July 17, 1998

Mx. David Chawaga, State Pr ane L*
U.8. Nuclear Regulatory Commission ~- Region I

475 Allendale Road

King of Prussia, PA 19406

Dear Mr. Chavaga:

In this letter, ve request information regarding ilnspecticns
performed on various core components which are s tible to age
cracking. We also ask your comment on the avisability and need
for mid-cycle inspections of the Vermont Yankee Core Shroud.

For our Vermont State Nuclear Advisory Panel meeting of May
23, 1998, ve received the attached letters from Hichael J. Daley
and the Citizen Avareness Network on the subject of the adequacy
of reactor internals components. The letters identify core
components which are susceptible to age cracking, and continue to
request a mid-cycle inspection of these components and an NRC
public mesting.

In order to assist us with ouxr considerations, .. request
the following:

1. The regulatory requiresent for insz?ctions for the core
components identified as age cracking susceptible in either
NUREG/CR-5754 or the list of Oyster Creek itens provided by

NIRS.

5. The safety u-nlicition- for cracking in the core components
identified as agé cracking susceptible in either WURBG/CR-
5754 or the list of Oystar Creek itoms provided by NIRS.

3. A comment on whether more accurate inspection methods are
available thun those which Vermont Yankee usas for these
inspections, and the advisability of using more accurate
techniques.

4. A comment of tho'adviiability end reed for a mid-cycle
inspection of the Vermont Yankea core shroud.
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We would appreciate any other information you could provide
to assist our consideration of this issue. We plan to take u
this issue in a Panel meeting this Fall and hope that NRC will be
able sand & representative tQ particivate.

Sincerely,

William X.” Sharman
For the Panael



Michael J. Daley RIS
" RFD#), Box 627
toney, Vermone 05346 - ¢ .
(802) 387.2601 Har 23 127y

May 19, 199s
Dear Hh-bc;s of VSNAP:

I ragret that I cannot be pPresent at your meeting on
May 23. I will be close by, however, educating the public
about the safe, clesn alternatives to Vermont Yankee at the
7th Annusl Tour De Sol solar and electric car race. Perhaps
you can stop by the Brattleboro High School after your meet-
ing. Governor Dean will be on hand to drive Vermont's entry
across the finish line.

I am writing to share ®y concern that Vermont Yankee
officiels (wicth NRC's blessing) have prematurely screved the
cap back on their resctor.

Some members may recall meeting, in Spring 1992, with
nuclear safety expert Robert Pollard of the Union of Con-
cerned Scientists. At that meeting, he told the Panel that
degradation of safety components due to aging is one of most
siganificant safety issues confronting the nuclear industry.
I believe the Panel hss come to share an interest in this
subject.

In recent conversations wvith NECNP Trustee Diana
Sidebotham, Mr. Pollard indicated that core shroud cracking
is the tip of the iceberg where age-related degradation is
concerned. The stainless steel alloy used in the shroud is
particularly susceptible to intergranu) r stress corrosion
cracking (ISCC). (Note: VY had to rep . e the entire main
coolant loop piping in the mid-1980s due to ISCC.)

Thie same alloy is used in numerous other resactor in-
ternals, many wvith safety related functions. A report
prepared by the Nuclear Information and Referral Service
(NIRS, a Washington, DC based industry watchdog) identified
over 15 areas of concarn at the Oyster Creek resctor (also a
BWR and this report is enclosed for your information). To
the best of my undarstanding, upon identifying the core
shroud cracks using an advanced ultrasound techaique, Ver-
mont Yankee did not aexpand the inspection to include other
susceptible components. (These will not necessarily be the
same as those at Oyster Creek. Vermont Yankee should supply
panel--and the public--with an inventory of all components
containing alloys similar to the core shroud.)

Vermont Yankee's failure to extend their inspection is
particularly disturbing given the historic inability of pre-
vious (now outmoded) inspection methods to identify crack-
ing. For example, before applying advanced technology to
the inspection of steam generactor tubes, the Maine Yankee
plant had identified about 300 flawved tubes out of 17,000
total.” Advanced inspection methods have today identified
flavs in more than half of the tubes -- over 8,000. 1In the



words of NECNP President and Maine resident, Jim Perkins,
"the old method missed virtually all of the problem™.

The situation i¢ similar at Vermont Yankee. During the
Fall 1993 outsge, Vermont Yankee made a visual inepection of
the shroud with a 1 millimeter resolution video camars.

This method revealed no cracking. When ultra sound techni-
ques vare applied in thias outage, cracks were "discovered"”,
one penetrating hslf way through the shroud.

This raises some troubling issues:

Were there no cracks in 19937 1f 60, these current
ones must have appeared in just one operating cycle. When
in the cycle did they develop?

Or were the cracks present, but missed? 1If 80, how can
any assursnce be given that safety related componants using
similar alloys are crack frese?

Further, without accurate records of wvhen cracks first
appeared (and their actual growth rates over time), hov can .
Vermont Yankee determine s reference point to use in cal-
culating growth rates?

I hope some angwers will exarge from your meeting with
Varmont Yankee officials.

I am indebted to the Citivzen Avareness Netwvork (CAN)
for bringing wmuch of this information to my attention. They
have been in constant communication with the NRC since the
cracks wvere discoverad. Ths accompanying letter from CAN
President Debby Katz more fully outlines their concerns,
wvhich ve share.

The New England Coalition and Citizen Avsreness Network
intend to ask the NRC to r of
the core shroud and relat nents. This would

[ public hearing to explain the results
€0 the public before the plant restarted.

Though T must miss your mesting, I am happy to report
that Dians Sidebotham will be present for the Coalition, and
Dabby Katz will ba present for CAN. They wvill be able to
elaborate on the concerns I have shared here.

Complex uncertainties are involved vhen waterlals are
subjected to the harsh nuclear environment that make
predication difficult. In such situations, the Yenkee Rowe
and Maine Yankee experiences have clearly demonstrated that
public health and safety is best assured by gtopping to take
4 look at resal cracks rather than relying on computer wmodel-

ing.

After your consideration of this issuve, I hope you will
join us in calling for a mid-cycle inspection and hesring.
I look forward to the results of your deliberations.
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May 23, 1995

Dear Meusbers of Vermond State Nuclesr Advisory Punel.

C&hmAumNMhImcwcwmmn about the Shroud Inspection and
Flaw Evalustion of the Vermont Y ankee Nuclear Power Station. During the recent refueling
outage. Vermont Yankee identified eracking in the circumferential welds is the core shroud.
ﬂmwuhrmwmhrmcmia)atddn( ISCC) in all wvelds except for H7. The
cracking in Weld # HS was over 1*in depth. The siwoud is 2* thick and fourteen feet high
This cracking information was ascertained through ultrasonic testing. The VY shroud was
fabricated using high carbon [nconnel 304 stainless steel , and has been found at other reactors
1o be susceptible to [SCC, This cracking iao!coummtocidumliﬁn;inmadmitywthe
reactor because other safaty related conmonents are fabricated from this material.

In "Boiling Water Reactor lnternals Aging Degradation Study”, NUREGYCR-$754, issued in
September 1993, mnjwuingmx&unimn\vhnidemiﬂedwm&niﬁn;tbmwmdlifo
v of safet i

stainless steel (Type 304 widely used in the indusiry and at Vermont Yankee) are embrittling
by prolonged exposure to higl; temperalure. corrusive water cheniisiry. neutron

and fatigue resulting it stress corrogion eracking. Neither the industry nor the NRC are able 1o
fully understand the growth rate nieclianism of cracks and the subsequent rate of deterioration

MWimlude:
« Con!m&mer.uﬁdn&ﬁmmm\mcimodnminthcmd‘a loss of
mhﬂlod“hmmunfuelchddin.fmnmdlmcmhﬂ\emm

'muydlcﬂnﬂwofooolmlouncwundmidn lcad to the generation of locse
parts in the reactor pressure vessel" (NRC)

¢ Core Spray Annules Piplng. satety related. this is o componert of the Core Spray s)m
which supplies cooling water to reactor fue! assemblies during a loss of Coolant Accident.



« Top Guide. safety related, provides lateral support (o the reactor assernbly and
mmwﬂa.dﬂnuppema‘mcmm

o Core Plate, %'Mm\ihmamlwmwdummmm

. CmMMGMTumufuy«wm\thm&mblmdMad
mawfamrwmwhwunmdm

¢ Conirol Rod Drive llousing/ Stub Tube, safety relsted interma! component provides
access into the | eactor pressure \essel for control rod drive mechanism.

~

+ Shroud Support and Access [lole Covers. safetvrelated. known shroud baffle plate
carries the weiglu of the shroud. slwoud head. steam seperalors, peripheral fuel assemblies.
core plate. and top guide.

CAN has heen unable to sscertgin Wwhether anv testing or inanections have heen acoonmiished

At Maine Yankee 360 cracks were indicuted in tubes in U steam generators. [lowever, with
the use ol (he plus poing probe, a more sensitive instaument, hall of the tuhes (8.000) were
found to be aswed. 7te. the maker of the plus point prote has developed the super probe
which is used in P\WWRa Could this systen be used in BWR's such as VY’ to identify cracking?

We are therefore asking your panel to support:

. ArequdllldﬁNRCmidﬂlndmmmmuhymunmthmh
thdhwwﬂququnmwwm
befure the next refucling outage.

o A mid-fueling inspection (o examine (hese 25 component systems and the shroud itself

¢ A Hearing with the Nuciear Regulatory Commission in attendance 1o explain to the
comununity in Vermom and Massachusedts the problents with Core Shroud cm.
~ Cracking and (he 28 cumamtyumbefmdumnﬁnlingc)tkhadutoehw
and demonstrate & review of the safvty issues arising (rom the crocked shroud.



- A“&hmmwiﬁum‘wﬂk Vermaont
whnt mm’cﬁmddumd'dud:'mnm
shroud,

Respectfull', Submitted,

Deborah Katr

Presichary

dabby watz
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(froma NRC Report, Memo to file, Dated 950128; as taken from Telcon USNRC s GPUN, ; - -
dated 950119) ! ‘ %
NIRS commenis have been incorpuruted in itudics .
=COMPONENT =NEC COMMENT)-
CORE SPRAY SPARGER ("Previous Expetience Lntergranular Suwess Corrogion -
| Cracking (10SCC]" *OK”)
-Mads ¢f Type 104 niainlass sreel
Sqfetyrelated invernal ‘

-Twa clreular haaders at differen: eievations with rwo tee box pipe sect:uns which !nfect cooling
water Inio ihe core in the event of a Loss of Coolant Accident to preven: the fuel cladding from
meiting. .

-According 10 @ GPUN gpecial raport 1o NRC (Nov. 3, 1994) preseniing resulty of inspiciions of
the core spray sparger for the Cy<le 15 refusling owtage, the "Previous experisnce” of eracking
af the Qystar Crack core spray sparger was first idenrified in 1978 as “one through wall crack”
in core spray sparger with air release observed from a single 208 degree crack . The repori
documents 28 addirionally cracks idenified in the core spray sparger 1980, and § idenified in
1982, Repair brackets were insialled :

-Cracks in the core spray spargers can potenriaily alier the flow of coolant 1o the cort and might
lead to the gensration of lwose parts in the reacior pressure vessel, '

-NRC Informasion Notice 80-14 (Ref. 4). addresses problams and outlines inspection
reguirements, ’ y

CORE SPRAY ANNULUS PIPING ( "Weld Blowout Hole" "Acceptable As [5")

-Made of Type 304 swainless sieel.

Saferynrelated Imernal ,

-The core spray annitivs or core spray line irternal piping is a component of the core spray
system which supplies cooling water (0 the reaactor fuel assemblies dvring o Lass of Coolani
Accldeni (0 prevant the fuel cladding from meliing. The core spray line conmects the external

core spray piping (0 ihe core spray ipargers.
A.wording 10 GPUN special report to NRC (Nov. 3. 1994) presenting tha results of inspeciions

of the core spray anmulus piping for the Cycls |5 rafueling owtage, the “Rrevious experience”
of crocking of the spray ling piping was first observed in | Y80 as “rwo indicarions.” The report
documents an addlitional 3 Indications ("one through wald hole®™ and “2-linaar®) were identified

in (991 where “Air release from Waid L-3A is continuous.”

STEAM SEPARATOR ("Bracket Crack™ “Accepted As Is™)

-Made of Type 304 stainiess steel
~Separaies waiar dropiets from sieam generaied in the core
-129 siandpipas, also Type 304, welded to openings in the shroud head
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STEAM DRYER

Aode of Type 104 stainless stael

-Removes excess moisiure in steam exiting the steam separaiors

“Duering the R1S owage a crack vas idensifled in the steam dryer bracka, As a ressds of high
radiation emissions from the component (3 rem/hr), GPUN undertook an underwater crock
u:t‘aaon «ffort In the equipment storage pool by plasma culting 1/2 inch holes a each rip of
the crack

("Dreyer Bracket Crackimy” "Swp Drilled Pailgue)

SHROUD HEAD BOLTS (*Previous Experience Replaced Dus 16 [GSCC* *0K")

~Made of Inconnel 600 alloy, also suscepiible 10 IGSCC
«Fastens shroud head (o core shroud (op flangs.

SORE SUPPORT PLATE HOLD DOWN BOLTS "OK"
IRACKETS for: ("Rent/ Teas™ "OK As Is")
QUIDE BOLTS
SPECIMEN HOLDER
EEDWATER SPARGER ("Keeper Bolt Tack Weld Crack® *OK As 1s")

Made of Type J16L and 3)6NG stainless steel,

-Safety-related reactor internal component.

*Undar normal operation, feedwaier sparger provides subcooling, hamngennus and
iemperature mixing (0 help prevent asymmai-ical prwer distribution in the core, During @

LOC. the fradwater spa-ger bacomes part of the High-Pressure Coolant Injection (HPC))
System ro mainialn an adequote reactor water leval inio tha cors. ‘

-GPUN ideni{fiss a crack In the keeper bolt on the feedwater sparger during R135, The crack was
tack welded.

~During 1972, large circumfarentual cracks were detected In a fesdwater sparger in other BWRs
emd were artributed (0 flow (nchced vibrations.

JP GUIDE “ ("Tlwee Cracks Midspan® "OK Asg [»"
“Ihree Previous Crucks No Measureble CGrowth)
«Made of T pe 304 stainless sieel

-Safery releted componens

-Provides laieral support (o the reactor fuel core assembly and mainiains proper spacing of the
wpper ends of the fus! assemblias.

«In a report (o NRC, General Public Utllity Nuclear dentified structural cracking of the top
guide In August 199]. However, NRC officials respynsible for the materials analysts and
evaluaiion of Oyster Creek reacror internals claimed .o onb'. n«mbo have been aware of the

|



FROM @ cRM PHONE ND., 41 X398 768 Spr. 28 1995 @4:87pN ]
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~General Electric (sswed o service alart (RICSIL 071) in November 1994 advisi
Warer Ragcior Operaivrs 1o inspect (ap guides and core plates for cracking qﬂ'::lgm
cracking wag noved on these components in the Wuergassen BWR in Germany,
«The degree of insymetion of the (vp guide is in quesiion, NIRS belteves ihay ondy the I@M
ring was inspected whils a lastice of iniersecting steel becwms weldad together and 10 & cireior
rim may no: have been inspected Eachnmom/uucdlwm W erreciing baamse
provides laieral support and mainiaing proper spacing for four fusl assemblies.

IN-CORE NEUTRON FLUX MONITOR HOUSINGY

INTERMEDIATE RANGE MONITOR /

SOURCE RANGE MONITOR / b ' .
LOCAL POWER RANGE MONITOR . {MGSCC Cracking ReplaceableComponent”)

-The housings are made of Type 304 stainiess steel.

-The incore neutron flux monitor housing provides a penerration path for insertion of momitors
(nto the reacior pressure vessel,

CORE SHROUD (“Significaat Cracking (n H4 Weld" *Permanent Rapair Installed")

-The shroud Is a segmented cylindrical stael Structure made of Type J04 stainiess steel and
waldad 0gather.

Safery-related internal component 4

-Providas lateral restraint 10 the reacior core, provides a refloodable compariment in the event
of @ Loss Of Coolant Accidens, and provides Jor coolant waier flow ro the cors. Because the
shroud connects 10 the core plate at the botom of the reactor core assembly with the lop guide
plate ai the 10p of the raactor core assembly, any lareral shift resuiting from a through weil
break of a circumfereniial weld of the shroud outside of a tolerance of one sighth of an inch

- would prevent the full insertion of the conirol rods. -

-Extanstve cracking was idenc{fled on the Hé weld, approzimately the midriff of the shroud:
Conirary (0 Industry exparianca (o date, mest shrevd cracking has been noted at tha uppar and .
lower [evel welds of the shrowd -

-GPUN completed a “permanent repair” utilizing 10 tie rods atackéd (o the (op and botiom of
the core shroud assembly to preven: lateral motion.. (Note: bottom portion of the “fix* ts
hooked into plasma ure cut holes in plotes of Type 304 weldad 10 the shrowd as part of the
original dexign. Vuinerable 1o ICSCC) :

-The Boifing Water Reacior Owners Group has ident{fied that crackiig on the core shrowd (s an
Indicartor of cracking thar could be oceurring (o other safaty relased reactor internals.

-One of the originul reaciors 10 show signs of shroud cracking, the Wuergassen BWR. Germany,
was nor ellowed by the German nuclear reguletor (o install a “fix”. [nstead Wuer gassen has
undd: iaken (0 commence a iwo yeur outage und replacemsns of 1he shroud ac an estlimared cysi
0f us much as $65 milllon.

SHROUD BRACKETS ("Minor [ndication [n Shroud To Brackst Weld" "OK")

«Oysier Creek s the only plart thet has shrowd brackets.



ks an indicator of cracking thas ool

rescior Lumrnaly,

“One of the ortginal reactors 10 show signs of shroud cracking. the Wuargazsin s,
Germany, Wmdbmbydnavnunmdmrmamuowl%‘lw
. mecnhamdwcbulacamxcammmwfvldcbu'dh
sbvwamunmadmnq/mmm«su nullwn..

SHROUD BRACKETS, ("Minor Indication la Shroud To Bracket

~Oyster Creek is th only plan IMMJMM

. B c———————

Weld® “0Kn)
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Eoglusais Boilar and Mressure Vassel (ASME B&PV) Code, Appendix 1, Section 111,

CORE PLATE

~Made of Type 304 stainless steel

~Safety-relared internal componeni ‘
-Located af the bottom of the reactor core assembly, the core plate provides structural sugpori (0

the zaclcr core fuel assambiles and perforations in the plate provide guidance 1o control rod
guide tubas.
-A GE service alert (RICSIL 071) advised BWR opsraiors to inspec the core Plate afler seeing

exiensive cracking of the core plate al Wuergassen, Germony,
-Oysier Creak passed over thls inspection because the componens was “Inaccessible.”

CONTROL ROD GUIDE TUBES

«Mads of Type 304 stainless srael

-Safety-related component
-Provides lateral guidancs (o a control rod and vertical support for the four fusl assembiies

surrounding ihat control rod. Extands up from (he control rod drive housing and through the
holas in the cars plate. ,

CONTROL ROD DRIVE HOUSING/ STUB TUBE

-Made o/ Type 304 stuinless sieel

-Safery-related infernal component
«Provides access intg the reacior prassure vessel for control rod drive mechanism.

-Stub rubes are part of the reaitor pressure vassel on older model BWRs.
-Leakage has been datected in the gap betveen the reacior pressure vessel and the Conirol Rod

Drive Housing in other BWR 3.
CONTROL BLADE |

-Made of Type 304 siainless steel
-Provides for reactor core reaciivity control
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~Atrshvud 1o the rop of the core shrowd

Steare reparaior stardope; Mdmwm:mdwww
'MOUD SUPPORT AND ACCESS HOLE COVERS

-ﬂnmbﬂawbmﬁd‘dﬂoym(wmuom.
-The aiwowd support, aiso knawn as the shroud baffle plase. carries the weight of the
ehrowd, shroud head, sreain separators, peripheral fusl assemblies, core plate, and top

- gwide.
It provides lateval support (0 the fuel assemblies. doannudar plate with ather edgy
ved 105 : :

-m:dcuaHohCownormmwmnmdrcula"dnlﬂmwkhmmMo :
rwo qocess holés, |80 degrees apart, hetween tha vessal wall and the shroud -
-Through-wall-cracking in the weld of the access hole cover can jeopardize refloodabilty
of the core by creating an alternate flowpath to bypass the core dwring normal and
acoldent condifions. Fallure of the access hols covér weld to the shrowd support couid
< ml:lnamwwkmmqbyﬂmmdnwmm
suation line, cauring dasmage 1o the pump. .

-

ORFICED FUEL SUPPORT (OFS) PIECE

-The standard OFS piecs is cast from Grade CI™-3 or CF-8 steel. The peripheral OFS is
made of Type 304 stainiess steel.

-Provides lateral support and alignment 10 the fue! assemblies ac well as distributing
cooling valer 1o them through an orifice. The weight of the fuel assemblies (s
rrangfarred to the control rod drive tubes through the OFS plece.

VESSEL HEAD SPRAY COOLING i1OZZLE (same as "reactor vessel nozzic™)
-Provides coolary Slow control and heat transfer enhancement
-NRC Inspection Report No. 50-2/9/94-20 idens{fied weakness in GPUN oversight of
contracjor aciivity with regard (0 the reacior vesssl nozzie inspecrion "decause the
contractor had a good repuiation *

LPCI COUPLING
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DIFFERENTIAL PRESSURE AND LIQUID CONTROL LINE
. JET PUMP ASSEMBLY '

Mmm%mmnrmmmwmhw
-They are ured baginning witk BWR-3 desigrs. Located in two sewdcircular grovps
benwden rhe core shrowd and uis RPV wall '
-Maode of Typs 304 stainless sieel and alloy 600.
reacior inferval component
-Holddown baams for the [et pumy assembly
m'p.mum

_ FUEL SUPPORT ASSEMBLY
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VERNCHT STATE NUCLEAR ADVISORY PANKL
July 17, 19985

Mr. David Chawaga, State Pr ans Ha
U.8. Nuclear Regulatory Commission ~- Region I

475 Allendale Road

King of Prussia, PA 19406

Dear Mr. Chawaga:

In this letter, we request information regarding inspectians
performed on various core components which are s tible to age
cracking. We also ask your comment on the avisability and need
for mid-cycle inspections of the Vermont Yankee Core Shroud.

For our Vermont State Nuclear Advisory Panel meeting of May
23, 1995, we received the attached letters from Michasl J. Daley
and the Citizen Avareness Network on the subject of the adequacy
of reactor internals components. The letters identify core
components which are susceptible to age cracking, and continue to
request a mid-cycle inspection of these components and an NRC
public meeting.

In order to assist us with oux considerations, .. request
the following:

1. The requlatory requirement for inug:ctions for the core
components identified as age cracking susceptible in eithar
NURBG/CR-5754 or the list of Oyster Creek it us provided by
NIRS.

ﬁ. The safaky tlnlicitinns for cracking n the core components
identified as agé cracking susceptible in eithar NURNG/CR-
5754 or the list of Oystar Creek itams provided by NIRS.

3. A comment on wbether more accurate inspection methods are
available than thoge which Vermont Yankee uses for these
inspections, and the advisability of using more accurate
techniques.

4. A comment of the advisability erd need for a mid-cycle
inspeczion of the Vermont Yankea core shroud.

ISO G2 LOTTON o



We would appreciate any other information you could provide
to asaist our consideration of this issue. We plan to take u
this issue in a Panel weeting this Fall and hope that NRC will be
able send 2 representative tQ perticivate.

S8inocarely,

w iam X.” Sherman
For the Panel



Michael J. Daley R
i RFD?3, Box 627
tney, Vermone 05346 - ’s et -
(802) 387-2601 M3 7 LDy

May 19, 199%
Dear Helbc;l of VSNAP:

I regret that I cannot be Present at your meeting on
May 23. I will be close by, however, educating the public
about the safe, clean alcternatives to Vermont Yankee &t the
7th Annusl Tour De Sol solar #nd electric car race. Perhape
You can stop by the Brattleboro High School sfter your meet-
ing. Governor Dean will be on hand to drive Vermont's entry
across the finish line. ,

I am writing to share my concern that Vermont Yankee -
officiele (with NRC'g blessing) have prematurely screwved the
cap back on their reactor.

Somy members may recall meet'sl, in Spring 1992, with
nuclear safety expert Robert Pollard of the Union of Con-
cerned Scientists. At that meeting, he told the Panel that
degradation of safety components due to aging is one of most
significant gsaferv issues confronting the nuclear industry.
I believe the Psnel has come to share an interest in this
subjent.

In recent conversations with NECNP Trustee Diana
Sidebotham, Mr. Pollard indicated that core shroud cracking
is the tip of the iceberg where age-related daegradation is
concerned. Th: stairless steel alloy used in the shroud is
particularly _ sceptible to intergranular stress corrosion
cracking (ISCC). (Note: VY had to replace the entire main
coolant loop Piping in the mid-1980s due to ISCC.)

This same alloy is used in numarous other resc - {in-
ternals, many vith safety related functions. A report
prepared by the Nuclear Information and Referrsl Service
(NIRS, a Weshington, DC based industry watchdog) identified
over 25 areas of concern at the Oyster Creeak reactor (also a
BWR and this report is enclosed for your information). To
the best of my understanding, upon identifying the ccre
shroud cracks using an advanced ultrasound technique, Ver-
mont Yenkee did not expand the inspection to include other
susceptible cowponents. (These will not necessarily be the
Same a8 those at Oyster Creek. Vermont Yankee should supply
panel--and the public--with an inventory of all components
containing alloys similar to the core shroud.)

Vermont Yankee's failure to extend their inspection is
particularly disturbing given the historie inability of pre-~
vious (now outmoded) inspection methods to identify crack-
ing. For example. “efore applying advanced technology to
the inspection of ' team generator tubes, the Maine Yankee
plant had identified about %00 flaved tubes out of 17,000
total.” Advanced inspection methods have today identified
flaws in wore than half of the tubes -- over 8,000. 1Ir the




words of NECNP President and Maine resident, Jim Perkins,
"the old method missed virtually sll of the problem”.

Thé situation is similar at Vermont Yankee. During the
Fall 1998 outage, Vermont Yankee made a visual inspection of
the shroud with @

one penetrating half way through the shroud.

This raises some troubiing issues:

Ware t“ere no cracks in 19937 1If 80, these current
ones must have appesred in just one operating cycle. Vhen
in the cycle did they develop?

Or vere the cracks present, but missed? If so, how can
any assurance de given that safety related components using
similar alloys sre crack free?

Further, without asccurate rgcords of when cracks firsgt
tppeared (and their actual growth rates over time), how can
Vermont Yankee determine s reference point to use in cal-
culating growth rates?

hope some angwers will emarge from your maeting with
Varmont Yankee officials.

I am indebred to the Citizen Awvareness Netwvork (CAN)
for bringing wuch of this information to my attention. They
have been in constant comsunication with the NRC since the
cracks vere discovered. The accompanying letter from CAN
President Debby Katc more fully outlines their concerns,
vhich ve share.

The Newv Englend Coalition and Citizen Avareness Network
intend to ask t%¢ NRC to_requir - of
the core shroud and relat neits. This would

o public hearing to explain the results
to the public before the plant restarted.

Though T must miss your meeting, ! am happy to report
that Diana Sidebotham will be present for the Coalition, and
Dabby Katz will ba present for CAN. They will be able teo
e¢laborate on the concerns I have shared here.

Complax uncertainties are involved when waterials are
subjected to the harsh nuclear environment that make
predication difficult. In such situations, the Yenkee Rowe
and Maine Yankee experiences have clearly demonstrated chat
public health snd safety is best assured by stopping to take
a4 look at real cracks rather than relying on computer model-

ing.

After your consideration of this issue, I hope you will
join us in calling for & mid-cycle inspection and besring.
I Jook forward to the results of your deliberations.
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May 23, 1995

Dear Meubers of Vermond State Nuchear Advisory Punel

CiﬁuuAmrmNMhlnrelocwmmn about the Shroud Ingpection and
Flaw Evaluation of the Vermont Y ankee Nuclear Power Station. During the recent refueling
outage. Vermont Yankee identified eracking in the circumferential welds i the core sbroud.
ﬂmwuintmumhrmcormimwaddnu ISCC) in all welds except for H7. The
cracking in Weld # HS was over | ig depth. The siwoud is 2* thick and fourteen feet high
Tlus cracking information was ascertained trough ultrasonic testing. The VY shroud was
fabricaied using high carbon [nconne! 304 stainless stee! . and has been found st other reactors

of aging on 25 P ¥R in.emal components. Components fabricated from cast austenitic
stainless steel (Type 304 widely used in the indusiry and at Vermont Yankee) are embrittling
by prolonged exposure 10 high temperature. corrusive water chenuistry. neutron

and fatigue resulting in stress corrasion eracking. Neither the industry nor the NRC are able to
[ully understand the growth rate meclianism of cracks and the subsequent rute of deterioration

MW&» le:

e Core Spray Sparger. which injects cooling \vater into the core in the event of & loss of
coow:lcddmtomuunl‘udchddiug&unmeub; Cracks in the CSS can
'mhuych«ﬂuﬂmvofcoohmlounmmdmimladtodumhuo[bm
parts in the reactor pressure vesscl".(NRC)

¢ Core Spray Annubus Plping. satety related. this is o component of the Core Spray System
which supplies cooling water to reactor fucl assemblies during a kows of Coolant Accident.




. TorGﬂde,M«yMM-h&dwbhmﬂammnblyuﬂ
mmudmddnwa&dlbmm

o Core Plate, m'mm\&mmbwnmm'wm

N CﬂMMGﬂhTu&qu(ﬂy«h&dmﬂahﬂaﬂMmaMMd
mmwmrwmdmwlhwunmm

o Control Rod Drive liousing/ Stub Tube, safety related internal componant provides
access iato Lhe | eactor pressure \essel for control rod drive mechanism

o Shroud Support and Access [lole Covers. safety-related. known shroud baffle plate
carries the weight of (he shroud. dmdlnutumnmptiplmlﬂnlm
re plate. and top guide.

At Maine Yankee 360 cracks were indicated in tubes in ty seam generators. [lowever, with
the tse of the plus point probwe, 8 more sensitive instrnwnt. hall’ of the tubes (8.000) were
found to be llaved. 7ectec. (he maker of the plus point probe has developed the super probe
which is used in P\WRa. Could this system: be used in BWR's such as VY to identify cracking?

We are therefove asking vour panel to support:

. AnqndlhdﬁNRCpmidﬂludetmmucauhymwmﬁmin
auummammmuuumqm\«nmmuomv-v
b2fure the next refucling outage.

o A mid-fuciing inspection (o examine these 25 component sysiems and the stwoud it

A Hearing with the Nuciear Regulatory Commission in attendance t explain to tiw
community in Vermom sad Massachusetts the problenss with Core Shroud Como'on.
Cndh;uﬂdnlimumbd‘atunmnﬁnliqqtkhmmdmb‘
and demonstrate & review of the safity issues arising {rom the cracked shroud.



AN Tw - ".'.b«.)
debby ratz
VIV 91516 Paged ot

whiat |
shroud.

Respectfully Submitted,

Deborab hatr

Presdern!

Citizens Awareness Network
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Thin @ from NIRS... Lt 9) 25 componasdy ,,i(af\v.a(

SEIWAIR AR

Telcon USNRC sHg GFUN -
dated 950i19) . ' _
NIRS commenis have besn Incorpurutad in itudics .
=COMPONENT =NEC COMMENT)-
CORE SPRAY SPARGER ("Previous Experience Intergranular Stress Comrosion -
Cracking [IUSCC)" YOK®) '
~Mads of Type J04 stainloss steel. .
Sqfety-reluted tvernal - :

-Two circular headers at differen: eievations with rwo tee box pipe sectiuns which Infect cooling
waler mio Ihe core in the event of a Loss of Coolant Accident to preven the fuel cladding from
melting. | -

~According to a GPUN special rapori 10 NRC (Nov. 3, 1954) rresending resulis yf insguictions of
the core spray sparger for ihe Cycle 15 refusling owsage, the "Previous experisnce” of eracting
af the Cystar Creek core spray sparger was fivst identified in 1978 as "one through wall crock”
in core Spray sparger with air releass observad from a single 208 degree crack . Tha repors
documenis 28 addirionally cracks idend(fied in the core spray sparger 980, and 5 identified in
1982. Repair brackets were Insialled .

~Cracks in the core spray spargers can potantiaily alier the flow of coolant to the core and might
lead to the gensration of loose parts in the reacior prossure vassel.

-NRC Information Notice 80-14 (Ref. 1). addresses problems and outlines inspection

reguirements, ’

CORE SPRAY ANNULUS PIPING ( "Weld Blowout Hole* "Acceptable As [s™)

-Made of Type 304 stainless steel,

Safenrelated imternal :

-The core spray annutius or core spray line irternal piping is a component of the core spray
systam which supplies cooling water (0 the reacior fuel assemblies during v Loss of Coolant
Accldani to prevent the fuel cladding from meliing. The core spray line conmects the exiernal
core spray piping (0 Ihe core spray spargers. ‘

~Acvording to GPUN special report to NRC (Nov. 3. 1994) presenting cha resuits of inspeciions

Of 1the core spray anmulus plping for the Cycle 1 5 refueling outags, che “Rrevious exparience”
of cracking @ the sproy line piping was 173t observed in 1980 as “fwo indicarions.” The repor!
documenis an additional 3 indications (“one through weld hole”™ and “2-linear*) were identified

in (992 where "Alr release from Weld L-3A is continuous. *

STEAM SEPARATOR ("Bracke: Crack™ “Accepted As Is7)

-Made of Type 304 stainiess sieel
~Separates water dropiels from sieam generaied in the core
-129 siandpipes, also Type 304, welded to openings in the shroud head
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STEAM DRYER

("Dryer Bracket Zrmcking® “Swp Drilied Patigue)
«Made of Type 304 stainiess siael

mm‘:h c;g molsture in sieam exiting the steam ssparators

«Dnering ouqumdnldmrﬂdhthmmdxrm.b resuds
radiation emisrions from rhe component (3 rem/lr), GPUN undertook an u;nmq’:g

::‘mwon efort in the equipment storagc pool by plasma cutting 1/2 inch holes af each tlp of
the crack

SHROUD HEAD BOLTS (*Previous Experience Replaced Due 1 [SCC* *0K")

«Mada of Inconnel 600 alioy, uiso suscepitble 10 IGSCC
«Fastens shroud head (o core shroud 10p flangs.

JORE SUPPORT PLATE HOLD DOWN BOLTS ("NK")
IRACKETS for: ("Bent/ Tear” "OK As Is")
QUIDE BOLTS
SPECIMEN HOLDER
EEDWATER SPARGER (*Keeper Bolt Tack Weld Crack® *OK As Is")

Made of Type J16L and 31 6NG stainless steel

~Safety-relaied reactor internal component.

“Under normal operation. feedwaier sparger provides subcooling, hamngennws and un{form
iemperature mixing (0 help prevent asymmatrical power distribution i1 the core. During ¢

LOCA, the feadweter spa-ger becomes part of the High-Pressure Coolant Injection (HPC))
System to mainicin on adeguate reactor waier level inio the core. ’

-GPUN ideniified a crack In the keeper bolt on the feedwarer tparger during R135. The crack was
tack welded.

~During 1972, large clrcumferentual cracks were detected in a Jeadwarer sparger in other BWRs
rmd were anributed 10 flow (ndwced vibrations.

JP GUIDE ) ("Tlee Cracks Midspan® "OK As (5"
“Ihree Previous Cracks No Messuruble Growth)
«Made of T\pe 304 stainless sieel

-Safery reloied componens

-Provides lateral support (o the reactor fuel core assembly and mainiains proper spacing of the
wpper ands of the fuel assemblies.

«/n a report 1o NRC. General Public Utllity Nuclear identified structural cracking of the top
guide In August 199]. However, NRC officiais responsible for the materials anclysis and
evaluation uf Owster Creek reactor internals claimed to only. nundy have been aware of the

it
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+Goéral Electric Lssved o service oitrt (RICSIL 071) in November 1994 advisi
Water Reactor operaturs 1o inspect (0p guides and core plases for cracking q;::iagm
cracking wag moved on these components in the Wuargassen BWR in Germany,
The degres of inspmtion of the (wp guide iy in querifon, NIRS delieves thay only the :qguﬁdo .
 ring was inspected whils a lastice of indersucting sreel beams welded together and 10 & clrenior

rim may not have been inspected Kach square opening formad hy the DU arracibg daame
provides laieral support and mainiains proper spacing for four fisl assembiiss.

IN-CORE NEUTRON FLUX MONITOR HUUSINGY/
INTERMEDIATE RANGE MONITOR /

SOURCE RANGE MONITOR / b A
LOCAL POWER RANG! MONITOR *1GSCC Cracking RepiaceableComponent”) .
“The housings are made of Type 304 stainiess sieel. |

-The incare nevtron flux monitor housing provides a peneirarion path for insertion of monitors
(nio 1he reacior pressure vessel, _

CORE SHROUD ("Significant Cracking ‘.1 Hé4 Weld" “Pennmm'Rnpqr Installed")
-The shroud is a segmented cylindrical steel Struciure made of Type J04 stainiess sreel ans
weldad iogether.
~Safery-relared iniernal componen

-Provides lateral resiraint 10 the reacior core, provides a refloodable compariment in the event
of @ Losz Of Coolant Accidents, and provides for coolant waier flow ro the cors. Bacause the
shroud connects 10 the core plare at the bottom of the reactor core assembly with the lop guide
plate at the 10p of the reactor care assembly, amy iweral shift resulting from a through well
break of a circumferential weld of the shroud outside of a tolerance of one eighth of an (ach
would prevent the full insertion of the conirol rods.

-Extansive cracking was Idenc{fied on the Hd weld, approximately the midriff of the shroud.
Contrary 10 Industry exmerianca (o date, most shrewd eracking has been noved at tha upper and
lower level welds of the shrowd,

“GPUN completed a “permanent repatr” utilizing 10 tie rods attached (o the 1op and botiom of
the core shroud assembly to preven: lateral motion.. {Noxe: bottom portion of the “fix* is
hookad into plasma are cut holes in plotes of Type 304 welded 10 the shrowd as part of the
original design. Vuinerable 1o ICSCC) :

-The Boiling Water Reactor Owners Group hes identified that cracking on the core shrowd is an
Indicator of cracking thar could be oceurring to other » \faty relased reactor internals.

-One of the originul reaciors 10 show signs of shroud cracking, the Wvergassen BWR. Germany,
was nor ellowed by the German nuclear regulator to install a “fix”. Instead Wuergassen has

unddriaken i5 commence a iwo yeur outage und replacemsns of ihe shroud ac an estlinared cust
of us much Gy $65 million.

SHROUD BRACKETS ("Minor [ndication [n Shroud To Brackast Weld" "OK™)

Oyster Creek is the only plan: that has shroud brackets.
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%MWW on the core

' VMIMMM&OWMmrM
resctar Giserraly,
~One of the odglnd"aamw:bwdmofdnad the W, n BWR,
Germany, was not allowed by the German wmuclauy nmo lam Inevaa
Wuergassen has umhnabnxacammcammaachnﬂawdlb
swamnumarcdrmqfa:mclomsu million. Al

SHROUD BRACKETS muma.msmmrom Weld"
-o,.na-..mm.qmmmnmwm

e
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National Labarstory, September, 1993 and Boliling Water Keactor Owners Group Meeting with NRC,
June 28, 1994, Mmmmnﬂuhmmmmmmmyofmw
Engliwms Boiler and Mressure Vassel (ASME BA&FPV) Code, Appendix 1, Section 111,

CORE PLATE

-Made of Type 304 stainless sieel

~Safety-related infernal componens _
-Located at the botiom of the reacior care assembly, the core plate provides structural support (0

the ‘r:adcr core fuel assamblies and perforations (n the plate provide guidance 1o control rod
Fuide tubsa.
-A GE service alert (RICSIL 071) advised BWR operators to inspect the core Pats afier seeing

extensive cracking of the core plaie ai Wuergassen, Germany.
~Qyster Creek passed over this inspection because the componeni was "Inaccessible.”

CONTROL ROD GUIDE TUBES

-Made of Type 304 sicinless steel

-Safuty-related component
«Provides lateral guidancs (o a control rod and verticai support for the four fuel assembiies

surrounding that conrrol rod. Extands up from the control rod drive housing and ihrough the
holas in the cars plase. .

CONTROL ROD DRIVE HOUSING/ STUB TUBE

-Made of Type 304 ysinless steel

-Safery-related internal compunant
«Provides access intg the reacior pressure vessel for control rod drive mechanism,

-Stub rubes are part of the reactor pressure vessel on older mode! BWRs.
-Leakage has been detected in the gap between the reacior pressure vessel and the Conirol Rod

Drive Housing in other BWR s.

CONTROL BLADE

-Made of Type 304 sic.niess steel
-Pravides for reactor core reaciivity control




Mads of Type 304 stainisss sesl

*Provides sructral saggort w0 the neam separators

“Abtacked 10 the 19p of the core shros .
Bhwars experciar srsdpipes welded to openings in the shrowd head

'SHROUD SUPPORT AND ACCESS HOLE COVERS

-mmwmbmwaqmmunm,
mlbudm alse knuwn as the shroud beffle plais. carries the weight of the
shrowd, sthroud hearl. 3 .an separators, peripheral fuel assemblies. cors pints, and top

- gwide,
It provides lateval supy w1 (o the fuel assemblies. dn.aunular plaie widh other edgs
dod 100 | : i

-m/launﬂokCmvr:arnmwmmdradafdnlm%ldlmmhn .
o aocess holis, 180 degreas opart, hetween the vesse! wall and the shroud. -
~Through-wall-cracking in the weld of the access hole cover can jcopardize reficodabilty
aj’dnmbya‘mﬁganalmmuﬂonpdhcob;mulhomdquﬂ
acoldent conditions. Fatlure of the access hole covir weid to the shrosd sxgpors coua
Vmuklna:cwhokwbmgwnpbyﬂwpaﬁmdnndrmﬂm
swation line, cauring dewage o the pump, .

ORFICED FUEL SUPPORT (OFS) PIECE

-The standard OFS piece (s cast from Grade CI7-3 or CF-8 steel. The peripheral OFS is
made of Type 104 stainless steel.

-Provides lateral support and clignment 10 the fuel assemblies as well as distributing
cooling water 1o them through an orifice. The weight of the fuel assemblies ig
rrangfarred 10 the control rod drive tubes through the OFS piece.

VESSEL HEAD SPRAY COOLING NOZZLE (same as “reactor vessel nozzic™)

-Providss coolant fiow control and hsat transfer enhancement

-NRC Inspection Repart No. 50-2/9/94-20 idensjfied weakness in GPUN oversight of
contracfor activity with regard 10 the reac'or vessel nogsle inspecrion "beoauss the
contracior hod a good repwation. ”

LPCI COUZLING
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. JET PUMP ASSEMBLY '
~Mdaddy ¢f Type I04 ssuiniees siesl
~Sqfy~reicied reacior internal component ;
Mmmmmpmmmmuww
Thay are wed baginning with BWR-3 designs. Located tn two sewiciresiar grovps
batvegen the core throwd and the RPV wall .

JET PUMP BEAM3
-Mads of Type 304 stainless sieel and alloy 600.
~Safety-reiated reacior intsrial component
-Holddown beamg for the el pusp assamdly

JET RISKR BRACE

 FUEL SUFPORT ASSEMBLY
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