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Docket Number 30-346
License Number NPF-3

* Serial Number 2731

U.S. Nuclear Regulaiofy Commission
Atiention: Document Control Desk-
W,as'h'inoton, D.C. 20555

" Subject: Response to NRC Builcun 2001-01, “Circumferential Crackmg of Rcactor
Pressure Vessel Head Penetration Nozzles”

Ladies and Gentlemen:

On August 3, ’001 the Nuclear Regulatory Commission (NRC) issued NRC Bulleun
2001-01, “Circumferential Cracking of Reactor Pressure Vessel Head Penetration ’
Nozzles.” The Bulletin requested information regarding the structural m'l,eomy of the
reactor pressure vessel head penetration (VHP) nozzles, including the extent of nozzle
leakage and cracking that has been found 1o date, inspections and sepairs that have been
completed to satisfy. applicable regulatory requirements, and the basis for concluding that
-plans for future inspections will ensure compluam:e with gpplicable regulatory
compliance.

The Davis-Besse Nuclear‘Power Station (DBNPS) has scheduled VHP inspections during
 the upcoming spring 2002 refucling outage. The FirstEnergy Nuclear Operating
~ Company (FENOC) provides the attached information for the DBNPS.

If you have any questions, or require further information, please contact Mr. David H.
Lockwood, Manager, Regulatory Affairs, at (419) 321-8450. ’

Very truly yours,

- RMC/

Attachments

. $14M-04309

NRC017-1468



Dogcket Numbger 30-346
License Number NPF-3
Seral Number 2731
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ce: JUE. Dyer, RegioﬁulA Administrator. NRC Re.gi.on m
S. P. Sands. DB-1 NRC/NRR Project Manager
- K. S. Zellers. DB-1 Senijor Resident Inspector

Utifity Radiological Safety Board
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RESPONSE TO
NRC BULLETIN 200{-01
FOR
DAVIS-BESSE NUCLEAR POWER STATION

UNIT NUMBER |
This ﬁljctté.r is submitted pursuant to 10 CFR 50.54) and contains information purieuunk w0
NRC Bulletin 2001-01, "Circumfereatial Cracking of Reactor Pressure Vessel Head
Penetration Nozzles,” for the Davis-Besse Nuclear Power Station, Unit Number L.
L. Guy G. Campbell, state that (1) I am Vice President - ?;Iﬁclc.ar of the FirstEnergy
Nuclear Operating Company, (2) [ am duly authorized to execute and file this
certification on behalf of the Toledo Edison Company and The Cleveland Electric

Hluminating Company, and (3) the statements set forth herein are true and correct 10 the
best of my knowledge, information and belief.

By:

Guy G. Chrﬁpbéll'. Vice President - Nuclear -

Affirmed and subs¢ribed before me

Notary Public, State of Ohio
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Response to NRC Bulletm 7001~01 for the Dmls-Besse \uclear Po“er Station

The follomnu information is provided in response to NRC Builetin ’OOI 01. Clrcumterentml

_ Cracking of Reactor Pressure Vessel Head Penelmuon \OZzlcs for. thc D.n is- Bease \mlear
.Pow er Stauon (DBNPS).

\RC Bulleun Request [tem i. 2K

The plant—Specxﬁc suscepnbl lity rankmo for your plant(s) (mciudmo all daw used ()
- determhine each ranking) using the P’WSCC suscepublhtv model descnbed in Appendn B 10
the \/[RP44 Pan 2 rcport

R SQQI']SC

The DBNPS has been analyzed for susccpublhly relatjve to the Oconge Nuclear Station, Lmt 3
(ONS3) using the Material Rehabllny Program (MRP) time-at- tempexature ( anarv Wiger

- Stress Cprrosion Cracking (PWSCC) mode). The parameters used in this ranking are included in
Attachment 2. This evaluation showed that it will take the DBNPS 3.1 Effective Full Power
Years (EFPY) of additional operation from March I, 2001, to reach thie same time-at-
temperature as ONS3 when leaking nozzles were dlscov,ered m March 7001

The DBNPS falls into the NRC category of planis within 3 EF.PY of ONS3, °

NRC Bulletin Request ltem 1.b:

A descrniptipn of the VHP nozzles in your plant(s), mcludmo the number, type, inside and
" outside diameter, matenals of construction, and the mlmmum distance between VHP
nozzles: :

Re sggnsé'

The DBNPS has 69 Control Rod Drive Mechanism (CRDM) nozzles of which 61 are used f0r
CRDMs, 7 are sparg, and one is used for the Reactor Pressure Vessel (RPV) head veut. Each
CRDM nozzle is constructed of Incone! Alloy 600 and is attached to the RPV head by an Incoril
- Alloyv 182 J-groove weld. The RPV head is constructed of carbon steel and isintemally clad
with stainless steel. The material for the nozzles was supplied by two supphers B&W Tubular
Products supplied material for 60 nozzles and Huntington Alloys supplied the material for.the

remaining 9 nozzles. The head m‘mn gement and requested nozzle details are provided in
Attachment 2;

NRC Bul‘le.;‘ in Reguést [tein_|.c;

A description of the RPV head insulation type and configuration;

$14M-04312
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Response: -

" The DBNPS has metal reflective horizontal vessel head insulation, Metal reflective insuluticin 1

_used on the exterior of the vessel from the closure Aange déwn 10 and including the exterior o1

. the bottom heud dome. Removable metal reflective msulanon pzmels enclos the top hepd
closure flange und studs. Metal reflective msul;mon is used on the RE‘V ad A £ap 2xises
between the RPV head and the insufation, the minimurm gap being at the dome center of the RE"

* head where it is approximately 2 inches, and will not impede a quahﬁed V\sual mspemon 1

“is shown in the attached DBNPS drawmo 7749 Vl 197-2-3 of the oeneral arranoemem outhir
-~ for lhe RPV msulauon

A deScnpuon of the VHP nozzle and RPV head mspecnons (typc scope quahﬁcauon
requirements, and ac;:eptnncc criteria) that have been performed at your plant(s) in the -
years, and the findings. Include 3 deSCnptlon of any limjtations (insulation of othet
impediments) to aCCCSSIbIht)’ of the bare rietal of 1hc RPV head for vrsua! cxammarmc- .

Response

The DB’\TPS has performed two mspectlons wnthm the past four years dtinng{he ll"‘ Refuy
Outage (RFO) in April 1998 and during the 12" RFO in April 2000. The scope of the visual
inspection was to inspect the entire head (bare metal) area accessible through the weep hole- - -
identify any boric acid leaks/deposits, The DBNPS also inspected 100% of Control Rod Dr.. .
Mechanism (CRDM) flanges for leaks in response to Generic Letter 88-05, *Boric Acid

" Corrosion of Carbon Steel Reactor Pressure Boundary Componcnts in PWR Plants.” The reve. :
of these two recent inspections are described below. :

Inspections of the RPV head are performed with the RPV head msulanon mstaued in accond.
with DBNPS procedure NG-EN-00324, “Boric Acid Corrosion Coniro) Program,” which w .
developed in response to Generic Letter 88-05. As stated previously, ; a gap exists between the
'RPV head and the insulation, the minitnum gap being at the dome center of the RPV head w

it is approximately 2 inches, and will not impede visual inspection. The service structure
envelopes the DBNPS RPV head and has 18 openings (weep holes) at the bottom through w b-.
inspections are performed. There are 69 CRDM nozzles that penetrate the RPV head, The .
reflective insulation is located above the head and does not interfere with the visual inspéction
The visual inspection is performed by the use of a small camera mounted on a wxrc pole. This
camera is inserted through the weep holes

v Apnj1998 Inspecuon Results (1 IRFD)
This visual inspection showed an uneven layer of boric acid scattered over the head. There
were some lumps of boron, with the color varying from brown to white. The outside
diarneter of the CRDM tubes showed white streaks, providing evidence of downward flow
and attributable to CRDM flange leakage. The head was cleaned by use of 2 manual

$14M-04313

NRCO017-1472.



Docket Number 30-346
License Number NPF-3
Serial Number 2731
Attachment |

Page-3 of 1§

scrubher and vacuurm through the weepholes. The hmd was videotaped ulter tleaning for
future reference.

v April 2000 Inspection Resuks (1IRFO) ‘ :
On Aprl 3. 2000, Framatome Nuclear Power Services pcrtormed a lOO‘7c video inspection of
CRDM flanges above the RPY insulation. Five leaking CRDM flanges were identified at
locations Fl() D10. C11.F8. and G9. The main source of Jeakage was associated with she
D10 CRDM flange. Positive evidence (boron deposits on the vertical faces of the CRDM
flanges and nozzle) existed that drives F8, F10 and C11 had limited gasket leakage. CRDM |
G9 had boron deposits under the CRDM flange between the flange and insulation, providing
confidence that this leakage was associated with flange 1eakaae All five CRDM gaskets
were replaced and the- D10 CRDM ﬂanoe was machjned. Vlsual inspection of the flanges
was performed, Some boric acid crystals had accumulated on the RPV head insulation
beneath the leaking flanges. These deposits were cleaned (vacuumed). After cleamnc the
area above the insulation was videotaped for future reference

Inspection of the RPV head/nozzles area indicated 5ome accumulauon of boric acid. The : )
boric acid deposits were located bengath the leaking flanges with clear evidence of ' o
downward flow. No visible evidence of nozzle lcakave was detected. Approximately 90%
of the nozzles were inspected. The RPV head was cleaned with demineralized water to the
greatest extent possible while maintaining thie pririciplés-of As-Low-As-Reasonably-
Achievable (ALARA) regarding the dose. Subsequent video mspectlon of thc clean RPV
‘head and npzzles was performed for futare reference.

NRC‘BuH‘etin‘Reguest Itemn Le:

A description of the configuration of the missile shield, the CRDM housings and their A
suppon/restramt system, and all components, structures, and cabling from the top of the RPV

head up-to the missile shield. Include the elevatxons of these items relative to the bottorn of
the mlssﬂe shield. .

Res.p_on se:

The service structure bolts 1o the reactor vessel head. (The lower section of the service structure
is welded to the head. The service structure then bolts to this lower section) Fan holes are

_ provided to allow forced air cooling of CRDMs. Ductwork connected t0 two remotely mounted.
100 percent capacity cooling fans is mounted over the fan holes in the service structure. The
lower portion of the service structure is also provided with ledges to support the RPV head
insulation. The upper portion of the service structure cylinder is provided with a monorail to
accommodate chain hoists that are required for stud tensioner handling. A deck is provided on-
the service structure to provide a work platform for servicing the CRDMs. This deck also
provides the support for the. CRDM cooling water tmanifolds and electrical cables. The deck is
composed of individual butted plaies with openings to accept seismic clamps provided with the

S$14M-04314
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CRDMs. These seismic plates provide stability for the upper portion of the CRDM. They ure
ficld-aligned to the reactor vessel control rod nozzles

. The elevatipns for the R;:.xctor Coolant Systermn (RCS) including the top of the CRD Clo~.ure

" Housings at the top of the service structure, are shown in the attached Figure 1. The top of the
missile shield over the service structurg s at elevation 633°0”. The missile shield is compnsed of .
6 concrete removable panels, each 31”57 x 67 67 x 3. It spans across the reruehno canal and i5-
supported on both sides by the Steam Generator D-Rm° walls. ’

NRC Bulletin Request liem 2:

If your plant has previpusly experienced either leékagc from or cracking in VHP nozzles.
addressees are requested to provide the following information: [a, b, c, d]

Response:
The DBNPS has not previously identified either leakage from or cracking ofits VHP nozzles.

NRC Bulletin Request Ttem 3.a:

* If the susceptibility ranking for your plant is within 3 EFPY of ONS3, addressees are
requested to provide the following information:

a. your plans for future inspections (type, scope, qualification rt:qulrements and acceptance
* criteria) and the schedule:

Response:
The DBNPS plans for future inspections consist of the followmg‘

1. A qualified visual examination of the RPV head will be performed during 13RFO, Whlch is
currently scheduled for April 2002.

.~ Visual examinations have been performed during each refueling outage and rewewed by the
Engineering staff. For the 13RFO, a qualified visual examination wiil be performed. Personngl
performing this task will be instructed on the type of unacceptable conditions using ONS3 as the
basis. Inspccnons will be performed in accordance with a procedure developed specifically for
these examinations that will meet the basic requirements of an ASME VT-2 inspection: The
previous inspection video of the cleaned head will be used to help determing any unacceptable’
conditions. The RPV head will be cleaned (as necessary) and videotaped prior to return to
service to re-establish a baseline for future inspections. -8

The acceptance triteria to be used will consist of comparative evaluations of any as-found boric
acid crystal deposits to photographs of leaking CRDM nozzles observed at ONS3 and Arkansus
Nuclear One-Unit 1 (ANO-1) and evaluation against any identified leaking CRDM hozzle

S14M-04315
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Hanges. A flow chart uf the inspection plaﬁ is shown in Figure 2 Details of the inspection p.i;m
will be dcvclopﬁd prior 1o lht lBR’FO. : '

Qthn..d v nuul e\.}rmnanons will conunue to be pertormed m subsequen( refueling
oulaoes

' The DBNPS w:ll continue to perform quahﬁed VlSudl exammnuons of the RP’V hcad for -

© evidence of leaking CRDM nozzles at subsequent refueling outages. The visual examination

procedure w;ll be updated, as required, to include mduslry experignce.

. NRC Bul\ctm Réquest Itcm 3 b:

Your basis for concludmg that the inspections identified in 3.a. will assure that regufatory
requirements are met (see Applicable Regulatory chwremcnts section). Includc &he 4.
_following specific information in this discussion:

. (1) If your furure inspection plans do not include performing mspecnons bcfore December -

- 31, 2001, provide your basis for concludmg that the regulatory requirements discussed in the
Applicable Regulatory Reqwremems section wle commue 10 be met unm the inspections are
performed.

(2) If your future inspection plans mclude only v:sual mspecuons discuss lhc romective

" actions that will be taken, including alternative mspecuon melhods (for example volumetric

examination), if Ieakage is detected. :

RC_SD.M

The DBNPS is similar in design to ONS3 and ANO-1, which have dcmonstrated anabilityto
identify leaking CRDM nozzles by visual inspection for boric acid crystal deposits. The DBNPS
fabrication records were reviewed to determine hpw CRDM bores were machined and how
CRDM nozzles were instalied. CRDM mnozzles were installed in the RPV clospre head with a
designed 0.0005 inches to 0.0015 inches of diametral interference (documented in ~*Safety
Evaluation for B&W-Design Reactor Vessel Head Control Rod Drive Mechanism Nozzle
Cracking,” BAW-10190P, dated May 1993). The CRDM nozzle shaft diarneter is custom
ground to 0.001 inches greater than the final diameter of the associated CRDM bore with a

37AA finish. A general description of the CRDM bores machmmc is as follows:

* Rough machine CRDM bores (Note: DBNPS RPY head penetrations were not
. counterbored ) .

« Final heat treatiment of RV closure head
¢ Finish maching¢ CRDM bores to.a 250 finish

A genera'l description ofthe CRDM nozzle installation is as follows:

~* Cool CRDM nozzles in liquid nitrogen to -140°F minimum
. Install CRDM nozzle in specified location

S14M-04316
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6 Allow CRD-&[ nozzle to warm to 70°F

Durtng final QJ\ CRD\[ bores were inspected for final top and bouom bore diameter and s
\emcalm ~\ner rndmdual CRDM nozzle shatl custom vnndrno lo npproxrmarel\ 0.001 inches

lorwer rhan CRDM bores are deep Thus CRDM niozzle shafy di ¥ ‘mc' utemems do not
directly line up with CRDM bore diameter measurements, although int the ¢ase of the DBNPS
these loc:,mons should be fairly close because of the lack of counterbores, Therefore. the.
resulting top and bottom dimenisional fits are considered approximate, The valiés for the

DBNPS RPV head are caleulated 10 ran°e from a maxrmum mterference fitof 0 0021 inchestoa’ .
gap of 0. ooromches ~ . . R . - )

In 1993 the B&WOG performed a safety evalummn for CRDM nozzle crackmg (reference
COmponents of a hrllsrde CRDM nozzle to-head welded strucmre was constructed The
B&WOG calculation includes the maximum 0.010 inch diametric counterborg at the top and
bottom locations (typical for most B&EWOG plant desrons) which tends fo. increase thie stresses :
in the nozzle and'is boundmg for the DBNPS. During opcratron an interference fit is calculated : :
0 release to become a gap due to temperature and pressure dilation . which provrd,es a leak path
for a through-wall crack that allows détection by visual inspection.” The BRWOG calculation
assumes a nominal 0.001 inch rnterfercncc ﬁt. which will open to a maxlmum oap of 0.0033
“inches during operation.

* As noted earlier, leakage from this gap has been demonstrated at both ONS and ANO-1, for
which interference fits of up to 0.0014 inches have been calculated from the final QA inspection
data (as documented in MRP-44, Part 2). Figure 3 provides a graphical representation of these
data. The largest interference fit at the DBNPS occurs on nozzle number 50 which, as stated
previously, has been calculated at 0.0021 inches at the top. This same nozzle also has an
interference fit of 0.0010 inches at the'bottom. Thus, the 0.0033 inch gap dunng bperation
would be somewhat less for the DBNPS, assuming the 0.0021 inch interference fit (instead of the
nomina) 0.001-inch). This gap would still be expected to provide a leak paihi to the top of the
RPV head in the event of a cracked CRDM nozzle or J-groove weld. The DBNPS has not
observed any leakage from these paths dunng its past mspccnon activities.

The DBNPS plans to perform inspections of the RPV head and CRDM nozzles as recommended
by MRP-48. The mspectrons will consist of qualified visual inspections of the top RPV head

bare metal surface at the 13" RFO scheduled for April 2002. If any Jeaks are detected, the

source will be determined, the cracks {eading to the leak characterized by supplcmenlal
examination and the nozzle will be reparred

‘The Applicable Regulatory Requireme_ms section of the Bulletin lists the following regulatory
requirements and plant commitments as providing the basis for the Bulletin assessment:

S14M-04317

NRCO017-1476



Docket Number 50-340
License Number NPFE-3
Serial Number 2731
Adachment 1 '
Page 7 of 18

¢ Appendix \ 10 10 CFR 30. “General Design Criteria for Nucléar Power Plants™
Criterion 14 — "Reuc.lof Coolant Pressure Boundary”
.erzeg_ién H - “Fracture Pnc‘vcptidn of Réat.cm Coo_l@t.ﬁc')undax‘fy,"' .‘ar.ig: '
- Cr'ile_rioh 32 - "Ins'pcclioﬁ of -[.{éa”ctpr Coolant Pr_es;me Bo.pndary"‘
. 'P'laht Téchhical Speciﬁcations

» 10 CFR50. 55a, Codes and Standards. Wthh incorporates by referencc Secnon XL "Ru's-

for Inservice Inspection of Nuclear Power Plant Components, of the ASME Boiler and
Pressure Vessel Code™

= Appendix B of 10 CFR 50, “Quality Assurance Criteria for Nuclear Power Plants and |
Reprocessing Plants,” Criteria V, “Instructions, Procedures, and Drawings:” ix, “Coms
Special Processes:” and X VI, “Corrective Actions” :

The followmg addresses each of lhese criteria and demonstrates that. the cntﬁna will be met -
the DBNPS until the inspections are performed. :

Desi gn,Requ!tcmen_ts: 10 CFR 5D, Appendix A — General Design Requirements

" The Bulletin states:

“The applicable GDC (General Design Criteria] mclude GDC 14, GDC 31, and GDC 32. GDO'
14 specifies that the reactor coolant pressure boundary (RCPB) have an extremely low
probability of abnormal leakage, of rapidly propagating failure, and of gross rupture; the
presence of cracked and leaking VHP nozzles is not consistent with this GDC. GDC 31 Spu.
that the probability of rapidly propagatmg fractur of the RCPB be minimized; the presence .-
cfacked and leaking VHP nozzles is not consistent with this GDC. GDC 32 specifies that
components which are part of the RCPB have the capability of being periodically. mspocted W
assess their structural and leaktight integrity: inspection practices that.do not permit reliable
detection of VHP nozzle cracking are not consistent with this GDC.” .
These referenced criteria state the follono*

¢ Criterion |4 — Reactor Coolant Pressure Boundary
"The reacior coolant pressure boundary shall be designed, fabricated, erected and testuil
as to have an extremely low probability of abnormal leakage, of rapidly propagating fadi- '
and of gross rupture.” !

* Criterion 31 ~ Fracture Prevention of Reactor Coolant Pressure Boutdaiy
. "The reactor coolant pressure boundary shall be designed with sufficient margin to assun
that when stressed under operating, maintenance, testing. and postulated accident conditt. -

S14M-04318 o
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({1 the boundury behaves in a non-brittle manner. and (.2) the probability ut’rapiz[I\ _
propaguarnng fractyre is minimiz zed. The design shall reﬂecl constderation of service
temperatres and othier conditions of the boundary materiul under operating. maintenunce.,
testing and postulated accident conditions and the unceniginties in determining (1) material
propeme.\ 12) the effects of irrudiation on material properne.\ (3) re.udual ueudx state and
rr(mswm stre.sses and {4) .sre of ﬂm;s BRI . :

. Cntcnon 3"»— Inspg:cuon of Reaclor Coolnnt Prcssure Boundary S s
"C omponents uhzch are pan of the reactor coolant pressure bamrdarv shail be desi gned 0
permit (1) periodic mspecnon and restmg of. lmporrant areas and feamres 1o asszss their

" structural and Ieak r:ght integrity, and ( 2)an appropnate materxal survmllance program for
the reactor pressure vessel.”

Dunnv llcensing of the DBNPS at was demonstrmed that the design of the reactor coolant
pressure boundary meets these requirements, The followmg demonstrates comphanc¢ with the
dcs:gn cmena for. the RPV head nozzles .

K 'Prpssunzed water reactors licensed both before and after issuarice. of Appendlx A to Part 50-
(1971) complied with these criteria in part by: 1) selecting Alloy 600, and other austenitic
materjals with éxcellent corrosion resistance and extremely high fracture toughness. for
reactor coolant pressure boundary matetials, and 2y followmg ASME Codes and Standards
and other appll(:able requirements for fabrication, erection, and iesting of the pressure
boundary parts. NRC reviews of operating license submittals subsequent to issuance of
Appendix A included evaluating designs for compliance with the General Design Criteria.

*  Although stress corrosion cracking of primary coolant system penetrations was not originally
anticipated during plant design, it has occurred in the RPV top head nozzles at some plants.
The suitability of the originally selected materials has been confirmed, The robustness of the
design has been'demonstrated by the small amounts of the leakage that has occurred and by
the fact that none of the cracks in Alloy 600 reactor coolant pressure boundary materials has
rapldly propagated or resulted in catastrophic failure or gross rupture. Given the inherently
high fracture toughness and flaw tolerance of the Alloy 600 material there is indeed an
extremely low probability of a rapidly propagating failure and gross rupture, It should be
noted that the earlier versions of the GDCs are in terms of extremely low probability of gross
rupture or significant lcakage throughout the design life.

Utilizing the conservative time-at-temperature ranking model of MRP-44 the operating time

before Davis-Besse WOuld reach an equlvalent degradation time as ONS-3 is at least 3.1

EFPY.

#  An updated safety assessment was performed by Framatome-ANP in April 2001 to address
the CRDM nozzle crackmg observed at ONS-1, ONS-3, and ANO-1. Flaw growth
calculations were performed, using the modified Peter Scott crack growth equation and
assuming an initial flaw length of 180° around the nozzle, which indicate that it wQuld take
approximately 4 years for a through-wall flaw to grow another 25% around the
circumference. This remaining ligament, which would be 25% of the original circumference.

$14M-04319
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would sun be sufficient to preclude gross net-section failure { nozzle BjeC[lOn) This ligament
safisties primary stress limits using a safety factor of 3.

*  The revised Framatome ANP safelv assessment of April 2001 also concluded that
simultaneous multiple CRDM nozzles will not fail and that the Failure of a single CRDM
nozzle is bounded by both the LOCA ,md fon- LOCA lenl ,mdlvses Jlread\ compleled to
support current plant operation.. - . ‘
MRP-44, Appendix C describes Lhe acc:dent SCC[UﬁnCE analyses alrendy i pluce using the
plant DBNPS Emergency Opcratmv Procedures (EOPs), The gxisting. EOPs provide
adequate directions 1o mitigate any translent lhat would occur should there be a fmlurc ofa = -

. CRDM npzzle. :

All evidence to date suggcsts thm it will rcqulrc scveral years for the matcnal to devrade to
the point that tota) failure of the component could occur. During that time, if a crack should
form, leakagc of primary coolant on the RPV head can be :demzf ed through routine visual
inspection of the bare RPV head. The corponent can then be repaired and returned 16
service without }eopardnzmg the health and safety of lhe pubhc

Therefore, the reqmrements established for desugn, fracture toughnesa. and mSpectabnhty in GDC
14, 31, and 32, respectively, were satisfied during the initial hcensing review forthe DBNPS.
and continue to be satisfied during operation even in the presence of a potentxal for stress

. corrosion crackmg of the RPV head penetrauons o

The Bulletm statcs

“Plant technical specifications pertain to the issue of VHP nozzlc crackmg msofar as they require
no through-wall reactor coolant - system leakage.”

10CFR 50.36 contains nequ:rements for Plang Techmcal Spec: fications. Paragraphs 2and 3of 10
CFR 50.36 are particularly relevant:

» 10CFR 50 36(0)(2) Limiting Condmons for Operation
“{i) Limiting conditions for operation are the lowest finctional capability or performance
levels of equipment required for safe operation of the facility. When a limiting condition for
operation of a nuclear reactor is not met, the licensee shall shut down the reactor or follow
any remedial action perrmtted by the technical specrﬁcanons until the condition can be met.

(ii) A technical speczﬁcanon limiting condition for operation of a nuclear reactor must be
established for each item meeting one or more of the follamng criteria:

(C) Criterion 3: A structure, system, or component that is part of the pnmary success paih
and which functions or actuates to mitigate a design basis accident or transient that either
assumes the fmlure of or presents a challenge to the integrity of a fission product barrier.
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(D) Criterion 4: A structure. system. or component which operaring experience or =~
p)nf'ul)l[(\lu. risk assessment-has \haun 10 be \lqmjtc(mr 1o public heullh anel sujen

* I0CFRA0. »6& ) Sunexllanca Requnrements : .
- "Surveillunce reqmre;nenls are requirements rela!mg 16 1es
a,smre that rhe necessan quq[m of‘s\stems und

operanon uzll be unhm sajen lnn 5, and rlxal rhe lmumlg co ditia
met : . o .

A The reactor c00lant pressure boundary prov1des one of the cnncal bamers tha_ _,uard avamst the
uncontrolled release of radioactivity. Therefore, plani technical speclﬂcattoﬁs denerally include
a requirement and associated action statements addre551ng reactomoolunt préssure bouadary
leakage The limits for PWR reactor coolant pressure boundary leakage are typically stated in
terms of the amount of Ieakage e.g L gallon per minute for unidéntified leakdge: 5-10 gpm for.

A identified leaknoe and no reactor coolant system- preSsurn boundary lenkag' ' o

Leaks from Allcsy 600 RVP head penetrauons due to PW CC have been ell below {he _
sensitivity of on- -line leakage detéction syslems Plants have : ition and have
deternined that the’ appropriate inspections are bare-metal vnsual mspectmns for ponc acxd
deposits during plant shutdowns: If leakage or pnacce; are

iriust be repmred before the 'plan( goes’ back on ling. "} ugh- f)’

CRDM nozzles increase to the point where they are delected by Lhe on: lme leak detection:
Asystems then the Jeak must be evaluated per the specnf ed acceptance criteria:

Inspection Rc; juirements: E Section XI

The Bulletin states:

“NRC rcgulauons at 10 CFR 50. 55a state Ihat ASME Class 1 componems (whxch include VHP
nozzles) must meet the requirements of Section XI of the ASME Boilér and Pressure- Vessel
Code. Table IWA-2500-1 {IWB-2500-1') of Section X1 of the ASME Code provides -

* examination réquirements for VHP nozzles and references TWB-3522 for acceptance standards.
IWB-3522.1(c) and (d) specify that conditions requiring correction include the detection of
leakage from insulated components and discoloration or accumulated residues on the surfaces of
components insulation, or floor areas which may reveal evidence of borated water leakage, with

‘{eakage defined as “the through-wall leakage that penétrates the pressure retaining membrane.”
Therefore 10 CFR 50.55a, through its reference to the ASME Code, does not permit throuoh-
wall cracking of VHP nozzles.”

T An erratum appears to exist in the Bulletin. Table [WA-2500-1 is cited, but does not-exist. It
appears the citation should have been IWB-2500-1

$14M-04321

NRC017-1480



Docket Number 30-346
License Number NPF-3
Serial Number 2731
Attachment |

Page ,ll of 18

“For through-wall leakage 1dennhed by visyal exammahons in accordance with the ASME
Code. acceprance stundards for the «dcnuned degmdution are provided in TWB-3142"
- Specifically. supplemem.ﬂ £xamination (bvsurf.sce or volumetric examination), comective

measures or repairs. apalytical cva|uat|on and n:plauzmem prowde melhoda for détermining the -
_acceptabfh(y ‘af devmdcd componems e RO .

10 CFR 50. :Da requnres (hat mSemce mspecnon and tesuno be pert, rmed the requiremgénts
of the ASME Boiler and Pressyre Vessel Code, Section X1, ‘Insérvice Inspection of Nuclear -
Plant Componcnts Section X1 contains apphcable rules for ¢xamination, cvalualxon and rep.ur
of code class componcnts mcludino the: reacxor coolant | pressure boundary ‘

 The DBNPS performs visual mspecnons for ‘evidence of |eakag¢ by examining the RPV head
surface and the CRDM flanges per the requnremenls of NRC Generic Letier 88-05." Bonc Acid
‘Corrosion of Carbon Steel Reactor Pressure Boiindary Components in PWR Plants.” If pressure
. boundary leakage is ‘suspected, suppl;:mental examinations of the affected CRDM riozzle will be
performed to characterize the intégrity of the nozzle. Some planis have condycted inspections .
beyond those required by Secuon XIand NRC Generic Letter 88-05. These | inspections have
included visual examinations of 100% of the bare metal surfaces of !he RPV héad; eddy current
and liquid penetrant surface examinations: and supplemental exammanons of the nozzles. These
supplcmemal inspections coupled- with the gvajuations of eracking that has bcen found are

considered to have prowded a defense-m—deplh approach for mvé.su lmg and l‘esolvmo this
ISSUG ’

The acceptance standards are as detailed in Techni”cal Specifications for- preséure boundary

leakage since the program under Generjc Letter 8R-05is not a Code-requlred inspection
pro°ram. i

Flaws identified supplementa) methods will be evalualed in accordance with the flaw evaluation
fules for piping contzined in Section XI of the ASME Code. This approach has been accepted by
the NRC. Any flaw not meeting the requirements for the intended service pcnod would be
repalrcd prior to rctummg it to service. :

'Rf:panrs o RPV’ head nozzles will be pcrfomed in accordance with Sectmn XI requuemems
" NRC-approved ASME Code Case requmemcnts or an altermnative reparr or teplacement method
approved by the NRC.

The DBNPS complies with these ASME Code requirements through implementation of the
Inservice Inspection Program. In addition, additional inspections are conducted in accordance
with the program devc]oped to meet Generic Letter 88-05. If a VT-2 or qualified visual

" examination detects the cracks or leakage in the CRDM nozzles, comective actions willbe -
performed in accordance with the DBNPS corrective action program. No new, plam actions are
necessary to satisfy the regulatory criteria.
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'_Quuli[v Assurance Requirements: 10 CFR 30. Appendix B
The Bulletin states:

“Criterion X of Appendix B 10 10 CFR Pan 50 smv;s lhat specwl processes mcludme
* nondestructive testing. shall be controlled and accomplishéd by gualified personncl using
uahned procedures in accord:mcc with apphcablc codes, sumdards spemf' cations, critertt.
* ‘other special requirements. Within the context of provndmg assurance of the slruetural inteus

of VHP nozzles, specnal requirements for visual examination would gcnem!ly requxrc the uw’ - .

qualified vrsual examination method. - Such a method is one that a plant-spcmf’ c analysw hs
demonstrated will result in sufficient leakage 10 the RPV head surface for a through-wall <15 -
a VHP nozzle, and that the tesultant leakage provides a detectablé deposit on the RPV heud
analysis. would have to consider, for example, the as-built tonfiguration of the VHPS and v
capability to reliably detccl and accurately characterize thé source of the leakage, consider-+
presence of insulation, preexisting deposits on the RPV head, and other factors that could
interfere with the detection of leakage, Similarly, special requxrcmcms for volumemc '
examination would generally require the use of a qualified volumetric examination methou.

_ example, one that has a demonstrated capabxhly to rehably detect gracking on the OD of b«
VHP nozzle abovc thie J-groove: weld.” : '

The demgn shnnk ﬁt of the CRDM nozzles at the DBNPS is 51m|lar o the design shrink-fit °
ONS units indicating that through wall cracking of the nozzles of the mignitude seen at ONS
should produce visually detectable evidence of leakage on the RPV head. The qualified v~
inspection and the personnel involved in the evaluation of the results will be VT-2 qualified ... .2
familiar with the anticipated type of indication that any leakage would cause. Any other NDL
techniques and associated equipment that may be requ:red is presently being developed and
should be qualified for the DBNPS 13RFO in the spring of 2002

The Bulletm Eurther states:

“Criterion V of Appendix B to 10 CER Part 50 states that actnvmes affectmg quahty shall be
prescribed by documented instructions, procedures, or drawings, of a type appropriate to the
circymstances and shall be accomplished in accordance with these instructions, procedures.
drawings. Criterion V further statés that instructions, procedures, or drawings shall include
appropriate quantitative or qualitative acceptance criteria for determining that important )
activities have been satisfactorily accomplished. Visual and volumetric examinations of \ He
nozzles are acnvmes that should be documented in accordance with these requirements.”

The efforts undertaken to inspect, evaluate, and for repair the DBNPS RPV head penetrations
will be conducted and documented in accordance with procedures which comply with the
FENOC Quality Assurance Program and Criterion V of 10 CFR 50, Appendix B.

The final criterion cited by the Bulletin is stated as follows:

S14M-04323.
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“Criterion XVI of Appendix B to 10 CFR Part 50 states that measures shall be established to
assure that conditions udverse to quality are promptly identified and corrected. For significant
conditions adverse to quality. the measures taken shall include rool cause delermmauon and
corective action to preciude repetition of the adverse conditions. For cracking of VHP nozzles. -
the roet cause determination is xmpormnt to understanding the nature of the degradation present
and the requnred actions to mitigate future cmckmo -These acuons could mclude proncme .
mspecuons and, rcpmr of degmded VHP nozzles :

- In addressing Cntenon XVl there are two |mportant annbutes pertment 0 RPV CRDM nozzles
cracking. .

First. Criterion XV1 states “Measures shall be estabhshed 10 assure-that condntlons adverse to A

quality...are promptly identified and corrected.” This criterion is partially met by the DBNPS’s

. awareness of indusiry experience. and has been 1mplemented in this manner in the DBNPS

_corrective action program whereby industry ¢ experience Is, evaltated for apphcablhty to DBAPS
and the apphcable corvective actions. as needed are dctermmcd. This is consistent with the
NRC's generic communigation process, lmplemented by Information Notices, which. reports
industry experience, but doks not require a response to NRC.. Licensees are expeciéd to evaluate
the applicability of the information contained i in the lnformatlon Nonce and document 4 specific
assessment for possmle NRC revucw

Criterion X VI provides the objccnves and goals of the com:cuve action program but leaves to
the licensee the responsibility for determining the specific process to accomplish these objectives
and goals. With regard to the Bulletin response, Criterion XV1 does not provide specific
guidance as to what is an appropnate response, but rather, the licensee is responsible for
determining actions necessary to majniain public health and safety. Tn this particular instance,
the hccnscc must justify its actions for addressing the PWSCC of RPV head nozzles.
Furthemore the regulatory criteria of 10 CFR 50. 109(a)(7) provides supporting evidence when
itstates “. ..if there are two or more ways to achieve compliance.. .then ordinarily the applicant

T or hcensee is free to choose the way which best suxls its purposes ”

The second attribute of Cntenon XVIstated is “In the case of sngmﬁcant condmons adverse to
quality, the measures shall assure that the cause of the condition is determined and corrective
action taken to preclude repetition.” The Bulletin suggests that for RPV head nozzle cracking,

the root cause determination is important to understanding the nature of the degradation atid the
required actions to mitigate future cracking. As part of the DBNPS corrective action program. '
determination of the cause of the PWSCC in the RPV head nozzles, either through the DBNPS's ™ -
efforts or as part of an industry effort, would be performed, if cracks are detected,

In summary, the integrated industry approach to inspection, monitoring, cause determination,
and resolution of the identified CRDM nozzle cracking is in compliance with the performance-
based objectives of 10 CFR 50, Appendix B.
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NRC Bulletin Request Itern-4:

- If the susceptibility ranking for your plant is greater than 3 EFPY and less than 30 EFPY of
OXS3. addres;ees are requested 1o pronde the follomng information: faand b]

This request docs not apply 1o the DB\JPS because the DBNPS susceptibility mnkmg is w uhm
3.1 EFPY of ONS3

" NRC Bulletin Request 5

Addressees are nequested to prowde the fouowmg mformatlon within 30 days afxer plam

restart following the next refueling outage:

a. adeseription of the exient of VHP nozzle leakage and crachng detected at your plant
including the number, location, size, and nature of each crack detected; '

b. if cracking js identified, a description of the inspections (type, scope, qualification
requirements, and acceptance criteria), repairs, and other cotrective actions you have
taken to satisfy applicable rcgulaxory requirements. This information is requested-only if
there are any changes from prior mformauon submmed in accordance with this bulletin.

A Response:

The DBNPS will provide the NRC wuth the followmg information within 30 days after pl:mt
restart following the 13" RFO scheduled to begin in April 2002:

a. A description of the cxtent of RPV head nozzle leakage and cracking. Th‘i_s- information
willinclude the number, location, size and nature of each crack detected.

b. A description of the inspections (type, scope, qualification requirements, and acceptance
criteria), repairs and other corrective actions taken to satisfy applicable regulatory
requirements. : -
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