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CAssasamant precired on Januacy Sl. 15%Q

L Corgorats Epqinger Digagraement with Stgan Gengrator Tine letesraly

Bagtaraund

On Jume 5, 1989 NRC Reqion | requestecd Northeast Utilities (NUD to parfarmn
an in=Cycle stesm gensrator eddy curront testing examination for Millztone
3, The awecitic NRC zonclusion that & eitd-cycle stean gensrator tube
inspection was "EceLssary was to confirm boric acid tr2atment has arregtsd
the caustic cracking mechansin *o assure continued pperability of the ste«an
genaratora,

Qe July 12, 1989 NU committed to an in-cycle 1nspection of the steam
generator tubas., The definiti-e sohedule and worl scope was documented to
the NRC on Auoust 30, 1989, By lettor dated October 10, NRC Region |
accepted the licsnses’s scope of inipection provided an appropriate level
oé segurance regarding continua? stram genprator cperation,

During #arly Novembes, 1989 the licdenses completed the eddy gurrent testing
af the steam gensrators, NRC apecialist and resident inapector review of
the preliminary resulbte wore converssd with Region 1 and NRK Mar agEment

ar Februarye T, 19940 1Y documcnted thie Mo llstons T stean generstor satet,
sgapasmert to the MNMRC bawed on the goanination canductaed in Novenber, 15987,
e Fabrasry =T, & HRC anc Livensse mesting was congucted to dilscuse the

Moy emhar, 1689 gramination rasults and safety awszessment ,

7. local noewssapars Mew Hgven FRegigter and New Londan Dy

2

g MEreh

imm mEmeted Bnosrt1cis 1n bhat @ NU cupfrate enginesr Jilagrees with “ha
M latorn@d 2 tteem ganerator efety azsesament concluslons, Rasidont
gontars atov.red the HU internal Jocun@rts on disagregnents to the

safsty seajuariaon from Jicerses stiafr On March 9,

14¢n

O Muprsrn 13, tae resident 1agonctor antarviewsd the licenses’ s corporete
S LARET Palow 112t the @roinosrsd majer points of digsagreemant with tha
savaby Eualiarion, forther clarificarion of the issues based on the Marcs
43 yekarvisw, antl HU'a responss To the Canferns,

; sEr” o Times the 1G/89 inecycle outage was the first time
T00U% witragsnic tegst sampling was pertorned on crachked tubes, the

e liaslon drawn in the First parzgreph of page & regarding the time
dependency of depth of the cracking 14 not technically supported,
Currently spplioed technigues similtar to those used 10 "Guidel inee foar
Eualusting Dirtunferential Dracks in Pressvre Loaded Steam Gener ator
Tukes®, Movtech Corp, 10/18/99 wouid (adicate operation limted to less
shan 170 EFRT fApril 4, 199G for Mil)stone 2.

The £irst pragrs

agraph B¢ page & of ‘he 1/T1/90 Safety Evaluation documants the
Al 'l et Thea acubtud) circuinferential owrrtent and centh oF thE masreneach
Le salativaly inoapandent oF Lhe onsFating ting, The circumdsrential
et ant {8 cant plled oy the nuaber of mrcrocrachs whii gl have 111t ated
e oL I o o - A WUE Rt Y P N LT IR e R R e B B ¢ mtEy of the atragses 1N the tubywe
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UL the top of The tubeshest . THe d@pth 1 Ehmoisdlcdislom Erogsethis
BT cartrolied by the stress fieid, Aroe § mierocr etl has aeian @ e
= stage, the cracl will propagate to the degth surported by the stresd
e darly rapidly compared to the langthi of thi apersting Gynl &,

Clar:d, - . A0 o~ 100% throwsil "micracrack’ oFf gralf boundsr
crack could tére approdimately tww wealks in accordance with W3 Rucless
Haterial and Chemistry (NMC: organd fation, Macracracls ars bipe dapanao st
i that tubes contifuously im SErvice progress to a aacrocrach level based
on historical ECT data. Enginsering salculetians net yat completed for
gecondary vu. live load spectrum to raintorce time depsodoroy,  ASHE
Bection X1 "Flaw Assessment” and crack growth detorminaticon Was not usec
for the saftud, assessmenrt.

graoenenty See enilosures

saninesr Lac ) Tragut lonal pest sstinetle projactions Pavae

snderasti nated the cricking preblam sz sempared 2 tha esctual répayr scdri.
The basis of 45 pubas specified on pages b and & shonld redlort hiwkord )
sracking trends. Thig numbier should Be araund (00 o rgalisticall s
gateraine 5 probability of & tube sigeeding Regulstory Suids 1,131
Feguiranants,
T heridicatior Vimbms e Tivs st Ery DGF - nambieers S aradliad . TubEs aanoe {920
arm ~atoroed in WI's presentatiar on February T2, 1890,  The best setd st
sivkher HEas-badn an o unceresbinet ron wanh aut s, The deval opmant  of alc “©
W mracke were developed after tovember, 1989 outagey.  The ang reer’s
Basis of JOO adaiticnal cracks i the slope of s manper of tube crschs
time for the past three outzges wnd to tAke = 3\ rage Of the slopes. HNo

S defined hasis to orediot crackiog treamds «s, barit acid trestmert. The

Cants @vidents i8 CaERd on the rusber of tubes artdall o Tegared due to

CEpsbed tubeg. 1

Boginger Concarn: On sage 8 "eguivalent! depth should r sad "aversge! dwiir

Cmipce tioae did ot pareit & caloulat:s on of sll BS creacl prafiies to -
determing “equivalent® zrack depths, Based on s sampling of the worst
Eutes the “sagul valent” depth was an the dreer of G5 pergent I8 COapared -
N average depth of T0-20 percent for the seama coack art wionld result e
Aixjor change te the prosabilistic model weed in the attached safety
FsEesshent, Tha préctios of using averags Jdenth a3 an inpdicakor of tube
ARceptobi ity i1 goad or s sl e ddagrades TlbiEs - (ufd Form depth, T&0
girec.: Sxteantls howasver, an.eutemsl s poor wet Mo T o srseds tubes That
gratnllsngs ahdbility,




- gatipn Fginriy  The ol . asies at the deve]cpmeni i tre 1731080

L P aafaty aScEsseEnt WaD tha averags dopth of a cfack for srouctural

o admeptability streswes. The deévelogmsnt of average depth dues not Tahe
. inte account & bending moment 3% the centrold of the tube is alteres by 4

L nansunitorm coack, thus accsprtabilaty of tube ve. stress luadings
Lo i napprory atedl y veed averana depth ot crack.

‘E_. ' .f_ s
el Ar gncern:  The gastifg satety assessment assumes additional
] marging @xist to rupturs, based on data that is pressure based only,
| Potential esternal loads as the result 3¢ tube bowing, tube lock-up ({rom
danting), sscondary intecrnals loading during accident conditions, etc., haus
not beern considered. An evalouation o+ tneas lcads by Combuetion
-Engineering Tor Millstone Unit T stean qunerators present contitions needs
to be performed befare we try to strip our analysis ot any potential
congprvatisme.

eatigetion Pointes The sotarnal loag sensitivity tasting by CE has =
completion d4ate oy September, 1590, The previous CE evaluation in 158°
b anhed At loads st the tap of the aygir &TiEs ang the li-onsee @utrasolated
i 18 1oads bo the ten of the rubs shest acea, The loads resulted from tube
B denting. The andunt of Setcspolstan (Cal wih spprocamately 1 FEI, Live
\asde during scrident corgilions fg a ~35ult of secondary forces was not
COnElderad, This apect 16 part of CE s evalustion to conclude by 790,

JEnginadr. Cobegert Thae limit lood ansl sirs pErdormed for the most complie-
U #les 18 B & peellmioary status with no indapendent review and appravel
S omwing acdomplished and forer 3 weak bazis 4o subssEguent saftetv assesgoent

Clanglude MDE error in the apalysis (e practice Reguiatory Guide 1,121 alse
e razpeats’ or Sertior X1 equivalent #law Jangth to depth criteria for
o omditiple laws,

g I earifigy iatgr The liect load snalysis is primarily the

L 5. responsibility of the contragtor Novtach with NU assistance. At the time
L@l}ﬁ{”‘§$etﬁ* m ating the Novtech roport was still in draft, The development wf
P Gection X1 oequivalent flaw Tength iz wead tg determine the acceptability o-
0. bhe tube at inupeckioh 4ar evaldstisn. tot bacsuse the tube will be

o papaired a8 cequired un tachracal specifications,

cop Fegoonsmy Thw svalustian o DEINg preprred and raviewsd in

v pacaliely whils not ooreal, ®his soss oot ipvaladate the warks No errors
GELT v bean found b9 date snd It appesrs pustifiad to Gse the preliminary
= Copasinlta,

'ﬂiw1'7-§miumuilon55 Blsm: thie analysie 8i1d ast inglude MI's gtandard practise o
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_a# 1, 5_. ?or Tupe LT2AIC, Datwean room tasperature burst test i1nforeat!
‘gnu the preliminary &nalytzcel mR AL LS. H¢gulatcr, Buide f. i3l reauires
‘Buest eiran|tn he derermined a-pBrimentally at opErating tenpsraturs,

f previcual 5 roted, thiw probles 15 non - AND AT pPrEYIeud protismt,

5§iflicuiar e Flow aCcaptance 18 &1 1 0wai, 5 +lawe Bavsd SeRn removed - S
| rRervide: | Therafore, 3 Beer estimate caloulatian Lo @gotermihe where wer
Arg, worsud a flaw acceptance eslouvlatior 1§ warranted,

NU has not performed 3 detailec Regulatary Gu.de 1,101

ﬂ\iinal/sxu 5¢r thoﬁe tuhee to date due tc time constraints, Fraliminary
Coresulits tdentify that at lesst seven tubes will not meet Mg criteria

At the time of the e aluation with Reguiatory Guide

-

Slau ttress was not irncorporated, At the time of the interview & ofFf the 7

tubes were reipctable in comparison to L 7X the flow strees criteriag

However, the angineer contludes the basis 6f this review should not be useg
Based on the fact the evaluation 18 +or & 13l crack contiguration not 4o
myrcunterential fx1jure,. In review one tube di1d not meet ASME Appendis &
Criteriay thizs 1nforaation ~as presented to the NRC an 2/72/90, Licznses
dgvelepment of a repe tabil )ty evaluation 19 underway, The licences ig
Faviguning the regulstary gu,de acceptance ariteria based on EDM notch

_Eperipand subjEcted Lo Dur st tesgts that 15 currently an=geing.

This s t@m@ antant or She warky At 15 zertaanly aore

‘&q*aiiedﬁt%an SRy LRt Ras honn dond TR e matte -ALTdvailahle

ndarmatian bhas boer considersd, Done lugiang aes haaad &n the seven

jdentitied fubes and their ralationstis ¢ ths bhurst tubes,

The prosant satets saseagamant 1gdent. f1 88 3 Safgh v mary

Wa#g;nﬁ'mav MLt o prasent,

CEveduation oFf end of ceele 8 polled 't be LOB. RIS, which lesked st .1 ogpm o
=L Eeranies ghows BFO MarQ il hetegsn the anal yhieal medel and actual  rupturs
points

Dy Mareh 14, the livenses’s contractor will acquire

p,ndustry relatﬁﬁ burat test infograation o asgist 10 the regulatory guids

1. 121 evaluation. The pgreliminary snalytics) results were a rosult of

Linsgfticiont TMTR (nforeation for the stsam generator tubes,

= It 49 the relstionship batwesn snslvtical - and

Clgxperimental values that 18 ot intarsst fron the burst test, net the acto )

vealoas, Calgulsitors ar suparimentsl data corracted for Lomperature sne. f

@uhihit the same relatiane™ifp.

The puiled tubs couls wore pragerld Lo ssrd o bave sn 24cess margin of !
it meats the safety margin <6 1.4,  Tha ruglure pressure of tube LOS/RES

1.1 17th¢7¢erki§:@d mater:al tegh reports specitic information to calculate
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Approval - pected

Northeust, owner and operator
of the plant, has submitied the
englbeer's concerns with an
enalysis W justify continued op
eration, and eral regulstors
are likely 0 rove I\, said U S
Nuclear !loa story Commission
Fpokeeman Q.wﬂ Ab"‘ht;

“We feel they have things un:
der control” Abraham sald. “It
appesrs, sfer thelr meeting with
s, that there (s nol going 1o be a
need for them o shut down, But
that situation could change. If tl:o
bebavior of the system changes,

In the event of a tube fullure,
radioactive waler from the pri.
mary coolant loop could contam
inate the secondary coolant joop
and the turbine wnd o large
encugh fallure could relesse ra
distion from the plant

Many utilities heve experdi.
enced problems with steam gen-
erstors slmilar to the problems st
Millstone 2, 8 pressurized water
resctor manufactured by Com-
tustion Bngineering of Stamford

In the system, » primary coel
ant loop routes water through the
reaclor, where it s bested W

See MILLSTONE page AR

-

e N

—

Generator
problems

won’t close
Millstone 2

By KOBERT A MAMILTON
Doy Sl Weiter | .

Waterford — Northeast Ul
ties will continue to operute the
Millsione 2 nuclear plant unti] &
refueling lo Seplember, even
i one of 16 own englioers
sald it eould be unsale because of
cracks In sleam generator tyubws

The company also | noticed
"spikes,” sudden 1 rary
surges in radistion Jev . the
radionctivity of secon: ., coolant
Syetem waler, Indicat g o leak (0
the stesm generaior gystem
Company officials s 4, however,
that problem appears 10 be unre
leted W the tube cracks.

Steven Soace, superintendent
of Millttone Station, said plans
e o replace the two steam

eneratars ol Mullstone 2 in 1992

reviously, the company had saa
only that replacement migh! take
place sometime in the 190y

Scace said the company hopet
1o do the job Iv six months and
£t hus no firm estimate of the
con

But Kenneth Bosson, director
of the Criticul Mas: Energy
Profeet, an enti-nuclear resenrct
OrgRnitation, said (be  steam
kceoerators st other plants have
cost 380 million to $100 mi'lon
“and a year s 8 bil more stan
dard” as opposed 10 #lx months wo
do the job.

Bosson ealled 1t “highly un-
ususl” that the compsny made
public the neer's objections
Lo the application to run the plant
through the summer. “Usually, by
the tme it's pnbuc, It's & cor wen
sus decision,” he sald

The engineer “had concerns
that some of the astumplons that
were myde were not supported by
enough data, and sore of the en-

4]
o by G
deat pf Millstone 2. W "4
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Vitilstone
leakage
Is safe,
NRC says

l". Yl’-i‘y“»

WATEH}

Millstone:
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i WL L E REGULAT DRY COMMISSION
t& & 1 WEGIDN |
gy’ 1 ALLENDALL ROCAD
feaat WG OF PRUSE A PENNSYLVANIA 19808
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Vi 4 1 1234

Dotiet N, SQ-82¢

Norineast Nutlear Energy Company
ATTN, Mr E. J Mrogive
Senior Vice Pregident = Nuclear
Engingering and Operations Grovp
P. 0. dox 270
Marvford, Connesticut 06141-0270

apnL i gmen
Subject: lnspectior Report No. §0+336/80-08

Tris Tetter refers 1o the routire ‘nspection conducted by Mr, R, Winters and

Me. ¥ HMabighorst of tnis office on April 25 = 27, 1990 at the Northeast

NutTear Energy Company cffice ir Berlin, Connecticut and 4t the Millstone ! ait
2 plant in Waterforg, Connecticut. Mr, Winters discussed the results of the
ingpection with Mr. Wells 4n the corporate office, and Mr. Habighorst discussed
the crsite portion of the inspection with Mr. Keenan of your staff at the
conglusion of the inspestion.

iy fnspection was Cirected ad activities related to the resylts of the

October 198% tnspection of the steam generators. Areas examined during this
ingpection are cescrided 4n the NRC Regisn ] Inspection Report which is enclosed
with this letter,

wWithin the scope ot 1nis imspection, ae viclations were observed,

Ne reply te this letter s reguired. Your cooperation with ys in this matter
1% appreciatec

Sincerely,

P. Durr, Chief
Division of Reactor Safety

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




- 1 -
www a b Tesw

W/ gnz

D. &umpery, idie Frasfgert, Nutlear Operations
E. Scace, Statior Cirector, Millstone

0. Noroguiss, Uirector of Quality Services

M. Kacich, Marager, Gemerstion Factlities Licensing
E. A, DeBarba, Station Director, dagdam Neck
Serald Garfielg, Esquire

Public Document Room (POR)

Loca) Public Docyment Room (LPOR)

Nuclear Safety Information Center (NSIC)

NRC Resident [nspecior

State of Connectizut

L
-
5
b
R

.
'

bee wiengl:

Region | Docket Room {with corcurrences)
Management Assiztant, DRMA (w/o entl)

R Bellamy, DRSS

DkP Secticn Chief

. Conner, SALP Repsrts Only

Shedloswy, SRI, vagdam Neck

Raymong, SR1, Millstone

Calowel, ED0
Vissing, PM, KRR

."D(..ﬂ(b!

Atranam, PAC (20) SALP Report and (2) A1 Inspection Reports




V.5, NUCLEAR REGULATORY COMMISSION
REGION 1

R, h. winters, Reactcr Ergineer, Materiais & cate
Processis Section, EE, ORS

e

h
[I
Repset Mo §i=336795-08
‘ Jotuet No. £ #1338
, LitEnse ho. PPR=8%
L‘ LILEnLer- Nertreast Nt ear Engrgy Company
| L gar ey
| Mareyfers, Lonnectigut
i Facility Name.  ¥illgsore Nycleur Power Station = Unit 2
I JPSDRSLICA At Bariin, Conmpcticut
; snssegtion Dates: Ap-') 25+27, 1990
l . Yo : _
E iPsTecLers; .,5;;'\. h]l(-!*ig_
!
\

-
o

e 62‘ '/;u

gate

S

. LEnre@r, heactor Engineer, Materia s &
Beocesses Section, EE, DORS

3 \-‘.|m-¢..’. i, : ’

| E_..-&*V : ;;,.g;lf‘ Wiy o
| et gnoTst, Residert lnspector, M. )istone, cate

‘I

l

O&F, Region |

—

NG 4 ¢letlse
£, Murpny, ingineer, NRA, Materia . T caLe
; arc Cremical Engineering Branch
| ved by . & . 2/
7 JF Strosniger, Chief, Materials & Processes date
| /' Section, Engineering Branch, DRS, Rl
nspection Summary: Announced inspection from April 25-27, 1990
eport No. §3iﬁ95-08).
Areas Ircpected: The result of the eddy current examination of the steam
generatars performes during October 1989 was inspected with emphasis on the
cissenting opinion expressed by one member of the licernsee's staff regarding
i the accertable perioc of operation for the steam generators.
F Zesults: No violations or deviations were identified. One unresolved item

soncerniry the trenging of primary=to-secondary leakage was fdentified.
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erahodst Nuglear Erergy Comparny

- Alkire, Project Engireer, Piping Systems Engineering

. hnpeeson, Sentor Enginesr, Nuclear Materia's 4r¢ Chemistry
Blasioli, Supervisor Nutlesr Licersing

Colgan, Fnginesr, Nutlear Materials ang Chemistry

. Dube, Supervisor, Probabilietic RO, 2 Y ety

Ely, Supervisor, Genera’ tngireering

Facheiman, Project Enginser, Nutlear Materials eng Chemistry
. Hutehing, Mil1geone Unit 2, Licensing

CJones, Projest Engineer, Nuclear Mater1gls ang Chewtstry
Keenan, Superintendgert, Millgtone Unfy 2

Yupingki, Marager, Piping Systems Engineering

cinthicum, Erginger, Predabiltstty Rigk Analysts

wells, Menager, Nutlear Materials ang Cremistry

., 3 % % * & & =

pg!(.((bbax -l

beited States Muclear Regulatory Cometiggidn

'

* W, Ragmong, Serfor Restigent lrspector, ¥illstone

* Denctes those aitending the exit meeting 1n the lorporate Office.
** Lenstes those ¢uending the #x1 meeting 4t the site

The faspectors alsp - Intactes other agministrative 452 technical personne’
guring the 1nspection.

‘;“_b".ub ;? S{f":‘g*“. Iﬂ‘ﬁ_’:},‘:_w‘j—’;Pw .:‘

Scope

The stove of this portion of the fnspection was to review licensee actions
taien 4% & result of the Cotober 1585 steam generator eddy current testing
8t Millstone Unit 2 with emphasis on the licensee's attion plan for
evaluation of the steam generator tube structural Integrity. The results
of the Octobir 1989 inspection end the staus of the 1icensee's tube
integrity evaluation were previously discussed at a meeting with NRU on
Februa=y 22, 1950, At this meeting the licensee committed to perform
aggitiona) testing and analysis of the crackes tuhes removed from the steam
gererators curing the October 1989 inspection. Also, as a result of
newspaper articles reporting a differing opinfon by an individual in the
Ticensee organization, this inscection reviewed comments of this ingividual
anc the responses made by the licensee to determine 1f the ingdividyus!l's
concerns were acequately addressed.
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Tigwntee Paj cerformed ab evaludtion ©f the 8% rrichk profiles of tubes
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drcertarce criteriy.  Tre results of this evaluation were that
1 trete reguiremerts and one tube (LASKIZ) cid not after the
v power Cays (EFPD) ¢f operation prior 3o the October
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irgecerder. review by & licensee consultant of these 86 tubes using
gifferent malytic techniguey identified the same tube as not meeting
Regulatory Guide 1.121 safety margins arter the 170 EFPD of operstions.

The caleyated factor of safety for low probebilt p, postulated accident
congitions (faulted congitions) €1 not satisfy v e R G, J.121 criteris.
Margin stf17 pxisted against tube ruptyre Unger normal operating
cergiticng.

Byuret Testing

Burst dessing of tube samples way performed by the licessee t0 ascertain

the waligity &¥ tre anaiytic methoss vsed In predicting fallure of tubes
with varying Cragch geometries. Six tudDe Sampies containing manufactured
Flawt sinylating actval crack geometries were pressure tested. Two Lube
gresimers Fempved Trom the SteET generator were 4180 pressure tested. Based
g LrEie Teits thE ligeniee Contiyces that the anglytical moge! was
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3-Dimgngional Finite Eiguent Analysis of Tube L4SRIS

The ana'ytical models ysed in the 4bovy tube evaluation did not expligitly
corsioer crath ligament strengthening ef%ects and tubesheet constraint, A
3+0 ¥inite element analysis of the L45RI3 was perforved to assess (he
efests., Tme results ingiceted that the above analyt cel models were
conservative, byt not Dver conservative.
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The licensee has concluded that 1n the absence of an inftiating event

(main steam 1ing break or main feedwater break) any tubes that fail will
exninit leai=before~preak behavior, Under these circumstances, the licensee
has concluged the exfsting leak detection systems will be adequate to allow
corrective action before a tube rupture. However, based on the eddy current
examination performed tn October 1989, calculations show that after 170

EFED there 15 & significant probability that stress in at least one tube
cov's exceed the allowable level as reguired by Regulatery Guide 1.121 or
ASME, Sectfon 111, Appendix F for fayuited conditions. An independent
aralysis by a licensee contractor ingicated that the 170 EFPD was 2
conservative estimate of the tine at which a tube would reach an
ynaccenptud’e stress level.
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et isede assesatant wis made by he Ticensee’'s Frobel § Higa
hyspivment Orgasigation on tre besds of gitnar 4% or 100 tubes fusservitie
t4 tracn formddion ang propegdtion. Tre 11Censes estimaned the profatiiiyy
of ofg Gf More TubEs eaceeding 4 stress of B3 800 psi (the »irect causing
rupture Guring o ‘nitiating event) for rupture ranges from 0.17 in

Wareh 1580 to U081 ‘e September 1990 for the assumption of 45 tubes asg
vinges from 034 10 1.0 over She same period for the assumption ¢f J00
tubes. At the sare time, Aowever, the probability of an initiating event
{e.¢ stesr "ire break) was estimated as being of a much lower oroer of
magritude. The sombinatien of prebaptlity of tube rupture due teo an
iritiating event was dssessed Tn a licensee probab!listic analysis which
ipgicates epproningtely & probability of 0,013 (between March and
Sestemper 1990 for a)) cases of susceptible tubes (45 or 100). Threrefore,
the 1icensee concluded that the probabtlity of the tube rupture event
comtines with 44 event such a5 3 steam line Dredr fs of such low magnitude
a4 L Justify ssetinued speration thrpugh Septembder.

it 1hou'e be resognitel that this finging was Ltempered somewhat by (he
belie? shat tube rupture 10 the abseuce of an 1nfLiating evest will be
preventes Dy ceiestion of 2 lear Defore Drean,

Congereg Sxpressed oy {nufvigea) Witk Oissenting Optrign

Trg f6170eirg 13 ¢ Yisting of concerns Ceveloped by & 1igenses ergjineer
cepardiag the Lenpth CF time for whigh the stea™ generators shou'la be
cEeraLEs €0 the Tingiegs of the NRU inypeiior regarding these cincarns,
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“timge he Cotsder 1969 imecycie irnscection was the first time 100 percent
UT sampling was berformes of crackes tubes, the conclusion drawn fr the
firss paragraph ¢f page & (of Lhe safety aralysis) regarcing the time
cepengenty of geuth of cracking is not ternnically supported. Qurrently
rolies tesnnigues wou'd ingicate operation should Be Vimited £ less than
130 effecrive 7)) power days (E7PD)."

Irspectors Observations

The ‘nspectors glscussed this concern with the individual. The tngividua)
stated that based or further testing and calculations subsequent 1o his
eriginal Tette” @ reyised estimate of the time for a projected tube to
cevelop defects similar to the worst case found during the October (989
inspection was 170 EFPD,

Carcern 2

“Tracitiona) best estimate projec fons have underestimaied the cracking
protlem as compared to the actual repair scope. The basis of 45 tubes
ghoyld reflecy historical cracking trends. This number should be around
100 1o realtistizally cetermine 3 prodebility of & tube exceeding kegulatory
Guice 1.121 redquirssents.”

i
S R R R R R R R R s R R R R R R I L,







R ok

“
]

$ rapechiort Cfel tnel A3 F CinlErt mitE the "C'v‘ﬂul. i'.ﬁ ceterm ngd
SET LR 1AL 2JGA° AtCeits thet tne Timit losed calculations have now been
AL IEVES, rEVIewRS 57 aprrovel 10 autordance with the ligensee's
rotedurey. Thg irgerpretatich

xe

of the analysis resuits has Deen upgriaded
reflesy gsoiiiomal teit resu s, revised interpretation of flaw geometry.
FEOImEeLYET BTE ytiC meLNOCs $roviged by the ingependent Contractor.
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Tog ingiyetogt’ nEd sncerted dhe omissior of fnspecticn tolerance 10 the
Timas analyeie pecaves gotd correlation was found between the yltrasonic
testing megsurement ard ¢, uadl test values.

B
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"WU hgs mrs perfuessl 3 detatlec Regulatory Guide 1,121 anslysts for these
TJRES L0 Cate Cud 1t time comatraints. Prelimtnary results identify that
at TEast tever tuter w117 mot meet thig criteris”
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te iryoRstsrs Cistansed th1g Concern with the iedividual ang determined
LRy tre Trgiycm,d’ doresd trat Regulatory Guige 1.121 snalysis had been
fEetoca In 1L L, the time £F unts drspectiof.  [a the revised snalysis
roRECOrEANte o11F e Regulattry Guide 1121 1% was found that cne tube
She mot mEEt VTR rerLlatory guitelings after 170 EFRD,
.:l:"h ‘

Mrep prpsert gifasy avsessment cdentified o safety factor of 1.82, for tube
VBRI, Leieknt riiv tenpergiuTe Durst teit iafprmation and the prelimingry
6% i el resins.  Regulatory Guige 1.12]1 reguiras the burst sirengih be
CELETTINGD Eajer EntEl Yy AL perating temperatuyre. Marging may not be

e TTIRY

valuation of end ¢f cycle (ECC) & pulled tube L25/K19, which leaked at
GE™ 17 Servisie tntws Zery rargin Detween the analytical model ang
8| ruptyrs poimy,
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inspectdrs QObservations

The irspectors ciscussed this concers with the indivicual and determined
trat the Ingfyigua’ believes it 1g acceptable to use room temperature test
for getermining rupture properties at uperating temperatures because there
are only sma'l 2ifferences Detween the properties at these temperatures.
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Faiediav) 9710 9ised Lhis Congern with the Ingividus) 4nd determingd
TR ARe et dud agrees that as b resylt of the teiting and evaluations
tee plary a0 crerane for 170 EFPD before reducing the safety margin below
kesu atory Gutoe ang ANME Yimivs,
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EALES of giszustions with the inaividua! who had expressed concerns about
the Tength of time the steam genevitors should be operated, the inspectiors
Conciuted he fow believes his concerns have been fully addresses ang given
Cut ronsigeration oy N1y maragement. Based on JIscussions with the engineer
Pdedo ) the Qissenting ppinfon and after reviewing the results of the
Thvesiizatiors mace by the 1icensee 43 & result of this dissenting opinign
thE YrRrectors concludes Ahat the 0 concerns had been adetuately adCressed,

Tep THcentes tas perfoemed & probabilistic assessment of tube rupture under
fauiten congittons fn justifigation of speration through the end of the fuel
torle drclusen e thedr avsessment T3 the dssunstion thet & leaning tude
CE" S dertifies Suring normal operetion. On the basis of the calculations
a0 SERLING pertormes o0 tubes removed from the Steam generdtors, the
Tirersee 1iated (% the corciusiors expressed fn the Fedbruary 22, 1980
rerting dre 2170 Vil 48 4mP operatitn Lo the end of cycle 10 {3 justified,

FeisprpestsSazingyrs Lediage Muritoring
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Acrevies of ava‘latle Vicenses ragiation mpaitaring ang radiochemistry

PR TRD troless 10 Zetect primary~tocsesondary leakage wis performed 20
ant€56 1re agessaty of the licensee’s program. Specifically, the 'nspector
reviewes CelEIN Cn mELhDCs, proCedures, daministrative controls, ang
SEETALOY ESLiory n response to applicable contrel room alarms, ragios
cremistey results, 492 ligensee management awareness Lo the leakage program,

Detecyicr Metraas

The raciation manitoring instruments used at Millstone 2 to dotect leakage
from the primary=to-seconcary are: (1) steam jet air ejector radgiation
me=itor (RM=50%9), () steam gererater blowdown radiation monitor (RM=4262)
(3) N=1€ radiation moniters; (4) main steam 1ine radfation monitors
(kM=429% A B.0) and (5) alternate steam jet air ejector monitor. The
re2iochemistry analysis includes steam generator blowdown gradb samples,
secondary tritium calculations, and steam jet afr ejector ygrab samples.
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L ad ;4° sl plector vadiation monitger (BM=50B3) 15 Tocadted at Lhe
ds" &" §'§ud5t o8 2o the Lurdine ..":' g The moriter's reguired Speratiiiny
‘p bated oF techrias’ spesification (TR) 1.3 3.5, ey destgr basts 3 40
“eniser Atd'y g activity 10 the concerser aTe remive) system gnd to
EPovise B terars’ Nogte s1gne) o cloae the steam generator Dlowdowh valves
Lo Lerringte Ciscrarge of Dlowotwn to the ¢irculating water céra). The
sortrol Yoglr sigral 13 to prevent 10 (FR 20 ragicactivity limitg from
DETng exteeces L0 unrestricted areas. The licensee consigers RMeN089 1o
o¢ o of the firgt moritors tC sense primarysto-secondary ‘eakage.
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The stean generator blowdown radiation monitor (RM4262) 15 located on the
166" ¢levatior ¢f the auntitary Lutlging. RM=4260 monitors a combined
blowsowr activity from both steam generators. The monitors operability is
seser in 75 3,33 9. The design basis 15 similar to RM-5000. except for

the moritores 1ofetion poirt. The licensee's ragiological assessment branch
review of RM=L2EY ingtcates 11 5 Aot & sensitive ingication of primary~toe
sgzongary Teabage based of industry eaperience. Specifically, in actus)

b-F T 4 "CJlt'b Ltuli rypture avents ‘L ofter toak yp 1o 30 misutes for
arvivities 18 the s1ea” generator wate o butlgup to cCavse @ monitor alarm,

Thg Nl monttgrs are Totated on each matn stear 1ine on the 3E'6" elevation
of are tursine Dutiging, The monitors were ingtalleg tn July, 1989 under
ltretses Tnteryice test TEY-DIP.  The Ticensee cetermined within the inservice
&3t P yrreviewss safety cuestion per J0 CFR 80 .59 existed. This monitor
wil \rszn‘1ea 4% &0 Yndeperndent action by the litersee ang 1% not &

relu dtory reguirement, Therefere, 1t 13 not regquives to be cperadle nor

T 1% igenrtifigd ‘n the Fingl Safety Amalysis Repert. The monitors detect
1me presence of gamma ragdiation 1n the matn steam lines. The gigita! lean
*ate cd cyl tiths are Dased on high erergy gamms ragiattan from the radio-
active 2asky ¢f Nitrogen=l€ and the tota! counts per second reagcut display
tre cetestel low #nergy Gamma.  The monitors detect the presente of a steam
gererator lapk, ang foentify the affected stesm gererator uniihe RM-509%

ang BM=L267 that 00 not Tselate the source of the leakage,

The metn steam Jire ragfation monitors (RM-429% A B () are located in the
IETE" satt anC west penetration rooms. The monitors are 1ocated on the
main gleam 1ines 10 detect primarveto-secondary leakage and aquantify g

postulates post accidgent release thru the main steam line safety valves

ang strospheric dumr vaives, The operadbility of the monitors is prescribed
in T8 3.3, 3 & ang NRC Fegulatery Guige 1.97,

The alternate steam o1 air ejector monitor was installed on April 12, 1990
uncer guthorized work orger M2=30-03638. The monitor 15 located upstream
of RM=508% 2t the 14'6" elevation of the turbine buvldinzn The monitor's
primary function 15 & backup and verification of monitor RM-5099, No design
pasis or reauirements exist for the alternate cteam Jet air ejector monitor,
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