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Entergy Nuclear Operations Inc
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INDIAN POINT NUCLEAR GENERATING UNIT NUMBERS 2 AND 3
LICENSE RENEWAL APPLICATION
REQUEST FOR ADDITIONAL INFORMATION

in light of Operating Experience (OE} that has occured coincident with and after the U.S.
Nuciear Reguiatory Commission (NRC or the siaff) evaiuation of the indian Foint License
Renewai Appiication (LRA) and issuance of ithe Safety Evaiuation Repori {SER), the staff is
concerned about the continued susceptibifity to failure of buried {i.e., piping in direct contact with
soit} and/or underground piping (i.e., piping not in direct contact with soil, but located below
grade in a vauit, pipe chase, or other structure where it is exposed to air and where access is
limited) that is within the scope of Title 10 of the Code of Federal Regulations (10 CFR) 54.4
and subject to aging management for license renewal. The staff reviewed the LRA, SER and a
letter dated July 27, 2008, from the applicant addressing buried pipe pregram modifications as a
result of recent site operating experience. Based on the review of these documents subsequent
to the recent industry OE, the staff does not have encugh information fo evaluate how Indian
Point is impiementing changes to their program based on the industry experience.

ISSUE

b

e
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i
inspections for the staff o getern 0
aging effect Tor all typesfmateriais of in-scope buried pipes je.g., safety/code ¢
potentiai o reiease materiais detrimentai o the envirenment {e.q., digsei fuei and
radioisotopes that exceed Environmental Protection Agency drinking water standards)].

2. The staff believes thal buried coated steei piping is more susceplible 1o potential failure if
i is not protected by a cathodic protection system unfess soil resistivity is greater than
20,000 ohm-cm.

3. The LRA and supplemental material did not contain encuah specifics for the staff to
understand the general condition of the backfill used in the vicinity of buried in-scope
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interior of the pipe provided the surface is properiy prepared. However, beyond
vitrasonic technigues, the staif is not aware of ancther refliable volumetric inspection
methodology that is suitable for inspecting buried in-scope piping. This is pariicularly
true, in light of industry experience, with guided wave ultrasonic technology.
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RA nd UFSAR, it is not clear tc the staff what in-scope
piping or if such pining will receive inspections
al Su lrfnr‘ﬂfu“. Mnnﬁnrmﬁ Program.
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type of Coanng Given tnat cathodic pFUIEbUUH fas not been insia
in-scope piping, the staff iacks sufficient information io conciude that the applicant's
evaiuation of soil corrpsivity wiil provide reasonable assurance that in-scope buried
piping will meet its intended iicense renewat function(s). Specificaliy, the staff is
concerned with the following:

a. While the applicant stated that it will include consideration of soll resistivity and
drainage, it did not state that other important soil parameters would be included
such as, pH, chlorides, redox potential, sulfates and suifides.

b. The applicant did not state how often it will conduct testing of localized soil
conditions, nor provide the specific locations relative to buried in-scope piping
that is not rafhnr}arzilu protected

g
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a. The d;’)plibdﬂ[ did not SpEC!TICEIIy staie how IOCEIIZECI SG!! data wii DE factored
into increased inspections, inciuding the specific increase in the number of
committed inspections by material type and iocation.

REQUEST

Respond to the following:

a. Describe how many in-scope buried piping segments for each material,
code/safety-related piping, and potential to release materials detrimental to the
environment category \.\.rlli be inspected

b For the 45 niannad inspnechinng prior to tha narind of extended onarstion
1 rl!ull I wrsA i lu’u\:vuvl (L=} '.I! LA™ A BN R VR N i L '.!\.al 1/ W e AR e Al UH\ilull\Jll,
i Henas rrvmiemg wanif sevmeiat AF am o svmovatod divmet vicnial inemacbioey ~F dhe
i, P IWYY 111G WVIE LU Ia1aL W Qb TAMLGQVALTLE WIPTLY VIieWal lllaFUULlUll WIS
mbemrmal ot ade e A e by oeiasd mina
Cxicing: Suimatas 01 ine DUned pipe ¢
L9, I | SNSRI SRR 1) SURNY . S PP S R AUV RN [t S - o =Bl ke - -1
1k ¥VHALUIRTIYUL O AN Wil U2 2XLaVdIcUd di gV d UINrel Visudl
inspection conducted?
1 Aszasament of Qverail Soil Cory rogivity to Qtegjl C.B. Dillan, Corrosion Control in the Chermical Process
, Second Fditicn, Matarials Tprhnnlggy Institute of the Chemical Process industries, inc. and
Washmdm Suburban Sanlf iy Commission.
© ANSYAWWA C105/A71 A “Pnl hy ene Encasement for Ductie-ron Pine Systems”
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e. Understanding that the total number of inspections performed will be informed by
p!ant-speclf ¢ and m,dustru nnpmhnn experience, what minimum number of
inenartiane nf huriad in-e.ﬂnnm ninlnrt ia nlannad during tha 40 — B0 and 50 — G0
" |Urd'd“."klv¢ A%F N e ] el B U\Jv’-’u le’ll lv L S LR = £ D T W rwm e wr
wnnr aroratina naricede? Whan deesribina s misimo s rermhar of ndannad
]‘lﬂ' Uyhlﬂhllla V\J"UVUv ¥Vl u\vﬁ\}l!vlll:’ WL Pt At Rbd b b Sl L I et Wit ylﬁ‘ll H % b
nnnnnn tirmonem rAbfavanbimabn lhnbiaman msatbariosl sadalcafodo _ealatsas] mimiees s
HIDPC\'UUIIB) MINTECHINIALT WSLVYOT 111adTiigad, UUUGIQQIUL,"ICIQLUU PRI, Al
potent:ai o rei‘ase “nateriais detrimental to the environment category piping

d. What specific inspections wiii be performed for the iP3 security generaior
propane tank and at what frequency?

Respond to the following:

a. Confirm at IP2 that the service water system and at IP3 that the service water
suction piping are the only in-scope steel piping systems currently protected by a
cathodic protection (CP) system

b For those systems that are protected by a CP system:
L Has ing been
m

iif. WWhat is

C. For buried in-scope steel p;pmg sysrams that are not camoclcany protected;

i Justify why this piping will continue to meet or exceed the minimum
design wall thickness throughout the penod of extended operation,
assuming that no coatings are applied to the piping, or

i..  Justify why the numnber of the planned inspections of this piping is
sufficient to reasonably assure that this piping will continue to meet or
exceed the minimum design wall thickness throughout the period of
extended operation.

a Provida detaile nn any furthar aveaystinne condiictad cinpra hoby 20000 that
Tt AWl W N el LRI Wl L TR !J BAAD LI Ihr? S Nl W OELIT AT T i) 0 G e il a2 1] i UH!J LR A A L~ 1Y
rravida imoinbd Al tha aviant af camaAition of e i lify AfF e Banl Sl e B ciisimibye
PELVIUWT BI0R L D IS AL U WAT BATLUT U1 W T dua iy G i h@ieninn i wic ity
A b irimel mimoan
O pUNCO PDIpes
{ amd be . - £

cr

were is no futher information on the condition of the quality of backfill, JUSIiTy
why the pianned inspections are adequate to detect poientiai degradalion as a
resuit of coating damage, parlicuiarly in steel buried pipe systems that are not

protected by a CF system.
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4, Respond to the followin

a in absence of a qualified method, and until such time that one is demonstrated to
be effective, wh:;f alternative insnection methods will anpmv emplov when

........... L= h ) R e ke e LR AW AN En

avcavatod r{arnﬂt vicnal e¥aminations are not nosgible dus ‘l‘n plant eonfiguration,

S AN, T Y Ty P e

I boetifyy cubug b samatlvnsdo idardifind im o raocmanos tn ram ant Aa owilt ha affantive ot

LN \JL.IDLII)‘ \IHII‘Y Wi 31T IWAID T IR ICAd 1 ICO'J‘..H P LW lUl«'HUDL TTLA YW HE ARG W TR W AN
................ Inlon sy svcmin o blamd o lmarimA i _amAana minins ocobasmae ool measad
'.Jl vsuulg s iaars CADOUNSIN AT Uiaatl UG LBHIOW lll'DbU’JG plpl IH ayotcu:a WYY TS
their current licensing basis function

C. if a voiumetric examination method is used, what percentage of inierior axial
iength of the pipe wiil be inspected?

5. For in-scope underground piping, respond to the following:

a State what systems have underground piping and indicate the corresponding
length of piping.

b. State how often and what guantity of underground piping for each system will be
inspected by an aging management program {AMP), and indicate which AMP will
be used.

a8 Roennnd tn tha fnallonwine far boriad incecrnne etaal ninina withnit cathndie neatactinn:
5! Reepond to the following for buried in-scope steel piping without cathodic protection:

- Chonton tadnmd mail ;mamrsarn atoare anll b il iiladd im dtaa amabiinis AF ol Amrem e

o WILCELS VI Tal DU ydlal!lal‘:la VVHI O THIGAIGATT W 1T LIS a alyal:p L) - LW l..unuawuy
Deyond soil resistivilty and drainage.

D. State how often soii sampiing wiii be conducted and in what iocations.

c. State how the various soil parameters will be integrated into an assessment of
the corrosivity of the soil.

d. State how localized soil conditions will be factored into increased inspections,

including the specific increase in the number of commitied inspections by
material type and location.

I.
-
3
>

Rev. 1, Generic f-\Qir‘lg Lessons Learned (GALL) R ;“J ort,” {the GALL Report)
aduresses inaccessible medium- vonage cables in Aging Managemeni Program Xi.E3,

“inaccessibie Medium Voitage Cabies Not Subject io 10 CFR 50.49 Environmentai Quaiification
Requirements.” The purpose of this program is to provide reasonabile assurance that the
intended functions of inaccessible medium-voltage cables {2 kV to 35 kV), that are not subject
to enviranmental qualification requirements of 10 CFR 50.49 and are exposed 1o adverse

localized environments caused by moisture while energized, will be maintained consistent with
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the current licensing basis. The scope of the program applies to inaccessible (in conduits, cable
trenches, cable troughs, duct banks, underground vaults or direct buried installations)
meditim- \mifanp rah!pq within the SCOpE nf license renews! that are qub;pr’r to qmnlﬁcant

maoisiura simu |I+nnnn1 lei\f with emmfmmm‘ voltage
noigitire simiianaodiet Heal aga
TFinm swmmlimotiorm ~d 2Al ] Dommactd ARAD VI B9 3 snmAin aaldbermm mnlalae wone hoooas An tha
FAE SPPHCANUON OF WALL NERTT ANVIE Ao 10 MEGIIM-vOagl Caoitt was 0asal O ind
_____ Llamm mvsm m ot i mm smzcom i m i bn md blmmn dilmmom T ¥y simimem A ol 2le e P AL i PN RV REPRPUG SOV TN |
Uptﬂdu”g prﬁllﬂllbk‘: AVdHalIT al LT LHFTFS MEVIDIDN | U1 U2 3ALL MTPUH Wad UCVGIU[JUU
L _ _ [ | S iL .lf Ry

I
HDWEVEF FBCEH[I)’" UGHIEHEU IHDUSIIy oper Il?g EXPEHEHLE indicates ihat WHLEID
or moisiure can be a coniributing factor in inaccessibie power cabies failures ai iower service
voitages (480 V to 2 kV). Applicabie operating experience was ideniified in licensee responses
to Generic Letter (GL) 2007-01, “Inaccessible or Underground Power Cable Faiiures that
Disable Accident Mitigation Systems or Cause Plant Transients,” which included failures of
power cable operating at service voltages of less than 2 kV where water was considered a
contribeding factor,

Recently-identified industry operating experience provided by NRC licensees in response to

Gl. 2007-01 has shown: {a} that there is an increasing trend of cable failures with length in

service beginning in the 6™ through 10" vears of operation and, (b) that moisture intrusion is the

predominant factor contributing to cable failure. The staff has determined, based on the review
f the cable failure dmfnhuhnn that an annual mqpprimn of manholes ;md a cable test
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moisture. The staff has determined mat event driven inspections of canie mannoles in addition
ta a cne-year perindic inspection frequency, is a conservative approach and, therefore, should
be considered.

ISSUE

The staff has concluded, based on recentiy-identified industry operating experience concerning
the failure of inaccessible low voltage power cables (480 V to 2 kV) in the presence of
significant moistura, that these cables can potentially experience age related degradation. The

I'B

c=mi’f noted that the appl cant’s Inaccessible Madi um-\/nftaﬁn Cables Program does nof address
inaccessible low-voltage power cables [400 V {nominally --.BO V) to 2 kV inclusive]. In addition,
mnara framiisnt cahls faet armd cahlla reanhelas inenartiomn framiannione fo a fram tan and fuen

LR R L AR ll\;\.‘l—‘\wll\ WLy LWl R30I WOk I I1IGRT H N W 1 I\J’J\autlull II\JHUUI Tl \U.& g FNALTL LS RN LWY WS
veriinres Foo o Aams A Urmar racrnantiyaihot cbheaild b o maanbirobod feaomemmi s b flman Ko fis)

Jutio A ola diid VNG Yodl,) TTopRGLUYGLY ] QNIVWR U5 @Y alualed W GRS LUial L% l"tull“l._\d

Immmmm il &l swn YV lhrurs e T mba o s st i b md o SN Uy R Y  JURg S ey [ I Ry

P IALLAT OIS lVIUUiU!iI"‘VUILdH\: S diie PI Hl Al 1251 c:lil IIbp(‘JblIU!! ITﬁqUCIIbIEb ”: Vbl IIIU blly
ang pia“;t—:;peceﬁc operating experience and that test and inspection frequencies may be
increased based on fuiure indusiry and piant-specific operating experience,

REWUES |
Provide a summary of your evailuation of recently identified industry operating experience and

any plant-specific operating experience concerning inaccessible low voltage power cable
failures within the scope of license renewal (not subject to 10 CFR 50.49 environmeantal
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qualification requirements), and how this operating experience applies o the need for additional

aging management activities at your plant for such cables

1. Explain how Entergy will manage the effects of aging on inaccessible low vollage power
cabies within the scope of license renewal and subject (0 aging management review;
with consideration of recently identified industry operaiing experience and any piani-
specific operating experience. The discussion shouid inciude assessment of your aging
management program description, program elements {i.e., Scope of Program,
Parameters Monitored/inspected, Detection of Aging Effects, and Corrective Actions),
and FSAR summary description to demonstrate reasonable assurance that the intended
functions of inaccessible low voltage power cables subject to adverse localized
environments will be maintained consistent with the current licensing basis through the
period of extended operation,

2. Provide an evaluation showing thaf the proposed Non-EQ Inaccessible Medium-Voltage
Cable Program test and inspection frequencies, including event-driven inspections,
ingorporate recent industry and plant-specific operating expertence for both inaccessible
low and medium voltage cable.

3 In Commitment 40, Entergy committed to evaluate plant-specific and industry operating
experience prior o entering the period of extended operation. Explain how the proposad

- S o ot LA_ —— Ak r . e L . _— e . tL -

Non-EQ Ihaccessible Medium-Voltage Program will continue {o ensure
indusiry and piani-specific operating experience wiii be incorporated into the program
such that inspection and fesi frequencies may be increased based on fest and
inspection resuits.

RAl13.0.3.1.10-1

BACKGROUND

By letter dated July 26, 2010, the applicant provided clarification of LRA Section B.1.28. "One
Time Inspection - Small Bore Piping " The applicant stated that its Inservice Inspection {ISI}
H i [

f

LRl ) Ll 1 R I e

Program includes periodic volumetric examinations on ASME Code Class 1 small-bore socket
weirds The anplicant further etatad that the inenactinn yvolume g in arcordance with Aauidalines
W T v LI L Mr’rlllvh-! S TN R Il TR L W K TEAL LI s lII\IF\w'U‘l.IUII WAWATRAT T TP 1T F S F hdid ] 1% YYLLY T Hulu\dllll\#‘;
sotabdichad in MDD _1AS8 whirkh racsammaoancde avaminatioan oF Piva aoas omabat s sl imebs

T FAEARSTE] I ld 127 $MEL LD ETTW/ WV IEIAa ] PO NN TAQIIIRT ALV WA RIS OO TS VST ICE 1wt
mirmred tha fonn o s voonla The memeliamet mbom midoand pomomd embmenk aemodflm s smcen bl s e v o e o ot e
LEYOTH U3 WS UF Wi WEIl, 1 NS dppriGainit disd Gl TCCEn Dani-Spechic Opefauing CXpencnoe
tem varlmtoale Jowm e vaan s R ST Ay Syt I JE I 20 Y P OO Y S [ S (RN IR S & SNPUUY [ R N R
WL iSanay e Wds UCIQLUTU I & Widad | DULKSL WEIG, JHY TRITTRNLEA IR TeIaleUu LI nee
™ s P P N el N W W I I e W o N WY ke ot PHE P 4 L oAb Loal i i 1 1 -1 - r's Ll
CEVEHT REPON \LOCHAFLG TU-UUS-UL ) 1R 31N NORA (Nal INe appiCari ald Not proviae INTormaioin
that suppaoris its conciusion on the faiiure mechanism.

The staff noted that for P2, the facility operating license (DPR-26) expires at midnight
September 28, 2013, and for 1P3, the facility operaling license (DPR-64) expires at midnight
December 12, 2015. The staff further noted that both P2 and IP3 will be in their 47 15| interval
upon enfering the period of extended operation,
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ISSUE

The staff noted that the inspections performed by its Inservice Inspection Program for ASME

Code Class 1 emall-bore socket welde only include the base metal, one-half inch beyond the toe

nf the susld B ic nat ~laar 4 tha otaff hmase an inenactinn af the lace matal anadhalf inch havana

WL L W YW, T Id 1A A LT LA LD Dy diddl f #0ruy i i1i IUH\JVHUII AL R P pRA RTINS W ShACE CE R e f s

bl dam K bl 2o in oAsmsmeminle A Aadaatines Armalsive dm s ACAMIE Meadas Mince 4 ocrmmatl hars

LHIT (UG W LIS WTRS, o Lrﬂ[JuUIC W CLISLLN IH \.—lau!\lllH THE L1 IGE P iIVIb. wWridlilo W Iiga-da2 | w3 IR Al hr

sOCKel weld mistal

REQUEST

1. Expiain how Entergy will manage aging (i.e., cracking) in the weid metal of ASME Code
Class 1 small-bore socket welds.

2. Clarify if the inspettion volume seiected for the proposed volumetric examinations of

ASME Code Class 1 smali-bore butt welds, performed by the One-Time

Inspection - Small-Bore Piping Program, includes the weld metal. If it does notinclude
the weld metal. justify that the inspection volume is sufficient and capable of detecting
cracking in the ASME Code Class 1 small-bore buit weld metal.

3. Based on the operating experience at Indian Point, justify that an aging management
program that performs periodic volumetric inspections of the weld metal for ASME Code
Class 1 small-bore socket and bult welds is not necessary In lisu of this justification,
mranira an aminm rmanasarant rraaraens fthab nellidao rariaAdias ushimatris imcnanticese ey
}JI WY I QT Gall lu Illﬂllﬁsbl Hzn 'JI Usl CRUAT AL IV O ’Jb! LA WAIILEE PR | i I l-Dr.}\.—UtlUl DLW
ey oy B I~ T Te T I L R T o o P g Pt B P N oy o vy P |
THANAYT LIQLRIER T ST DG T PR R a2 TIU WIS a2 0%IAlTU WEHE HITIA LaUVLRTL Wil Tacial
and butt weild metal).

4. Whether a one-time inspection program or periodic inspection program is selecied,
clarify the implementation schedule of the inspections for ASME Code Class 1
smali-bore piping Including the associated welds (socket welds and butt welds).

RAl 3.0.3.1.16-2

BACKGROUND

SRP-LK Section A.1 2.3.4 states that when sampling is used a basis should be provided for the

inspection population and sampile size.

The "monitoring and tranding” prodaram slement of GALL AMP X M35 rarommends that tha

o SUNE AT e W ] DI IS0 W AT e UV ARG TR DT TN D Ly IS
vntiimaoatrie inenactinmn chanld e narfremmand at 2 cniffiniant mmabaer AF lamsatiamne bo aosiira an
VAR NIOH I TR T LBl ol iVuiid O poriUnimicou di o outaiSnil Duiiecs) OF 10Lduons (O dl5uUuic an
adamiints anmmenla Ciirlarmasmems Hais miimalae e comemla aioes 00l o lhovand ne ooinmasbitaiiiz
QAUSH UGS 2GS, T WUITHITEAG, LHHO TRITIWVTT, VI SAlTIRIT 1o, Wi UGS PdaTu U SUSLTRPLLNINY,
e aey sueg i 4 e el ol o T Ty I Nt [y Py L PO [ Hapey. | SRS Ppppeny B S S T SOy eyt ey |
NSPICGLALEHEY, WSS LUDIBIICTALLION S, UPSTaliE Y DAPDSHTT e, ST TR 100alilbns W e 1otdl

. - s

The staff noted that the applicant did not provide its basis for the sample size that it selected.
Specifically, the weld populations and the sample size were not provided to the staff, therefore it
is not clear to the staff what percentage of ASME Code Class 1 welds, both full penetration
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Provide the tolal poputalions o
indian Point for each unit. Justify that the number of sampiles, for boln bull weids and socket
weids, is sufficient {0 ensure that an adequate sampie is seiected for inspections io be
performed.

RA} 3.0.3.2.10-1

BACKGROUND

NRC staff has determined that masonry walls that are within the scope of license renewal
should be visually examined at least every five vears, with provisions for more frequent
inspections in areas where significant loss of material or cracking is observed.

ISSHIE

RSV ] ue

Tinen | DIA il ok dissmsrmm Plaa marmsmdimem foboeml Far fm ammemo ramornets casel o
TS L QG UL QIDLUDD WIS HISPTLUUN INSIVarl 1ui WraLupe madoniy Wwais,
Faps /s iy

MEWUEDS |

Frovide the inspection intervai for in-scope masonry wails, if the interval exceeds five years,
clearly explain why and how the nterval will ensure that there 1s no loss of intended funchion
between inspections.

RAI 3.0.3.2.156-1

NRC staff has determined that adequate aceceptance criteria for the Structures Monitoring
Praaram shouid include aguantitative limie for characterizing deoradatio Chaptar 5 nf AC)
Frogram snould incitide giantitative i 18 or characterizing degradaton. Lhapier o of AL
2AQ IR nravidae arcardakls criteris far sancrata etriictiiras IF tha ascantanes ~ritaria n A
WIS LA F.flv\’l\.!\.f‘? uuwuyﬂuu“.a WP IAAY TR W W) 1] Wbt 2 R LA LA W, 1+ S0 ESr n‘ier’lal o AT RILGIINIGR M AWl
DAG D arn nnt tiend tha ninmd omanifie crtario chaded o dmmaribmd amel o dasbinam] mania fan
WL AN ANG VL Waohd, LTI HICII u“'apcumu LA HGHTG SN WO WS SUI VG alf I a 155001 1 HLa JOSES 31U
s it Ermeen AT DA DEY sl ol b sy simla

geviation mom AL o4d. o SNoWG 0e ProviGed.

I Fultal ¥ in

1oL}

The LRA did not clearly identify quantitative acceptance criteria for the Structures Monitoring
Program inspections.

REQUEST

1. Frovide the quantitative acceptance criteria for the Structures Monitoring Program. if the

OAGI0000965_00009



eritaria dovinta fram thoee diccnicead in ACH 340 3R nrovide technical iustification far the
Ad PTG R ¥ IR RS TN/ 5T R INAa% S Nehdnd @i Wl 11 0 s D /TR W Ry Pl W W TRARY LW A TR PR S ] 5 e b S e i A b * S
A e e
LHIICI S LGS

if quantitative acceptance criteria wili be added {o the program as an enhancement,
state whether Entergy pians to conduct an inspection with the quantitative acceptance
criteria prior to the period of extended operation. if there are no pians fo conduct an
inspection with quantitative acceptance criteria prior to entering the pericd of extended

operation, explain how Entergy plans to monitor and trend data.

n

RAI3.1.2.2.13-1

BACKGROUND

SRP-LR Section 3.1.2.2.13 identifies that cracking due to primary water stress corrosion
cracking (PWSCC) could ocour in PWR components made of nickel alloy and steel with nickel
alloy cladding, including reactor coclant pressure boundary components and penetrations inside
tha RO eiirh ac mroaceiirizar hasatar choaathae and clanvat narzlae and Athar intarnal

LEiv RSy WItd et ,..n\;uuuiu.vl FINALALYWr] WAF Iha Gl 1w ] 1% W e o b J N Al LA P AR TN L1 IR T 1Ay
roprmemnta FEAL D Daoanark Wabiima 3 Hans IV MDA DR racarmmande Dhantare YA QA abare
L.-UIII)JUS ISk, Wahilkh I\G}JUI EVAALHIIG L 1S IV, L I7WY, T GLUITTHFIGT N \-!Hupl.bl EANRE & | P ¥yeaLed

F ) RS R W Lo TWIATEY wnsfemmmas s varm F R PR —— b o rmben o o md mf mrmmliimow tem s Al A

W3 1] Iblly I rYvis }Jllllldiy‘ YWALE U lllﬂlldgb’ g dgl lg LTI U LI ang ig HiUEE THWAS abuy
steam generator (SG) divider plaie exposed io reactor coolani

LRA Tabie 3.1.1, item 3.1.1-81, credits the Water Chemistry Controi — Primary and Secondary
Program to manage cracking due to PWSCC in nickel-aiioy steam generator primary channei
head divider plate exposed {0 reactor coolant in the steam generators, and LRA Table 3.1.1,
item 3.1.1-82, indicates that the SG primary side divider plates are composed of nickel alloy.

Unit 2 FSAR Section 4.2.2.3 and Table 4.2-1 describe the construction materials for the
replacement Model 44F steam generators. The staff noted that there is no mformation about
the construction materials of the divider plate assembly for the Unit 2 steam generators.

replace 0 14f steam generators. The staff noted that there | 0 tio u
the construction materials of the divider plate assembly for the Unit 3 steam generators

1CCl o

Al
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steam generators, extensive cracking due to PWSCC has been identified in SG divider piate
assembiies made with Aiioy 600, even with proper primary water chemisiry. Specificaily, cracks
have been detecied in the stub runner, very ciose to the tubesheet/stub runner weld with depths
of almost a third of the divider plate thickness. Therefore, the staff noted that the Water
Chemistry Control — Primary and Secondary Program may not be effective in managing the

aging effect of cracking due to PWSCC in SG divider plate assemblies.
Although these SG divider plate assembly cracks may not have a significant safety impact in

and of themselves, such cracks could affect adjacent items that are part of the reactor coolant
pressure boundary (RCPB), such as the tubesheet and the channel head, if they propagate to
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ith these items. For the tubesheet, PWSCC cracks in the divider plate could
) ladding with possible consequences to the inteqrity of the

LR rs -

=
I
i
@)
5
&3
a1]
=
<
£
-~ T

o B g o B
C
T} ¢
PR
«
0

@
ar
L

X
m
']
C

m
L4}]

1. Discuss the materials of construction of the Units Z and 3 SG divider piate assembiies,
including the welds within these assemblies and to the channel head and 1o the
tubesheet,

2. if any constitutive/weld material of the SG divider plate assembilies is susceptibie to
cracking (e.q., Ailoy 600 or the associated Alloy 600 weld materials), explain how
Entergy plans to manage PWSCC of the SG divider plate assemblies o prevent the
propagation of cracks into other items that are part of the RCPB, whereby it challenges
the integrily of the adjacent items.

~

SRP-LR Section 3.1.2.2.18 identifies ihat cracking due to PWSCC couid occur on the primary
cooianti side of PWHR sieel SG tube-to-tubesheet weids made or ciad with nickel ailoy. The
GALL Report recommends ASME Section Xi iSI and control of water chemistry {o manage this
aging effect and recommends no further aging management review for PWSCC of nicke! alioy if
the applicant complies with applicable NRC Orders and provides a commitment in the FSAR
supplement to implement applicable (1) Bulleting and Generic Letters and (2} staff-accepted
industry guidelines. In GALL Report Revision 1, Volume 2, this aging effect is addressed in item

IV.D2-4, applicabie only to once-through SGs, but not to recirculating SGs.

F
I

The staff noted that ASME Code Section Xl does not require any inspection of the tube-to-
lubesheet welds. In addition, there are no NRC Orders or bulletins requiring examination of this

the staff's congern is that, if the tub
b
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in LRA Tabie 3.1.1, item 3.1.1-35, the appiicant stated ihat the corresponding GALL Report iine
appiies 10 once-through steam generators and was used as a comparison for the steam
generator tubesheets. The applicant further stated that for the steel with nickel alloy clad steam
generator tubesheets, cracking is managed by the Water Chemistry Control — Primary and
Secondary and Steam Generator Integrity Programs.
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In LRA Section 2.3.1.4, the applicant described that the Unit 2 replacement Westinghouse
tor

Modei 44 steam generator tubes are fabricated from Alloy 600TT and the Unit 3 replacement

Wesiinahouse Model 44 steam cenerator tubes are fabricated from Alloy 690TT. The applicant
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Uniess the NRC has approved a redefinition of the pressure boundary in which the autogenous
tuba-to-tubesheet weld is no longer included, or the tubesheet cladding and welds are not
susceptible to PWSCC, the staff considers that the effectiveness of the primary water chemistry
program should he verified to ensure PWSCC cracking is not occurring. Moreover, it is not
clear to the staff how the Steam Generator Integrity Program will be able to manage PWSCC of
the tubesheet cladding, including the tube-to-tubesheet welds.

REQUEST

1a.  For Unit 2 SGs, clarify whether the tube-to-tubesheet welds are included in the RCPB or
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Z For Unit 3 5Gs tube-to-tubesheet welds, justify how your Steam Generator integrity
Frogram is capable to manage FWSCC in tube-to-tubesheet welds, or provide either a
plant-specific AMP that will complement the primary water chemistry program, in order to
verify the effectiveness of the primary water chemistry program and ensure that cracking
due to PWSCC is not oceurring in tube-to-tubesheet welds, or a rationale for why such a
program is not neaded.
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&5 consistent with NUREG/CR-6260
REG/CR-558% interim Fatigue Curves (o Selected Nuclear Power FPiant Componenis.” The
siaff recognized that, in LRA Tabies 4.3-13 and 4.3-14, there are eighi piant-specific iocations
iisted based on the six generic components identified in NUREG/CR-6260. The applicant aiso
discussed in LRA Tables 4.3-13 and 4.3-14 that the surge line nozzle in the RCS piping is
bounded by the surge line piping to safe end weld at the pressurizer nozzle. LRA Section 4.3.3

and Commitment 33 were amended as follow:

~r
Z
=i
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At least 2 years prior to entering the period of extended operation, for the
log hnnq IdE'anflPd in LRA Table 4.3-13 {IP2} and LRA Table 4.3-14 {1P3), under

=)
)
:
3
L] t

anaiyses {o determine vaiid CUFs igss than 1.0 when accounting
effects of reacior waier environmeni. This inciudes appiying the
appropriate Fe, factors to vaiid CUFs determined in accordance with one
of the following.

For locations in LRA Table 4.3-13 (IP2) and LRA Table 4.3-14 {IP3} with
existing fatigue analysis valid for the period of extended operation, use
the existing CUF.

More plant-specific imiting locations with a valid CUF may be evaluated.
In particutar, the pressurizer lowear shell will be reviewed to ensure the
surge nozzie remains the miting component,

P RN T S ¥ T o7 o JF S, et o E L o AR AT f
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1
RC-approved alternative (e.g., NRC-approved code case} may be
performed to deiermine a vaild CUF.

ISSUE

GALL AMP X.M1 states the impact of the reactor coolant environment on a sample of critical
components shouid include the locations identified in NUREG/CR-8260, as a minimum, and that
additional locations may be needed. The staff identified two concerns regarding the applicant’s
environmentally-assisted fatigue analyses. First, item (1) above LRA section and Commitment
33 indicated that more limiting plant-specific locations may be evaluated. However, it is only
one of the options that may bF taken. Furthermore, the Ilmn‘mn locations may be added and the

sfaff is rnngernpd whpther the applicant is cnmmlﬂpd to verify fhai the n!antugpec!ﬁc locatione
nar NUREGICR-8260 are hounding for the naneric NLIREGICR-B2E0D comnonante. Seacnnd tha
PETINLTEWILI-RLRY 29¢ DRUNCING T NS QeNCTIC WU/ m-RL00 COMPonenis. oeCOong, ine
atenf nntard that thes arvmlirant'e mlant_enacifier ranfintiratinn moy aantain lnnatinne that ehanild ha
stetiy NUICU Nl Wi appnialil 5 pani=tpoCiiC CONRGUTFAoN Miay SoNEin 10GatliOns nat SNoOLG O
analirracd far thea Affante AF rametar comloand Amuvivseceorsd Haod ses svimes liresidiomes et
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REQUEST

1. Confirm and justify that the plant-specific locations listed in LRA Tables 4.3-13 and
4,3-14 are bounding for the generic NLIREG/CR-6260) comnonents

b2 M mmfirmn amA bietify Hhat tha bnsntimame aslamtad Far mmuirmmmnambnlh_acaintacAd Fakimanm
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s . ,

environmeniaily-assisied fatigue analysis and the actions thai wiii be taken for these
additionai iocations. if the iimiting iocations identified consist of nickei aiioy, staie
whether the methodofogy used o perform environmentaiiy-assisted faligue caicuiation
for nickel alloy is consistent with NUREG/CR-83909. If not, justify the method chosen.
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Vice President, Operations
Entergy Nuclear Operations, Inc.
Indian Point Energy Center

450 Broadway, GSB

P.O. Box 249

Buchanan, NY 10511-0249

SUBJECT: REQUEST FOR ADDITIONAL INFORMATION FOR
INDIAN POINT NUCLEAR GENERATING UNIT NU
PCRIEAAIAL AR IS ATICNA
NIV Y ¥ AU T IV IV

Dear Sir or Madaim:

—~

By ietter dated Aprii 23, 2007, as suppiemented by ietters dated May 3, 2007, and June 21,
2007, Entergy Nuclear Operations, Inc., (Entergy) submitted an application pursuant to Title 10
of the Code of Federal Regulations Part 54, to renew the operating licenses for Indian Point
Nuclear Generating Unit Nos. 2 and 3, for review by the U.S. Nuclear Regulatory Commission
(NRC or the staff). The staff documented its findings in the Safety Evaluation Report Related to
the License Renewal of Indian Point Nuclear Generating Unit Nos. 2 and 3 which was issued in
August 2008. Since the issuance of the safety evaluation report, the staff has identified the
need for additional information with respect to certain aging management programs based on
lessons learned from past LRAs and recent industry operating experience. Additionally, the
staff has identified issues that need additional clarification for the license renewal application.
Therefore, the staff requests additional information as described in the enclosure.

Itams in the sneclasira wears dicenesad with Mr Rabart Walnole and 2 miutually aprecable date
TRl Fingd 3B A3 1% Gl [ WHLIWILAN by T 0% 8 by WA WA Nl SR PRI T PR . 1 RS Rfard ) 'IUIHUI\J] A LELY B MLUUIIJ u:’l Tuat G e Bt T el e
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P R |

SHACErely,

Kimberly J. Green, Safety Project Manager

Projects Branch 2

Division of License Renewal

Office of Nuclear Reactor Regulation

€ ——— A e a3

See next page
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Letter to the Vice President of Operations from Kimberly J. Green dated February 10, 2011

SUBJECT: REQUEST FOR ADDITIONAL INFORMATION FOR THE REVIEW OF THE
INDIAN POINT NUCLEAR GENERATING UNIT NUMBERS 2 AND 3, LICENSE

RENEWAL APPLICATION

RidsNrirRpb1 Resource
RidsNrrDRpb2 Resource
RidsNrrDirRarh Resource
RidsNrDirRasb Resource

RidsNrrDIrRapb Resource
RidsNrrDIrRerb Rescurce
RidsNrrIrRpeb Resource
RidsOgcMailCenter Resource

EDacus, OCA PCataldo, RI
GMaver RI MMcNamara K|
Kreen BWoelling, R!
AStuyvenberg ADias, RARB
RConte, RI CAvegbusi, Rl
JBOSKa MCalls, Ri
vikowal PCataido, Ri
STurk, OGC MHaiter, Ri
SBurneill, OFA DJdackson, Ri
DMcintyre, OPA BMizuno, OGC

DScrenci, Rl OPA
NSheehan, Rl OPA
SBurnell, OPA
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