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From: Rodney M. Cook/FirstEnergy '

To:  Mark A. McLaughlin/ TE/FirstEnergy@FirstEnergy, Prasoon K. Goyal/TE/FirstEnargy @ FirstEnergy,
Andréw J. Sierhaszko/FirstEnergy @FirstEnergy, Frank W, Kennedy/TE/FirstEnergy @ FirstEnergy, Dale L.
Miller/TE/FirstEnergy @ FirstEnergy, Dale R. Wuokko/TE/FirstEnergy @ FirstEnergy, David H.
Lockwood/TE/FirstEnergy @ FirstEnergy

co:

Subject: Seral 2731 8-27-01 Version 1b
Date: 8/27/2001 9:0:351010

Well, here's ancther version. It delsted the reference to 90% of the nozzies being inspecied during the
2000 inspection, and revises the first paragraph of the response to 1d congermning the scope of the
inspections as "The scope of the visual inspsction was to inspect the bare metal RPV
head area that was accessible through the weep holes 1o identify any boric acid
leaks/deposits.” This is to ensure that we state that not all of the head was accessible
or inspected for inspection for whatever reason. Also, jt incorporates the currently
planned 10 % expansion criteria if a leak resulting from a circumferential crack is found, -
incorporates the currently planned 100% expansion crietria if a circumferential crack is
found above the weld that has not gone through-wall. and incorporates a discussion of
the review of the 1998 and 2000 video tapes since May 2001, Letme know ofany
comments you have. Time is of the essence this week! (the files is in pdf format so |
can get it into one e-mail)
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Docket Number 50-346
License Number NPE-3

Sérial Number 2731

U.S. Nuclear Régulato;y Commisgion
Attention; Document Conitro} Desk
Washington, D.C. 20555-0001

Subject: Response to NRC Bulletin 2001-01, “Circumferential Cracking of Reaetor
Pressurs Vessel Head Penetration Nozzles”

Ladies and Gentlemen:

On Augnst 3, 2001, the Nuclear Regulatory Commission (NRC) issued NRC Bulletin
2001-04, “Circumferential Cracking of Reactor Pressure Vessel Head Penetration
Nozzles,” The Bulletin requested information egarding the stmctural integrity of the
reactor pressure vesse] head penetration (VHP) nozzies, including the extent of nozzle
leakage and cracking that has been found to date, inspections and repairs that have been
completed to satisfy applicable regulatory requirements, and the basis for concluding that
plans for future inspections will ensure compliance with applicable regulatory
compliance. _

The Davis-Besse Nuclear Power Station (DBNPS) has scheduled VHP inspections during
the upcoming spring 2002 refueling outage. The FirstEncrgy Nuclear Operating A
Company (FENQC) provides the attached information for the DBNPS in response to
NRC Bulletin 2001-01,

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

Very truly yours, '

Attachments
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ce: J,'E. Dyer, Regional Adxmmsuator, NRC Region Il
8. P. Sands, DB-1 NRC/NRR Project Manager
-'K. 5. Zelers, DB-1 Senior Resident Inspector
. Utility Radiological Safety Board
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RESPONSE TO
NRC BULLETIN 2001-01
FOR
DAVIS-BESSE NUCLEAR POWER STATION
UNITNUMBER |
This letter is submitted pursu,a.nt 10 10 CFR 50.54(f) and 'poniains information th to
NRC Bulletin 2001-01, "Circumferential Cracking of Reactor Pressure Vessel Head
Penetration Nozzles,” for the Davis-Besse Nuglear Power Station, Unit Number 1.
1, Guy G. Campbell, stats that (1) I am Vice President - Nuclear of the FirstEnergy
Nuclear Operating Cofnpany, (2) I am duly authorized to execute and file this
certification on behalf of the Toledo Edison Company and The Cleveland Electric

lluminating Company, and (3) the statements set forth herein are true and coriedt t the -
best of my knowledge, information and belief,

By:

“Guy G. Campbell, Vice President - Nuclear

Affirmed and sybscribed before me

Notmy Pubhc, .St;\_te of Ohio
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Response to NRC Bulletin 2001-01 for the Davis-Besse Nuclear Power Station

The following mformanon is provided in response to NRC Bulletm 2001»0 L, “Circuinférential
Cracking of Reactor Pressure Ve55el H&d Penetmt:on szzles, for the Davm-Bcsse Nuclear
Power Stanon (DBNPS) o S R

The plam-spmﬂc suscepnbxhty anking for your plant(s) (mclndmz. alf data mcd o -
determine €ach ranking) using the PW$CC Suseeptibility model dmcﬁbed in Appendnx B.to
the MRPA4 Part2, repon,

Response;

The DBNPS has been analyzed fox suscephbﬂlty ielative io the Octm;e Nucletatxon, Unit

(ONS3) using the Material Reliability Program (MRP) umevat-temperam Pﬂmary Warer Stre s -

Comosion Crackinig (BWSCC) model. The parasmetess used in this tanking are inchuded in

Attaéhment 2, ‘This evaluation showed that it will take the DBNPS 3.1 Eﬁ'ecnvc Full Power

Years (EFPY) of additiona] operation from March 1, 2001, to-reach the- same t txme-at-
mperatire as ONS3 when leaking nozzles were discovered mMarc 200 L t

The DBNPS falls into the NRC category of plams Within SEFPY of ONS3,
NRQ Bulletin Request Item 1.b:

A description of the VHP nozzles in your plant(s), inclading the number, type, nside and
oumde dlameter matenals of construction, and the minimum distarice between VHP nozzles

Response:

The DBNPS has 69 Control Rod Drive Mechanism (CRDM) nozzles of whlch 61 are used for
CRDMs, 7 e spare, and onf; is used for the Reactor Pressire Vessel (RPV) head vent. Each
CRDM nbzzle is constructed of Inconel Alloy 600 and is attached to the RPYV head by an Iniconcl
Alloy 182 J-groove weld. The RPV head is construsted of ¢atbon steel aid is internally clad
with stainless steel. The material for the nozzles was supplied by two suppliess. B&W Tubular
Products supplicd material for 60 nozzles and Huntington Alloys supplied the material for the -
Temaining 9 nozzles. The head arrangement and requested nozzle details are provided in
Attachment 2,

A description of the RPV head insulation type and configuration.

S14M-05523
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- Response;

The DBNPS has metal reflective horizontal vessel licad tnsulation. Metal reflective insulation js
nsed pn thé éxtedior of the vessel from the closure flangs down t0 and Inchiding the exterior of -
the bottom ficad domg. Remoyablé metal refleetive invislation panels erclose th
clostre flange dnd studs, Metal reflective insulation is nsed: RPY heak

ore flange od st ective ins RPY hoatk (A gap exis
between the RPY head and the insulation, the minimum gap beinig af

. inimuc b dome center of the RPV
_head where it is approximately 2 inches, and will not impede a «

is shown in the attachied DBNPS drawing 7749-M-197-2-3 of the'génetal atrangetucist ontline

A description of the VHP hiozzle and RPV head inspections (type, scope, qualification
sequirements, and acteptance criteria) that hiave been perfotined at your plan(s) in the past 4
years, ahd the findings. Inclnde & description of any limitations (isulation or othet '
impeditients) to accessibility of the bare mictal ofthe RPV head for visual exdminations.

The DBNPS has performed two inspections within the past four yeais, ¢ ¢ 11" Refueling
Outage (RFO) in Apeil 1998 and during the 12 RFO in April 2000. The scope of the visual
inspection was to inspect the bare metal RPV head area that was accessible thiough the weep
holés to identify any botic acid leaks/deposits. ‘The DBNPS also inspected 100% of Control Rod
Drive Mcchanism (CRDM) flanges for leaks in response to Generic Lefter 88-D5, “Boric Acid

Cortosion of Carbon Steel Reactor Pressire Boundary Components in PWR Plants.” The results
of these two recent inspections are described below. ‘

Inspections of the RPV head are performed with the RPV bead insulation installed in actordance
with DBNPS procedure NG-EN-00324, “Boric Acid Cortosion Control Program,” which was
developed in response to Gieneric Letter 88-0S. As stated previously, 4 gap exists between the
RPY head and the insulation, the minimum gap being at the dome center of the RPV head where
it is approximately 2 inches, and will not impede visual inspection. The service stmcture
envelopes the DBNPS RPV head and has 18 openings (weep holes) at the botiom through which .
inspections are performed. There arc 69 CRDM nozzles ihiat penetrate the. RPV head. The meta)
reflective insulation is located above the head and does not interfere with the visual mspection. -
The visual inspection is performed by the use of a small camera mounted op a wire pole. This
camera is inserted through the weep holes,

April 1998 Inspection Results (1 IRFO " ,
This visual inspection showed an uneven layer of boric acid scattered over the head. There
were some Tumps of boron, with the color varying from brown to white. The outside
diameter of the CRDM tubes showed white streaks, providing evidence of downward flow
and attributable to CRDM flange leakage. The head was cleancd by usc of a mamual
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scrubber and vacuum through the weepholw The head was vxdeotaped aﬁ;:r cleamng for .
future refc:ence. .

- y K J,'. (Bd/ K A
' ﬂanges ahd nozzle) cx:stedthat dnv,&,s F8,F10 ﬁi@ﬁll
9'had poron deposits under the CRDM Tladge betw ém ,

was perfonned Sdme boric acid st ‘ '.
beneath the feaking Nanges, Theése deposnts WIS ¢ , Adgd
axea abov the insulation was vidediaped' fbrﬁlmwtcﬁ .

. Yaspestion of the KBV hmd/nozzles'
' bonc acx&dsposxts weml;~ d:be
flo

bhﬁérb s ofAs-Low~As»-I{ oy it K Teiite i ke Bubséquen
video 1 mspecﬁon of thié clean RPthd aﬁﬂéﬂl&ng%ﬁﬁ&f Bt peferciice,

Smce May 2001 a revxew of the 1998 and 2001 mp@cﬁbl} videbtapﬁx of the RPV h&d has

been performed, This review was condugted to re-confimii. the absenice of any indication of
boron leakage from the DBNPS RPV head p ‘pénctrationsy inttilar 16 thisse séenat ONS and
ANO-1. This review deterniined that mdlcations such a8 tlmse that would result from RPV
head penetration leakage were not evident. o

NR Bulletm Reque

 Tten §.e;

A dﬁcnptxon of the configuration of the missile sincld, the CRDM hwsin@ and thicir
supportirestraint system, and all components, strochurés; and cabling from the top of the RPV
head up to the missile shield. Inel’ud’e the clevations of ﬂmc iteing refativ,e 15 the bottom of .
the missile shield.

Response:

The service structure bolts to 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 to two remotely mounted,
100 percent capacity cooling fans is miounted over the fan holes in the service structure. The
lower portion of the service structure is also provided with ledges to suppost the RPV head
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insulation. The Atpper portion of the service stmcture cyhndcr is pm\nded mtha monorail to
accommodate chain hoists that arg required for stud fensioner handling, A deck is pmvnded on
the service structyre-to provide a work platform for serviing the CRDMs, This deckalso =
provides the support for the CRDM tooling water manifolds and electrical cables, The deck is”
composed of individual butted plates with openings 1o sceept seisinic elawips provided with the
CRDMs. These seismic plates provide stability for the upper portion onhe CRDM. "ﬂwy are
ﬁeld-aligned to the reactor vessel contml rod nozzles. .

The elevanons for the Reactor Coolant Systcm (RCS), mcludmg fhe wp of the CRD Closure .
Housings at the top of the service structure, are shown in thé attached Figure 1. The top of the -
missile shield over the service structure is at elevation 653°0”. Thé missile shield is comprised of -
© 6 conerete removable panels, each 317 57 x 6° 6” x 3", It spans across the refuelmg canal and is
supported on both sides by the Steam Generator “D-ng" walls, '

" NRC Bulletin Requ: estlt 2:

If your plant has previpusly experienced either leakage from or cracking in VHP noulss
addressees are requested to pmvndr, the fol!owmg information: [a, b, <, d]

Response:

The DBNPS has not previously identificd cxthcr ledkage from or (:mcking of its RPVhead
penetration nozzles.

If the susceptibility ranlnng for your plant is within 5 EFPY of ONS3, addressees are
requested to provide the following information: |

a. your plans for fumre inspections (type, scope, qualification tequirements, and acceptance
criteria) and the schedule; A

Responser . '.
‘The DBNPS plans for future inspections consist of the following:

1. A qualified visnal examination of the RPV head will be pcrfo;med during 13RFO, which is
currently scheduled for April 2002,

Visual examinations have been performed during each refueling outage and reviewed by the
Engineering staff. For the 13RFO, a qualified visual examination will be performed. Personnel
perfotmmg this task will be instructed on the type of unacceptable tonditions using ONS3 as the
basis. Inspections will be performed in accordance with a procedure developed specifically for
these examinations that will meet the basic requirements of a0 ASME VT-2 inspection. The
previous inspection video of the cleaned head will be used to help determine any unacceptable
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conditions. The RPY head will be cleaned (as necessary) and v1deotaped ptior 1o retum to
service to re—cstabhsh a baseline for future i mspectums

The acceptance sriteria to be used wul consist of pompamxvﬁ evaluanox;s of any as-found boric
acid crystal deposits to photographs of lqmldng CRDM nozzl,gs observédfat QNS?» and Arkansas
'Nuclug Cue-Unit 1 (ANO-1) and evalyiation againist any idéntifie ) sozzle -

ciruinferential crack above the CRDM nozzle weld, the supplementa ¥

expaided to additional CRDM nozzles, not {0 exceed 10% Adﬁnomﬂly deis pianned that if,
dmmg(heankhnonalsn ppl¢iental examinations; Ay Circu ._uackisndmuﬁodabove
the weld whieh is not thmugh-wan (has not caused a. nouzle 1881(), the prlmtal ,
exapinations will be expanded to 100% of the CRDM riozzdes, A flow ehiaxt of the inspection
plan is shown in Figure 2, Details of the inspection plan will be devdwedpnmtolbc 13RFO

2. Qualified visual exammanons will cvnnnue 10 b performed at subsequent reﬁ}elmg
oulageés. .

Thc DBNPS will continue to perfonn qua!iﬁed visval examinations of the RPV head for
evidence of leaking CRDM nozzles at subsequent refueling outaggs. The visual exammatmn
: procndurewtllbeupdated,asreqmred,tomcludemdwnyexpenence R

MNRC Bullgm Request [tem 3 b: '

Your basis far concluding that the | mspecuons identified in 3.a. will assure that regulatory
requirements are met (see Applicable Regulatory Requirements section). Include the
following specific information in this discussion:

(1) If your future inspection plans do not include performing i mspecuons before Décember
31, 2001, provide your basis for conchuding that the regulatory requirements discussed in the
Applncable Regulatory Reguirements sectmn will confiniug to bé mét until the. mspecuons are

@ lf your future inspection plans include only visual inspections, discuss the corréctive
actions that will be taken, including alternative tspection methods (for example volumnetiie
examination), if leakage is detacted.

The DBNPS is similar in design to ONS3 and ANO-1, which have demonstrated ap abnhty to
identify leaking CRDM nozzles by visual inspection for boric acid crystal deposits. The DBNPS
fabrication records were reviewed to determine how CRDM bores were machined and how
CRDM nozzles were installed. CRDM nozzles were installed in the RPV closure head with a
designed 0.0005 inches o 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 diameter is custom

$14M-05527

NRC017-2687



Docket Number 50-346
License Number NPF-3
Serial Number 2731
Astachment 1

Page 6 of 19

ground to 0.001 inches preater than the final diameter of the associated CRDM bore with a
32AA finish. A general description of the CRDM bores. machining is as follows:

countetbored) -
. »  Final heat freatment of RV closure head -
» _ Finish machine CRDM beores to a 250 finish

"o Rough machine CRDM bores (Note: DBNPS RPY head penetrations wexe not '

A general description of lhc CRDM nozzle mstallauon is as follows:

* Cool CRDM nozzles in liquid nitrogen to -140°F minjmem
» Install CRDM nozzle in specified location
» Allow CRDM nozzle to warm to 70°F -

During the final Quality Assurasnce inspection, CRDM bores were inspected for final top and
bottom bore diameter and verticality, Afier individual CRDM nozzle shaft enstom grinding to
approximately 0.001 inches greater in diameter than the final CRDM bore dizmeter, CRDM
nozzle shafts were also measnred at both the top and the bottom of the custorn ground length.
CRDM nozzle shafts are longer than CRDM bores are decp.. Thus, CRDM nozzle shalt diameter

measurements do not direetly line wp with CROM bor: diameter measyretoents, althobgh in the
case of the DBNPS these Jocations should be fairly close bécause.of the tack of counterbores.
Therefore, the resulting top and bottom dimensional fits are eonsidered approximate. The values
for the DBNPS RPV head are calculated to range ffom a maximum interference fit of 0.0021
inches to a gap of 0.0010 inches. : '

In 1993, the B&WOG perforimed a safety evahation for CRDM nozzl¢ cracking (reference:
previously cited BAW-10190P). In this evahiation, 2 3D finite element model of all major
components of a hillside CRDM nozzle-fo-head welded structure was constructed. The
B&WOG calculation includes the maximum 0,010 inch diagoetric countesbore at the top.and
‘bottom locations (typical for most BRWOG plant designs), which tends to increase the stresscs
in the nozzle and is bounding for the DBNPS. During operation, an interfgtence fit is calculated
to release to becorne a gap due to temperature and pressure dilation, Which provides a leak path
for a through-wall crack that allows detection by visual inspestion. The B&WOG caleulation
assumes a nominal 0,001 inch interference fit, which will open to a maximum gapof 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 calenlated 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 oceurs on nozzle number 50 which, as stated
previously, has been calculated at 0.002) 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 during operation
would be somewhat less for the DBNPS, assuming the 0.0021 inch intexference fit (instead of the
nominal 0.001-inch). This gap would still be expected to provide a leak path to the top of the
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RPV head inthe event of 2 eracked CRDM nozzle or J-groove weld. “The DBNPS has not
observed any _lcakage from th_&se paths during its past inspection activities.

The DBNPS plans to perform inspestions of the RPV head and CRDM npzzlw as recommended
by MRP-48. The inspections will consis o, alified visual inspietis li¢ top RPV head .
barems:talsurfaceatthen RFO schieduled for April 2002.. 1f any Jo arg detes)

d, the eracks leading lo the leak characterized by wpplcm&ntal
examnination and the nozzle will be repaired. Itis cnirently planned that if the leak i3

chatacterized by suppleinental mspectxon 2§ a circumferential £rack above the CRDM nozzle .
weld, the supplemental examnination will be expanded to aditional CROM nozzles, not to

exceed 10%. Additionally, it is planned that if, during the additional suppleinental examinatians,
any circumferential crack is identified above the weld which i is not thmugbwall (has not caused

a nozzle leak), the supplemental examinations will be expanded to 100% of the CRDM nozzles. ~

~ The Applicable Regnlatory Requirernents section of the Bnlletm lists the following regulatory

requirements and plant commitments as providing the basns for the Bullefin. assessment:
s Appendix A fo 10 CFR io “Gencm] Dmgn Cntma--for Nuclcar Power Plants”
~ Criterion 14— “Rcactpr Coolant Pressure Bmmdary" A
Criterion 31 - “Fracturc Prevention of Reactor Coolant Bomdat}' " and
Criterion 32 ~ “Tuspection of Reactor Coolant Pressure Boundary
e Plant chhmcal Specifications . ' » '
e 10 CFR 50.55a, Codes and Standards, which incorporates by reference Section XI, “Rules

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

» Appendix B of 10 CFR 50 “Quality Assumncc Criteria for Nuclear PowaPlams and Fuel
Reprocessing Plants,” Criteria V, “Instructions, Procedures, and Drawings;” IX, “Control of
Special Processes;” and XVI, “Comchve Actions”

The followmg addresses each of these criteria and demonstrates that the criteria will be met for
the DBNPS until the i inspections age perfonned.

The Bulletin states:

“The applicable GDC {General Design Criteria] include GDC 14, GDC 31, and GDC 32. GDC
14 specifies that the reactor coolant pressure boundary (RCPB) have an extremely low
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Pprobability 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 specifies
that the probability of tapidly propagating fracture of the RCPB be minimized; the presence of
cracked and leaking VHP nozzles is not consistent with this GDC. GDC 32 speifies that
cofopongits which are part of the RCPB have the: eapabduy of being pmod:muy inspected 10
assess their stroctural and leaktight integrity; inspection practices tiat do nof permit reliable -
detection of VHP nozzle eracking are not consistent with this GDC.” -
- These referenced criteria state the followwgz

. Cntentm 14— Reactor Coolant Pressure Boundary

"The reactor coolant pressyre boundary shall be designed, fabricated, erected and tested so
as 10 have an e.xtrgmely low probabxlny o_f abnormal leakage, of rapidly propagating failure,
-and of gross mpture

*  Criterion 31 - Fraaum Prevention of Reactor Coolam Pressure Bnundary
" "The reactor coolant pressure boundary shall be designed with sufficient margin to assure
that when stressed under operating, maintenance, testing, and postulated accident conditions .
(1) the boundary behaves in a non-brittle manner, and (2) the probability of rapidly
Ppropagating fracture is minimized. The design shall reflect consideration of service
temperatures and ather conditions of the boundary material indér opérating, maintenance,
testing and postylated accident conditions ani the inéertainties in determining (1) material
. properties, (2) the effects of irradiation on material properties, (3) residual, steady state and
transignt stresses, and (4) size of flaws,”
»  Criterion 32 — — Inspection of Reactor Coolant Pressure Boundary
"Components which are part of the reactor coolant pressure boundary shall be designed to
permit (1) perindic inspection and testing of important areas and features lo assess their
structural and leak tight integrity, and (2) an appropriate material surveillance program for
the reactor pressure vessel.”

During licensing of the DBNPS it was dcmonsuated that the design of the reactor coolant
© pressure boundary rneets these requirements, The followmg demonstrates compliance with the
design criteria for the RPV head nozzles.

* Pressurized water reactors licensed both before and after issnance of Appendix A 1o Part 50
(1971) complied with these criteria in part by: 1) selecting Alloy 600, and other austenitic
materials with excellent corrosion resistance and extremely high fractore toughness, for
reactor coolant pressure boundary materials, and 2) following ASME Codes and Standards
and other applicable req\nmments for fabrication, erection, and testing of the pressure
boundary parts. NRC reviews of operating license submittals subsequent to issuanee of
Appendix A included evaluating designs for compliance with the General Design Criteria. -

‘» ~ Although stress cofrosion cracking of primary coolant system penetrations was not originally
anticipated during plant design, it has occurred in the RPY top head nozzles at some plants.
The smtabnhty of the originally selected materials has been confirmed. The robustness of the
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design has been demonsirated by the small amounts of the leakage thathas( occutmdand by

the fact that none of the cracks in Alloy 609 reactor toolant pressiine boundary materials has

rapidly propagated or resulied in catastrophic failure OEBEOsS fubture: vae!x&h . inherently
_ high fxa;ymre mnglbn;ess and ﬂaw tulemmbf !he‘ 600 stk ﬂ&*ﬁ Az .

) .befoteD vig-Bhsse: vauldreachaneqmvals efr

p.44, Appsndm € describes the acexdcms..‘z price Analyses alieady: in-piace nsing the
plant DBNPS Emergeincy Operating Procedures (EQPs) The exiiting EOPs provide
adequate directions to mitigate any transient mat wonld oecnr shonld therebe a fanlure ofa
. CRDM nozzle.

= Al evidence to date suggests that it will mqwe sevml«qus for thé. matenal to degrade to
t}wpomtthattotalfaﬂmeofmecomponentcgnld D thgt‘time,!facrackshould

form, leakage of pnmaty coolant. on !lic RPV lmd :
: [

service without j )ebpardxzmg the bealth and ,.ety of’thé pub it

Thm:fore, the leqmnemcnts cmablished for desxgn, fractire twghm and mspeetabmty in GDC

14, 31, and 32, respectively, were satisfied during the initial licensing review for the DBNPS,
and continve to be satisfied during operation even in the pmmiet ofa potential for stress

~ _corrosion ciacking of the RPV hiead penetration nbzzés:

The Bulletin states:

*‘Plant technical spccxﬁcamms pertain‘to the issue of VHP nozzle cxackmg msofar as they require
no through-wall reactor coplant system lmkagc. .
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10CFR 5036 contains requirements for Plant Teshnical Specifications. Paragraphs 2 and 3 of 10
CFR 50.36 ate particularly rejevant: .

- 10CFR 50.36(c)(2) Limiting Conditicns for Operation .

... “() Linwiing conditions for operdtion aré the lowest functignal capad) Lgm perfaintance

" levels of equipmient required for safe opertion of the facility. When & limifing condition for
operationi of a iuclear reactor is not met, the licenisee shall shut dowd the resctor or follow
any remedial action permitted by the technical specifications until the condition can be met.

(i) A techieal specification limiting condition for operaiion of & mucléar reactor must be
established for each item meeting one or more of the following triteriar :

Lo

(C) Criterion 3: A stricture, system, of componeni that is pirt of the primavy success path |
and which functions or dctugtes to mitigate a.design basis accident or: fransient that either
. assumes the failure of or presents a challénge tp the integrity of a fission product barrier.

(D) Criterion #: A siruthure, system, or companent which operating expériérnee o -
probabilistic risk assessmént has shown to be significant to public health and safety.”

10 CFR 50.36(c)3) Surveillance Requifements -+ -~ 1, -+ 7,0 0s il

"Surveillatce requirements are requirements relating to test, ealibration, or inspection (o
assure that the necessary quality of systems and-components is maintained, that facility
operation will be within safety limits, and that the limiting conditions for operation will be
met.” .

The reactor; coolant pressure boundary provides one of the critical batriers that guard against the
uncontrolled release of radicactivity. - Thevefore, plant technical specifications gencrally include
a Tequiremerit and assoiated action statements addressing reactor cobdkint pressure boundary
leakage. The limits for PWR reactor epolant pressure bountary léakige ate typically stated in
terms of the amount of Jeakage, e.g., 1 gallon per minute for unidentified leakage; <10 gpm for
identified leaknge; and no reactor coolant system pressure boundary leakage. L

Leaks from Alloy 600 RVP head penetrations due 10 PWSCC have been well below the
sensitivity of on-line leskage detection systerns. Plants have evalisated this condition and have
determined that the appropriat inspections are bare-metal visual inspections for botie acid
deposits during plant shutdowns. If Jeakage or unacceptable indications are found, the defect
must be repaired before the plant goes back on line. If thrgugh-wall boundary leaks of the
CRDM nozzles increase to the point where they are detected by the on-line leak detection
systems, then the Jeak must be evaluated per the specified acceptance criteria.
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The. Bnlletm states: ) e
““NRC regulstions at wcmso $5heiste thag ASME Glass, mgpj:""“ it (wbieh
'nozzfes)musfmgetthemumem:toffsbch i X1 'of the ASMEBo

~ Code, Table IWA-2500-1 [IWB-2500-1") of §
' cxammatxon Tequitements for VHP nozzles ahd rcfexﬁmw Wh-
IWB-3522.1(c) and {d) specify that congitions fnquirmg eoriectiof
leakagaﬁt)mmsulatcdoomponemsanddxscolom{xﬁnbra:"‘ 7 resie
components, insulation, or floor areas which may reveal cvidence of hbrated er lwkage with
leakage defined as "ihe tirough-wall deakage that penetiatés the pi Fni¢mbrane
Thierefotes 10 CFR 50.55a, through ifs referenee 16 the ASME Code, dbes not penmt thn‘)ugh—
~wall cmckmg of VHP nozzles.”

. “For through«wall leakage idénitified § by vxsual exammuons in acqo:dancg with the ASME
Code, acceptance standards for the identified degtadanon A6 pr L ITWB-3142.
Specifieally; supplemental examination (by swrface or volumictiis Corre
Imeasures of répairs, analytical evaluation, and teplaoeimnl prowdc methods for determmmg the
acceptabxlny of dcgraded mmpohems,” ' 3 :

10 CFR 50. 55a requixes that inservice mspechon and tcstmg b;: perfonnéd per thie tegmremenb

of the ASME Boiler and Pressure Vessel Code, Section X1, “Inservige. Inspection of Nuclear
Plant Components.” Section XI contains applicable rules for examination, evaluation and repait
of code class componenss, including the reactor eoolant Pressure boundary.

". The DBNPS performs visual inspections for evidence of lcaka\ge by examining the RPV head
surface and the CRDM flanges per the requirements of NRC Generic Letter 88-05, “Boric Acid
Corrosion of Carbon Stéel Reactor Pressure Boundis
boundary leakage is suspected, supplemenml examinations of the affectei] CRDM nozzle will be
performed to characterize the integxity of the nozzle, Some plants have tondutied inspections
beyond those required by Section X1 and NRC Generie Letter 88-05. These | mspectwns have
included visnal examinations of 100% of the bare metal surfaces of the RPV licad; eddy enrent
and liquid penetrant surface examinations; and sppplemental examinations of the nozzles. Thew
:supplemental inspections conpled with the cvaluations of cracking that bas been found are

considered to have provided a dcfenSe-m-depth approach for mvesngatmg and molvmg this
issue.

The acceptance standards ate as detailed in Technical Specifitations for pressure boundar_y
leakage since the program nnder Generic Letter 88-05 is not 2 Code-required inspection
pfog{m

TAn crratum appears to cxist in the Bulletin. Table IWA-2500-1 is cited, but does not ex:st I
appears the citation should have been IWB-2500-1

ity Components in PWR Phints,” 1f pressure
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Flaws identified by supplemnental methods will be gvalpated in accordance with the flaw
evaluation rules for piping contained in Sectjon X1 of the ASME Code. This appmach has been
- .accepted by the NRC. Any flaw mot mectmg the mquxfemems for the mecusk:d service pcnod
would be repaired prior 1o remmmg tto semce , . )

Repmtoxpvmaummmubepufommmmmm tet;tmemznts, ‘
NRC-approved ASME Code Case requirernent , OF 30 altemaﬁvc rqmr o xtplaccmwt method
approved by the NRC. : '

The DBNPS comphes with these ASME Code reqmrcmehts thibugh nﬁylemcntauon of the
Insgrvice Inspection Program. ‘In additipn, additional inspections ate conducted in accardance
with the program developed to mees Generic Letter 88:05, If 3 VT-2 of qualified visual
examination detects the cracks or leakage in the CRDM npizzles, cortective actions will be
performed in accordance with the DBNPS eoueqnve act:on pwgram, No new plant actmns are
necessary 10 satisfy the regulatory criteria.

The Bulletin States

“Criterion D(oprpcndnx B 10 CFRPmSO ‘statés that spéclal phasesses, inetiding
nondestinctive testing, shall be controlled and aceomplished by quaiiﬁad el using
qualified procedures in accordance iwith applicable codes; standakds, spemﬁmons, criteria, and
other special requirements. Within the context of providing assurance- of the structural integrity
of VHP nozzles, special requiremnents for visual examihation would g tequire the use of a
qualified visual examination method, Such a method is one that a p} ant»speexﬁc analysis has
demonstrated will resulf in sufficient leakage to the RPV head surface for a thtough wall crack in
a VHP nozzie, and that the resultant Ieakape provides a detectable deposit on the RPV head. The
analysis would have to consider, for exarple, the as-built cp m of the VHPs and the
capability to reliably detect and accurately chatacterize the sovrce of the Jeakage, considering the
presence of insulation, preexisting deposits on the RPV head, and other factors that could
interfere with the detection of leakage. Similarly, special requiretments for voluinetic

. -examination would generally require the use of a qualifiéd volmietric examination method, for
example, one that has a demonstrated capability to reliably detect mkmg on the OD of the
-VHP nozz.le above the J-groove weld”

The deslgn shrink fit of the CRDM nozzles at the DBNPS is snmlar tothe dmgn shrink fit of the
‘ONS units indicating that through wall cracking of the nozzles of the magnitude seen at ONS
shiould produce visually detectable evidence of leakage on the RPV head. The gualified visual
inspection and the personnel involved in the evaluation of the results will be VT-2 qualified and
familiar with the anticipated type of indication that any Jeakage would cause. Any other NDE
techniques and associated equipment that may be required is presently being developed and
should be quahﬁed for the DBNPS 13RFO in the spring of 2002. ,
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The Bulletin further states:

“Criterion V of Appendix B to 10 CFR Part 50 states that acnvmw affecting quality shall be
presmbed by. do;umented instructions, procedures, or‘drawm 38, 0f appmpnate to the

'appropnatequanniauvcorq\mhf X eterigini
activities have been satisfactority accomphshnd Vlsua and Vol \
nofzzlw are actwni&s that shonld be dMented in accurdance wx(h thﬁe reqmmments .

The qﬁ'onx mdcnakcn lo inspect, cvahxate, and /ormpaxr tbe DBN;PS RPV hend penetanons
will be condicted and documented ity accordance with firocediires which coniply with the
'.FENOCQuabtyAsmmcchgramdentenonVoﬂOCFRSO AppendixB .

" - The final cmel:ion c;ted by the Bnlletm is stated as follows

"._s;shall be established to
: ,téd, For significant
cludc mot detmmmanon and

“Criterion XVI of Appcndv( Bto I0CFR Pan 50 states that meag
assure that conditions adverse to quality are : promptly identifi
conditions adverse to quality, the measures taken shiall
coirestive dction 10 prectude repatition of the ady
therootcauscdetenninanomsmwnam:ounde-_, idirtg thié n T i
and the required actions to mitigate future crackirig, ’rhme actions could mclnde pmactlve
inspections.and repair of degraded. VHP nozzles.”

In addressing Criterion XV, there are two important attributes pertinent to RPV CRDM nozes
cracking.

Fixst, Criterion XV1 states “Measures shall be established to assure that conditions adverse to

" quality....are prompily identified and corrected.” This exiterion i parhzmymstby the DBNPS’s
awareness of industry expérience, and has been iniplemented in this m it the DBNPS
coirective action program whereby industry éxperience is evatuated-for ility to DBNPS
and the applicable corrective actions, as needed are determined. This is tongistent with the
NRC’s generit communication process, implemented by Information Notices, which reports

-~ industry experience, but does not require a response to NRC, Licersees are éxpected to evaluate
the applicability of the information containied in the Infonmtion Noti¢¢ and docuinent a specific
assessment for possible NRC review.

Criterion X VI provides the objectives and goals of the corrective action program, but leaves to
the licensee the responsibility. for deteimining the specific process o accomplish these objectives
and goals. With regard to the Bulletin response, Critesion XVI does not provide specific
guidance as to what is an appropriate response, but rather, the licenses is responsible for -~
* determining actions necessary to maintin public health and safety. In this particular instance,

the licensee must justify its actions for addressing the PWSCC of RPV head nozzles.
Furthermore, the regulatoty criteria of 10 CFR 50.109(2)(7) provides supporting evidence when
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it states “._.if there are two or more ways 10 achieve comphance then ordmanly- the applicant’
or llcensee is free to choose the way which best smts its purposcs ~

In mumnaxy the mtegmmd mdusny appxoaqh 1 mspccﬁon, mom.t ring, cauae etermination,
and resontion of the idéntified CRDM nozzle cmclung iwin qomphancé with the ’pexfonnmce-
basedob,}gcttvcs oflOCFRSO Aypendle o

lfthgsusccpibﬂntymkag for yomrplaqm gmtertham P ' andl‘ ﬂmn:so EFPY of
ONSB adﬁrcssecirammquwcd to provide thc followmg infotmation. [a and b :

Addressees are requested to provide che followmg mfonnauon wnhm 30 days after plant -
testan following the next refueling outage: .~ 7
a. .a deseription of the extént of VHP nozzle leakage and ¢mckmg dezected atyour plant,

including the number, location, size, aid natisié of eack Cratk detectedk;
b. if cracking is identified, a description of the jnspéctions (1ypé, scope, qualification
- requirements, and accepltance criteria), repairs, and othier Corpectivis actions you have
taken to satisfy applicable. regulatory requirements; - Fhis inforrz tion is requested only if
there are any changes from prior information submitted in. ac(‘-ordmxcc vmh this bulletin,

Response:

The DBNPS will provide the NRC with the followmg mformanon within 30 days afier plant
restart following the 13 RFO scheduled to begin in April 2002:

a A dcscﬁplion of the extent of RPV head nozzle Jeakage and cracking. This information
will include the number, location, size and nature of each crack detected.
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NRC017-2696



Docket Number 50-346
License Number NPF-3
Serial Number 2731
Attachment ]

Page 15 0f 19

b. A description-of the inspections (type, scope, qualification requirements, and acceptance _
criteria), repairs and othcr corrective actions faken to satisfy applicable xegulatory

requirements,
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Key Information

# 'EPRI Susceptibility Determination Criteria:. .

4 'Déﬁs-B&SSé Nuclw qucr Station

Lifetime EFPY

14.7

RPV Head Temperaturs

60 B°F

=  CRDM Nozzle Information

(e ofNoes

0

Inside Diameter

2765 m.

1 Outside Diameter

4001

{ Minimun Distange Betiecn Nozzle Centerlines _

11215,

* Nozzle Arrangement — 69 CRDM Nozzles
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COMMH‘MENT LIST

The: following list identifie ies those’ actions committed 1o by the! Davxs-Bsse Nuclear_

Power Station (DBNPS) in this document Any otfier actions discussed in the submittal
represent intendéd or planned actions by the DBNP$ They are described only for
information and ar¢ not regulatory comimitments, Please notify the Mariaget - Regulatory

Affairs ((419)-321-8450)) at the DBNPS of any quwnons tegardmg tlns docnment or.

associated tegulatory commitments.

'D . ~.A.VV.A‘

For the 13RPO a quahﬁed visual examination wul be

| performed. Persomel performing this task will be jnstructed.on
the type of unatceptable conditions using ONS3 as the basis,
Inspections will be performed in accordance with-a procedure -

basic mqumemems of an ASME VT-2 i inspection, The previous
mspectmn video of the cleaned head will be used fo Help

| deteomine any unacceptable conditions. The RPV head will be
cleaned (as necessary) and videotaped pnor 10 retumn 1o service

{ to re-establish a baseline for future inspections. .

developed specifically for these exmninations that will meet the |

13%RFO

The acceptance Criteria to be used for the qnaldiedvxsualmspecuon

will consist of comparative evalyations of any as-found boric acid

crystal deposits 1o photographs of leaking CRDM nozzles observed at

ONS3 and Arkansas Nuclear One-Ugit | (ANO—I) and cvahmuon
~against any identified leaking CROM nozzle |

The DBNPS plans to perform inspections of the RPV Bead and CROM
nozzles as recominended by MRP-48, The inspections will consist of
qualified visual inspections of the top RPV head bare metal surface at
the 13® RFO scheduled for April 2002. If any leaks are detected, the
wumwﬂbedetmned,dnauksleedtngwﬂxekakshamm
by supplemental ¢xamination and the nozzle will be repaired.

Details of the qualified inspection plan will be developed prior to the
1 13RFO.

The DBNPS will continue to perfonn qualified Visual examinafions of
the RPV head for evidence of leaking CRDM nozzles at subsequent
refueling outages. “The visual examination procedure will be vpdated,
as required, to include industry experience.

Ongoing

Flaws identified by NDE methods during the CRDM nozdes
inspections that are beyond cujrent xequuements will be evaluated in
accordance with the flaw evaluation mles for piping contained in
Section X1 of the ASME Code . .

“Ongoing
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COMMITMENT LIST {continued)

[ The DBNPS will provide the NRC with the following information

: 30 days following end of
within 30 days after plant restart following the 13* RFO scheduledto | 13* RFO
| begin in April 2002 _
a. - A description of the extenit of RPV head nozzle leakage and
cracking, if detected. This information will include the
number, Jocation, size and patre of each crack detected.
b.  A.description of the inspections (type, scope, qualification
- requirements, and acceptance criteria), repairs and other
cotective actions faken to satisfy applicable regulatory
requiréments.
$14M-05543
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