;uiras tne barst strength be
ceter- ne: entert setally at crerating temperature. Margins may net be
: eesett.

Evaluaticr Of'e*: Of Cycle (ECC) 6 pulled tu0e L25/519 which leaked at
u.! gpm ir servi:e sn: s :ero rargin between the analytical model and
a:tual rupture point.

| Inspectors 00se vations

Tre inspectors ciscussed this concern with the indivic:ual and determined
~

*that the incivicaal believes it is acceptable to use room temperature test
for ceterminir; ru:ture properties at operating temperatures because there
are only small cifferences between the properties at these temperatures.

|

|

.
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.. . *2: >+; < 16 #et) fa:ters greater inat 1.2/. betwiert' _ , - *

: ,, " ; ; * *2 ! ., 1 at: 4'A iy t' Al t re010 tions , Co* pa re to the 1.52 nargin*
.

#r;- ir : e* at*;.

Eegar;"r: t;0e L2i E19 tre ; rack may have exhibited further grCwth af ter
it was t.'.,;;e:, t a prier to its being removed from the field. The
te.;4.i:a' tes r:t :orsicer the $1:e of the cra:t to tave cirect

W i:at'e s f:-r *.*e current operating cycle.

Cer:er* !

"Tre c4ra a- caic0 ated wall thic6 ness of 77*, was based on a flow stress of
69,0D: ;si. This 'lew stress was assumed to be conservative since this '

.as t;ms' trec 1: pe a coce based (3 Sm) number. A detailed review of
Millst:re-Unit h;. 2 certified naterial test reports identified that
tv,ert>-r- ne reats rave flow stresses below this value. The trinimum flow
st*ess it (5.000 esi an: results in a minimum wall thictness of 75'.. This
ruima- .all tH :.*ess as not teing utilized in the safety assessn nt
t r itte: to sne N;; prior to the February 22, 1990 eeeting. The number
cetereres a stat'ststal-interval used te arrive at the current saf ety
assess *e*t's 00fC Wsion."

IFste:*. *s Otter.aV eSS

I*e if5:e;*;rs ;*,s:ssse; tni.k CCn; err witn tne indibidual anC cetettired

inat **e ** divi:L&' O&se *4 5 06estio9 regarding inF eesults of analysis
&*: 1Elt'*; CB ' r ' : r* a t i o f. available at the tire Cf his Question. Sitte
**at tire SDoevtr. 'lew ConsiO9 rations and 4Cditional tests, aralyses, and
est iu6 tic *;i. rate "esJ1ted in a some nat 01fferent safety asiessment with
a *1 : n r i. Egrees,

b:+;er* y

"t f(4'ew :# 'utes witt uniform througn wall cracks ever 360* of the
Ote:U*fere* e w&s performe0 with a CoTDarison to the 77 percent acceptance
Criteria. Ibi s review was not perfo1med for the new 75 percent acceptance
criteria ave to twe constraints."

|nstect:rs Observations

ine inspe* tors discussed this concern with the individual and determined

that the indivicual agree * with the method presently in use that includes
provision for including totai stress (with bending).

Concern 10

"E00 E leaning tube 1.25R19 exhibited a circumferentially predominate degraded
regicn of 190 ani:n resulted in a through wall crack of 35* and a leak of
0 I gr un0er r:rF61 operating conditions. The tubes presently being
evaluate: rave regions greater than 190* and are t>T cetermined to be 50*.
* recugn aall Lenger term operation of tubes similar to these coulo provide.

f;* inreagt call cracu greater than 0.1 gpm at norreal operating conditions.
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t *ft:e;t:*i : '!. 4 563 this ccr: err aith tre incivi ual at ceterrined |
'

:wai 4;ree5 that as a result of the testing and evaluations ''
t*at tri **:' '.

t*e :la**. ca :: era *.e for 170 EFPD before reducing the safety eargin belcw '

Re p.l a t: c) L/ ct an0 A!YE limits.
'

2.4 C: a: I s sj,ej
,

Eaik0 CB cis:sssiens with the incivicual who had expressed concerns ab0ut
the lergth of time 19e stear generatcrs should be Operated, the inspect. ors
conclu ed ne r:a telieves his concerns have been fully adcressed and given
c.e ronticeration ey his mar,agement. Based on discussions with the engineer '

resi. I the dissen*ir; cpinion anc af ter reviewing the results of the-

investi;ap ors 6 e by the licensee as a result of this dissenting opition
t+e ins:e: tors ;ct-clu ec that the 10 concerns had been adecua.tely addressed.

*e ticersee nas ree'c- ed a occtabilistic assessrent of tube rupture under*

fasite: ccacit' ns in justification cf cperation_through the end of the fuel
Of:lt. ;r: lace: 'r their assess ert is the assut0 tion that-a leakirg tube '

ca :e 'certiftec during normal operation. On the basis of the calculations
arc tesd r; :erfcree: cn tutes removed free the steam generators, the.-

''Oe*ste 5* ate: trat tre Cor:lusiCrt expressed in the February 22, 1990
ettin; are still vali: anc oceration to the enc cf cycle 10 is justified,

3,C |- ' # a t r y * : - S e ; " * a n e t Lveeace Moaiter1*:

50:0*
-- .-

A revien c' availa le licensee raciation monitoring and radicchemistry
sa :iir; tec:ess : cete: primary-to-se:ondary leakage was perfortec to

-assess tee a:e:.a:y of t"e licensee's program. Specifically, the inspector
re<iene: cete:?ic retnocs, protecures, acministrative controls, and
::eratcr a:t:Crs in respense to applicable control ro m alarms, racio-

caer7 stry ressits, anc licensee management awareness to the lea 6 age program.,

3.1 _Detecti n v tt:cse

~

7he raciation monitoring instruments used at Millstone 2 to detect _ leakage,

f rom the primary-to-secondary are: (1) steam jet air ejector radiation
me-itor (RM-$099); (2) steam generator blowdown radiation monitor (RM-4262)
(3) N-16 radiation monitors; (4)Lmain steam line radiation monitors
(RM-4299 A,B,C) and (5) alternate steam jet air ejector monitor. The
radiochemistry analysis includes steam generator blowdown grab samples,
se:ondary tritium calculations, and steam jet air ejector grab samples.

,

|.

|-
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'
is e;e:t;r raciatict r:'it:r (AM-E N ) is 1::ated at *en

.si- ..

:,' (" e e.n - :< t*e t.,rrte :<ir 9 Tre r;rstcr's re m red ::eracilit.,t
.

staa: e te: ':a' n e:if':atsc* ( 1) 3.3.3.9. TF t ces y tasis is to
citor ne:ir gas a:tivity in tne cot:etser air rereval system and to

tr:vice a ::ttre' legte 53;nal to clcse the steam generatcr blowc:.n valves
i 1: terrinate cis:*arge of blo.ccon to the cir:vlat ng water canal. The

::rtroi logi: si;*al is to prevent 10 CFR 20 radioactivity limits f rom
i bein e,:ee:e: te unrestricted areas. The licensee censicers RM-5099 to

te :se cf tre first meriters tc sense prirrary-te-seccedary leatage.
'

Trt steam generat:r blo.<cown radiation monitor (RM-4262) is located on the
20 0" e'e vatier c' the auxiliary t uilding. RM-4262 nonitors a combined
ti: :: n activity from both steam generators. The monitors operability is
tase: in is 3.2.3.9. The design tasis is similar to AM-5099, except for

,

t*e retitcre: location point. The licensee's radiolegical assessnent branch '

revie cf RY-G62 in0icates it is not a sensitive indication of prirary-to-
.

se::t0Ary It6s age basec on industry en:erience. Specifically, in actual
ragt ietsstry tute P4ture events 't c'ter took up to 30 ninutes for
a:ti.ities in the steam gereretor wate to builcup to cause a monitor alarm.

! *
ne h-;C rot * t:rs are le:ated on each eain stear line on the 3E'6" elevation

:# t*e ist:fre calcing. The monitors were installec in July, 1989 uncer;
' * :ersee tnservice test 159-019 The licensee cetermined within the inservice

test r: vereviene: safety cuestion n r 10 CFR 50.59 existec. Inis ronitor
was tr naile: as an ince;et::ent action ty the litersee anc is not a
re;C atcry recuirement. Trerefore, it is not reavire: to te operable nor
4; it sce*tified in the final Safety Analysis Recort. The ronitors cetect
iPe tresen:6 of gam a radiation in tne train steam lines. The digital leak
rate calcul.tiens are base 0 on nigh energy gamma raciation f rom the radio-;

6:tive 02:ay cf Nitr0 gen-I6 and the total counts per second readout display
tee cete:te: 1:w erergy gamma. The monitors detect the presence of a steam
gererator le66 a*: icentify the affe:tec steam gererator unlite RM-5099
an: RV-42L" v at ca not isolate the source of the leakage.

The rain steam lire radiation nonitors (RM-4299 A,B,C) are located in the
33'6" east anc west penetration rooms. The monitors are located on the

P.ain stear lines to detect pritrarv-to-secondary leakage and quantify 4
postulate 0 00st accident releasu thru the main steam line safety valves
A n:: atrospheric dumn valves. The operability of the monitors is prescribed

j in TS 3.3,3.5 anc NC bgulatory Guide 1.97.

! The alternate steam jet air ejector monitor was installed on April 12, 1990
| uncer authori:ed wor ( order M2-90-03698. The monitor is located upstream

of RM-5099, et the 14'6" elevation of the turbine building. The monitor's
crimary function is a backvo and verification of monitor RM-5099. No design

| basis or recuirements exist for the alternate steam jet air ejector monitor.
|

i

L
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: * :a n 'e:. u: :, t*e te:rts:ai s:<: '1:at :t* a*: +urt*er a ;1sf ie:

:, : < ::e:.u t 6*: ce see a:~1rsttrat'se ;ui:anet. 15 sur.e 11ance
ee:/ re e*t 4.? :: ste:'fies the time inter <al for gt:ss acti ity and
::se e:e ,6'e t 1:1re tne steam ;ererat:rs, an 15 4 11.1.1. radisa:t d.er

1 :/ sa+; es ie,eis n:t i: es:eed I; CF; 20 A;;endt. E, Table 11, Col.mn 2
'

';< re'e ase '<c e site.

T r: :e e ;< a i l:. . :e !;-:5:3, "$e::ntary Ceciant Aralysis f:r is ta i A:tivity",
tne 14:ersee sa :ies stea generator blo*coan grab sa-ples and air ejector
; rat sa -ies catiy, a* 0 .pon a kM-5099 or RY-4262 alarse: condition. In
a:: ti:n, t*e fre:.er:y is increased based on a calcolated primary-to-
settncarj iea6a:e. (+.e SJAE gran sanoles three tires per day aben Icatage
er:ee:S ;E ga' :*s ;er rinute).

i*e leaia:e rate cai:slati;rs are case: c* inree rtiteds icentified in
'i:e*ue in a :.*c :; 2!.0* Tre ca' Jaticn retecas are basec on Electr :
:ee ;eseu:* : t siste ( E;;:) NO-Mi:-D "; ricar> wate r Cre-1stry

Sq-ceines" *e etr<:-:s tr:lecerte: ty the licensee consist of a tritium
'

:s **:4. air e'e::;r gas r+ttee, at sciudie licui nuclei cetermination
:f s'.ea ;e e<at:r lea 6a;e Tre licensee empicys ite tritium analysis as
a : r ' ' r a : " a *- ta:t : 1: tre air e;ecter cas method for lea 6 age rate
:ete-r at*:ts- ~ *e ai eje:ter gas cett:c is tre ;ricary retho: imple er*e

, re;n:: Ortvice; 6 r a p i'J r e s 0 0 n t e 10 leat rate cnanges,ty the is:e*see. ~*
r : +- e . u e et a:ti:- tetsiti.ity is s3gnificartly less than the tritsum,

sa : 'es, rare: - :ste:*.a:4lity c' 1*:uie s: 1ntillation vict the garra
::.:te: et<>. T*e : sa:,a*ta;e of t* e ir, ti u c ete:: is a relatively sic-.

ret::r.se a a',5 5 act isitter anc ceteerinaticn of tire constart.

Te <:e see c i : fates as a m'nsmu , a caily lea 6 rate calculati:n using
e 3,* e:e::: ;a s rett::.

! 3.2 :r :et.res are 1:-'M si-ative Contecis
~

I*e its e:t:r re.oeee: 14:ensee'!. prcee:Lres ano action * for a prirary-to-
se::B:ary lea 6 1: asless tre aceQuaCy Cf re;uired att100s at the facility,
Frt:ec.res reviewe: are listed below:

C; 22CC' "Pdlistone 2 Emergency Operating Procedure (EOP) Users--

Guidelire."

AO? 25(9 "53 Tube Leak"--

ECD 253 "53 Tube Ruoture"--

SP 2B33 "Se::B:ary Analysis for Total Gamma Activity"--

C: 220fY " Cal:ulating Primary te Secencary Leak Rates"--

. . . . .
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|| 23E3A "Ir :eis Eac'a''ct P nitors Coerati:n"--

|rste:tti rts'en icertifie: ado:uate re:utred operator res:orie to-

alar s 1:r 'ne O'agn st t: 5 of a pri~ary-to-se:endar) leak, increased.

ra:'::r(~'s'.r, sa- ling in response t0 increases in leaiage, and the
'itersee's t r::ess to evaluate raciochemistry data. In ADP 2!!?, the
C E i s i 0 r' t 00ntinee :lans operation *ith a bnean leatage resides with
t art rara;t ent, or if techn1r" ?;ifications for leal or SGi

activity are et:ee:ed, a requi, tdown of the plant is retrforced by
pr::tdare a'd ir a:: *0ance wit :ptlicable action state ert.

'rt treser 14:e*see ;rece sres d: n:t provide trending of leaiage rates
1r 116e tiart Ortr&ti ^al att'O* :- r i o r 10 e Ceeding reovired I$ limits or
Ortet f a ::stf ater, stea gererat:- .ce ru ture. Tne a::,e ernantenent

:-:;-a aas actreste: for inf or atien t; Millstone 2 via N;; Eulletin 63 02
: a *. e : Terr;ar, E, ;9si. Tre inspectcr :cnsice rs thi s i s sue ;;en ( 90-05-01)
ar: w'll f cii: iiceriee e: tic ns t: this regarc in f uture ins;ettions.

a: d: s i: a::14 tatie :acist':n M:nitor Alarmt ene3.: : : c - 6 *. : r

7 4 : : e s t r ,- . isu-15. .

l' ire:t:r : se',6tiO'; cf ;;rtr;i re * a~.tivities notee tnat, :nce ;M-to99
tr ;v-4299 a'a . er: it:lates t e stea+ ;ererator blow:: r, ::ntrol room
:: erat:rs re .est a c-e-i:t ry < e:a rtree t sample of eitner tne steam jet

ai eje:tcr er tiew:c.n. ine centrol ree- logs docunent tre time of tre
a er , 6 . t 0 3 *. 4 : action, c*emistry ractoa:tivity saccles, an N-26 raciation

*:'itDr reaci ;g. Tre a;c,e act1Cr s are in accorcarce witn f r:CeOure

CE 2:10A at: : Tart operaticns nignt or er 7/14/89-1,

C:*te:1 -::r ala s a,a11able to provies incication of a prirary-to-se:oncary
'ean are "vair Steam Lire Hign 'adiation/ Instrument Failure," Process
P:ritor ;aciati * Fist and local alar *s at the RM-4202, RM-5099, anc the
N-16 merities.

3.4 Licensee Para:ement A.areness

Inspector observation at licensee caily work planning meetings indicates
Feightered awareness of leak rate calculations on a caily basis, and
centrol rote c;erators are cognizant of current leakage values. Utility
managenent actions pursvar,' to current leakage rates incluce (1) implementa-
tien of alternate air ejector monitor (2) confirmation of leakage rates by
tritiu- aralysis and credictions (3) ratios of noble gas half-lifes to
ce.ermire ar aspec>imate time delay between primary and seconcary systems,
ar: (4) esalvati:n of air ejector raciation " spikes"

__ --- _ _ __ .____ ___ . _
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rate r;''t: . ;' ..ra- 'e ;r0;r4" 1rCls e5 ";:' i t; r t r;g ;a;a bi l i t ' e s n;t'
r**-

'$ O' :t*6' *ipsiat "y re:Wi 0"e*ts af0 400iticrsl sarplingrc:gif( ''

a t t ' ;' t tj t " e C * t " ' 5- t " j :t: art"ent (i.e. triti,* fre0i;tive analysis).

AC .nett _eC._*.. t_* d_i t o,
- -

MfilstO*t .' * 2 re:else! ~&seu; water frOm tht hew London, Cor netticut

c't) nater su;;ly Th s ater is suitable fOr hyPan CCnsLPption but

0 ; " *. a i r s i " ; , r ' t " s Ot',rt*e*tal to the CLeraticn of 1:.e steam generators,
I*t lice * sit treets tre City water by fil'ering and ion eschange to remove
r;st o' t*e ~;,-ities. Ihe rent ste; is to use reverse osrosis to remove

;*g&*iC *316"'als |A0. Ia* 10 t'e area, then an;ther ion exchange for final
trea', e*t 're '.rettV: 'n a t e r iS then st;re in a stainless steel tank fOr
later .it. a * e ,0 ea(9" *s is irit tre se::r:ary system throuuh the 'A'V

"t ne' ;# t'e "ai' t.rt'*t C;r:er$tr as reece: 10 re; lace blovic nn 105se1.-

Iri! ser,e! 10 r?"One any disi0lve: Caygen Or C*her r o n: O r :e n s i bi t. gases
t*r;.g* t*e 11Ea* jet ad 0|0 1 r$."

Er;" *"e O'* 6'it" ";t we'Is the fl0a 15 t*"O,gt the C On0en s a te D,"; s ,
#: : 'Ir ers, #et~ nite" tt&teri, EeCantt" ;L*DI, 10 the 1108* g e n e r a t t r $. , as

t $ * C a ' ', : 1*t .";'*6 &#0 06;* 10 t*e C: P:t"se"1. | r, lire Che~ical r; nit: ring*

il C:*e te*: #E ar: i*ter ' t e C C " C e t 5 6 *.e t w"; s , a r O C B t*e stea* generator-

l: n:Ca* Ea:1 4 *. ' : 0 C e ' ': : *. : r s t o "0 n i t C r 1;r steam gene rator * Lte letks
a*e it **e 5tt?- je'. a'r ejt:10rs 8" Cr t*e itea" gerera'.Cr blCa:Onn.

l'r(; .- a;;'*, ,* trere t5 an N, ra:iati:" ~;ritor ICCated in the rain*
*

4

stea" '''e tetee(* t *' t sita" ge*eratOr at: 19e turbite. Water flCw through
t'i! 5ySte* '$ C' t*e ":tr O' '.E.CCC gallons ;Er ritute.

C't-Sco 300''' rs Of &"'^nia at: hycrazine are race downstrear cf the
C;"ceriate ;;.4 5"eri t; &~j 51 the pH an0 Control txygen restettiv e''y.
Iftie 6 i'.iert are a 6 Cy C;n'inWOJs, auto"atiC injectiCn of solutiCns
t: t*e ~ air f ', : n . A teri: ac'd soluticn is als: injected cc nstream of
tre ;clisters by *ar ual C:*trcl Of the injection pump. The boric acid is
a Ce t; 'Pe te:^ncary water iri an atter;t 10 eliminate the Cracking the
s'ea" QEnerat;" '.ubts Page experiente0 at the 10p of the tubesheet.

Csring tra stents, the water themistry undergoes changes. During these
transientt, s;ecial attention is required to maintain the Chemistry at
a;;ropriate levels.

C:r:lusions

ire licensee has Oe.eicce: an e Cellent syster for the Control of water
cre-istry. Purity is ap;ecaching the current technolog1 cal limit of the
acility 10 "Easure the Tr;urities present.

__ _
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L'-es;i.e: i+,e s are estters ab;wt no i : '' ;> r e i t. f ; * c a t i c- is required in-

creer to ascertain whether they are attertable items or vic!ations,
Utresche: ite:s a<e discussed in paragra;+i 3.0.

-6.' Para:e eat Vee ' * qs

Licersee cara,ement was inf treet of _the score an: purpose of the inspection
at the e trar:e inttryie, en April 25, 1990. The findings of the inspection
were cis:vsse: with-licensee representatives during the course of the
inspection amd presented to licensee management at the April 27, 1990 emit
itterviews (see paragraph I f or attendees).

At no time curing the insrection was written material provided to the
I!Cersee ty the ins 00CtC". The licensee Cid n0t indicate that proprietary
ir(0*Fatite was-itvolved withir the 5 M e Of thit in5Cttt10t.
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