April 6, 2015

MEMORANDUM TO: John W. Lubinski Division of Engineering
Office of Nuclear Reactor Regulation

FROM: Robert O. Hardies, Sr. Level Advisor /RA by E-mail//
Division of Engineering
Office of Nuclear Reactor Regulation

SUBJECT: SUMMARY OF FEBRUARY 19, 2015, PUBLIC MEETING TO
DISCUSS REACTOR PRESSURE VESSEL ISSUES

On February 19, 2015, a Category 2 public meeting was held between the U.S. Nuclear
Regulatory Commission (NRC) staff and representatives of industry to allow an exchange

of information about reactor pressure vessel integrity issues. A portion of the meeting

related to the staff’s recent evaluation of potential non-conservatisms in NRC Branch
Technical Position (BTP) 5-3, “Fracture Toughness Requirements.” Other topics addressed
included reactor vessel surveillance programs, Title 10, Code of Federal Regulations,

Part 50, (10 CFR 50) Appendices G and H evaluations, status of the NRC Regulatory Guide
for Alternate Pressurized Thermal Shock (PTS) Rule Implementation, a discussion of ASME
Codes requirements for pressure testing while the reactor vessel is critical, and a status of NRC
work activities on the Reactor Embrittlement Archive Project (REAP) Database.

The NRC staff made a two-part presentation on the recent NRC activities performed
regarding the potential non-conservatism of BTP 5-3. The first part of the presentation
provided a review of definitions and estimates of unirradiated reference temperature (RTnpr)
and unirradiated upper shelf energy (USE) addressed in BTP 5-3, summarized the
background of the recent questions concerning the potential non-conservatism of BTP 5-3,
and summarized the objectives of the staff’s analysis of BTP 5-3. The second part of the
staff's presentation provided an assessment of the impact of the potential non-conservatisms
in BTP 5-3 on U.S. plants with regard to PTS and pressure temperature (P-T) limit evaluations
based on recent docketed information. The staff concluded that one PWR PTS evaluation is
potentially affected, some PWRs and BWRs P-T limits are potentially affected, and that there
are no immediate safety concerns. The staff provided a tentative schedule for completion of a
report that documents the staff’s findings.

The industry followed with three presentations on their recent activities performed regarding
the potential non-conservatism of BTP 5-3. The first presentation provided background on the
industry focus groups that have been formed to address the BTP 5-3 issues, the membership
of the focus groups, and the focus groups activities that are currently underway. The second
presentation provided a summary of the Materials Reliability Project (MRP)/Boiling Water
Reactor Vessel and Internals Project (BWRVIP) focus group activities and results to-date.
The objectives of the focus group activities include conducting a survey regarding use of BTP
5-3 in the PWR and BWR fleets, evaluating the BTP 5-3 procedures which had previously
been identified as potentially non-conservative, determining if application of BTP 5-3 for
defining reactor vessel P-T limits provides adequate margins against failure through the
60-year license period (EOLE), and, if needed, recommending alternative procedures to
ensure that adequate margins against failure are maintained through EOLE. The focus group
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has completed a draft report that is under review with a target completion in June 2015. The
focus group is considering similar work for a procedure developed by GE-Hitachi Nuclear
Energy that is similar to BTP 5-3. The third presentation provided a summary of the
Pressurized Water Reactor Owners Group (PWROG) activities regarding their Material
Orientation Toughness Assessment (MOTA) for the purpose of mitigating BTP 5-3
uncertainties. The objective of the MOTA is to explore existing deterministic margin that may
be potentially available in ASME Code Section XI, Appendix G and other NRC-approved
sources to address potential non-conservatisms in BTP 5-3. The results of the industry’s
investigation to-date demonstrate that current methods for developing P-T limits are
acceptable in light of the identified BTP 5-3 estimation uncertainties. The PWROG intends to
document the MOTA in a final report later this year.

The NRC staff provided two presentations on the status of their 10 CFR 50 Appendix G
research activities to-date. The first presentation provided a summary of overall activities to-
date, and summarized the new version of the FAVOR computer code to address software
errors previously identified by the industry. A release of FAVOR v15.1 that remedies the
software errors is anticipated in Spring 2015. The second presentation summarized the
staff's efforts regarding an advanced residual stress model under investigation for
implementation into FAVOR. Further efforts are underway to explore other fracture
mechanics models and to assess the ability to adopt an appropriate model into the FAVOR
code at a later date.

The PWROG discussed an assessment of the margins associated with American Society of
Mechanical Engineers (ASME) Section XI Appendix G pressure-temperature (P-T) limits for
pressurized water reactor (PWR) nozzles. The assessment is intended to generically
address 10 CFR 50 Appendix G requirements recently clarified by the NRC in Regulatory
Issue Summary (RIS) 2014-11, “Information on Licensing Applications for Fracture Toughness
Requirements for Ferritic Reactor Coolant Pressure Boundary Components.” This RIS
clarifies that 10 CFR 50 Appendix G requires that P-T limits sufficiently address all ferritic
materials of the reactor vessel, including the impact of structural discontinuities such as
nozzles. The purpose of the industry’s activity is to develop a basis for generically addressing
nozzles supporting P-T limit submittals and to justify the use of the reactor vessel shell region
with the highest embrittlement as the limiting region to be used for P-T limits.

The NRC staff presented their plans to begin rulemaking for revising 10 CFR 50 Appendix H
based on recent commission approval to do so. The planned revisions will include changes to
permit the use of updated and modern revisions of ASTM standards and, in response to
industry requests, to allow an increase in the required time to submit surveillance program test
results. The longer reporting time is intended to mitigate scheduler complications that
modern integrated surveillance programs have experienced related to the logistics of
withdrawal, shipping, testing and reporting results of testing of surveillance capsules.

The NRC staff presented a status and the latest tentative schedule for issuing a draft
Regulatory Guide (RG) describing guidance for implementation of the Alternate Pressurized
Thermal Shock Rule, 10 CFR 50.61a. The RG was published in the Federal Register for a
60-day public comment period on March 13, 2015.

The NRC staff presented an ASME Code item related to pressure testing with the reactor
vessel core critical. Although NRC regulations in 10 CFR 50 specifically prevent pressure
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testing of the pressure vessel while the core is critical, ASME Section Xl repair/replacement
activities allow pressure testing of other non-RPV Class 1 components while the reactor
vessel core is critical. The staff is considering additional actions to clarify the NRC position
on this item.

The NRC staff discussed the Reactor Embrittlement Archive Project. This project
catalogues historical records of surveillance data and research irradiation information.

Action items captured during the meeting were as follows:

1.

2.

3.

4.

NRC and industry will explore opportunities to share longitudinal and transverse
Charpy data sources to facilitate data verification.

The NRC will evaluate the need to request and review the EPRI sponsored
evaluation of BTP 5-3 conservatism.

The NRC will evaluate the need to request and review the PWROG report on
MOTA.

The NRC and industry will evaluate further communication opportunities at
ASME Code meetings.

A list of attendees is enclosed. The slide presentations presented by the NRC staff and the
industry representatives can be found in the Agencywide Documents Access and Management
System (ADAMS) at Accession Number ML15061A072.

Enclosure:

List of Attendees



J. Lubinski -1-

The NRC staff presented an ASME Code item related to pressure testing with the reactor
vessel core critical. Although NRC regulations in 10 CFR 50 specifically prevent pressure
testing of the pressure vessel while the core is critical, ASME Section Xl repair/replacement
activities allow pressure testing of other non-RPV Class 1 components while the reactor
vessel core is critical. The staff is considering additional actions to clarify the NRC position
on this item.

The NRC staff discussed the Reactor Embrittlement Archive Project. This project
catalogues historical records of surveillance data and research irradiation information.

Action items captured during the meeting were as follows:

5. NRC and industry will explore opportunities to share longitudinal and transverse
Charpy data sources to facilitate data verification.

6. The NRC will evaluate the need to request and review the EPRI sponsored
evaluation of BTP 5-3 conservatism.

7. The NRC will evaluate the need to request and review the PWROG report on
MOTA.

8. The NRC and industry will evaluate further communication opportunities at
ASME Code meetings.

A list of attendees is enclosed. The slide presentations presented by the NRC staff and the
industry representatives can be found in the Agencywide Documents Access and Management
System (ADAMS) at Accession Number ML15061A072.

Enclosure:

List of Attendees

DISTRIBUTION:

PUBLIC SRosenberg GStevens JPoehler MKirk SSheng
RidsResDe RidsNrrDe CFairbanks CNove DRudland RTregoning

EXTERNAL DISTRIBUTION:
ademma@epri.com, rdyle@epri.com, thardin@epri.com, bernie.rudell@cenglic.com
Andrew.odell@exeloncorp.com, Npalm@epri.com,

ADAMS Accession Nos.:
Package: ML15061A072
Meeting Summary: ML15096A128 * By E-mail

OFFICE NRR/DE *
NAME RHardies
DATE 04/06/2015

OFFICIAL RECORD COPY



List of Attendees

Public Meeting with U.S. Nuclear Regulatory Commission (NRC) Staff to Discuss
Reactor Pressure Vessel Issues

February 19, 2015

Name Affiliation Email

ME‘-!"— Vake wle fea]oe (iR | My e B Gal
_&‘Lﬂ-!ﬂ 1‘[;@” West mqhuuﬂ'. hall} l‘@wﬁaﬂqh"m -
Vaus Rud xwrk Al € J’Zﬁ’ﬁf‘lcfc“ré ol vid. red famd Enrelsun
DILIPF_ _DedHIA =1HA -8 {‘ Tg:;L DDEDHIAE .:rhm-.v-nh,r'.!c:r-’]

Tine Gf;ff;lﬂﬁrlx SiA -Sa. Tate tg.:.‘f&b_@.g],@gt'mgt.hf;hm

Anne Devnma EFET ﬂHaVnMg@ﬁpﬁ. conn

TR Bagnlte MR AR TR B | ey, pocl R Wi e

Casobyn Togdooakd Nec/nee/DE/EY B rureﬂ_;h_-ﬂud;ng mr:
o s S nthera NIM!'..pr f‘_pwt-ﬁ'lﬁ F jouther s e toim

Ew."- IF.. ”n.l-l Jie v'-ul'll n.d f’:ﬂ-ﬂ-r.rtr'u.—‘{ fuM A&f‘r‘.‘"r— ruj;]’fffjtjnar ' _.-ﬂ.;_;.a.L

'Dra’w?&f Fielo Centonhin ___ ondysy. el @ erelon ong.com
Che anLm Kaplahe- | *epl E-«.r.-,r [P0 Cheistapher, kathled@ Xe hujlear: ¢om

KeweT# R. BAKER | EW, G'}-’#Ucf&?ﬁ! Mmkﬂfmﬁrﬂ o
| Seevew M. Pope | NaSeals Power | spepe Gauscale povat: con

B Adewtc | O 5 it

_\M_Mu:a @ Ehﬁ%ﬂk@'ﬂhﬁm&\l&uanh
Aglok Nene HAEEVA wghakt b @ TR
 Matthay M, | BRENH mall. deyer B arova . com

Simen Sheqy NRC/BIRR/DE/EWIB cfs@)nr-gov
Charlts Tomes | Dopmimion Charks, At emes@dom, com

ﬂ”“m Hoiseer NF‘-{-!HE—I’—IJLF—- fiilea. Hriser & pec. gad

L ALLelr | ara [rne [BE | plhed @ pae fow

[ '&.‘:2&—-;- T2ux e s € TawmSasal Lol
e JamuerbENER ) Ror ElErEY fomrirelovnngs € fraduyay
Gary Stevens | NAC |agry. s 5 gov
Mﬁ_ﬂg_mhiﬂdd I-.k:—u 'C_a+| - Cm\‘.l.-h:-f.--;-n
T HeRo 2] EPRI ihmwﬂ
,15_{';;1'—'1 ,F!‘PW #C’E Witeehs 61-{@,*":}&‘5:_,& (o~

(-',ei:mc PP Gt Hiraen bl bezuce S € ey

Lok Hovgfies | MR Re | reh@arc gov




List of Attendees (concluded)
Public Meeting with U.S. Nuclear Regulatory Commission (NRC) Staff to Discuss
Reactor Pressure Vessel Issues

February 19, 2015

Name Affiliation Email
4Tz&;_<£hmhLh__mgggﬁiﬁl_iéj?___EHEIEEKEQEMLLMW
Nethnew Pelwa Epex ' Npal @ Pri.com
Ko ?fn;swnr-% pRC paheck Hre enee
anf sl A?—Q'\i Ebo | ETERGY Nkai.\;.ﬁu:_;“l&:\ﬁi;:f.
oy Kaviér PMOoREM (L) rk.‘;y;ﬁ:tem;%rma
Davied Wwhifeber | Dihe ﬁr_ﬂ:ﬂ} e \Duud bAh ke 8 ik - - Cator
Dyee |l epes " |Roweeern.com
| & Ii:'u--‘?*—d Laiia wcxjhx.\'lu_...g \UW.E‘E Lot bt o, £
r;ax"‘-j;_,rﬂy‘r A. Elnc.—" Lye 5T 1 w5 “'f;iw.Ef‘I::?u [z s by hads cen
RAnK G IET LOESTInG HOUSE 230t Fe @ Lreshing hausk Com
fan 19in ﬁ'ﬂt Jf ["'"*‘* Folk ﬁrhﬁ-hﬁ;nm é@.f}‘.vgw
o 4 f/ﬁfﬂg n.’l.aer,n:;b .‘f(fnff.;'ﬂlf
YuiRurcter NRA/IE (evd] gip! € M g
o D NER /DE [Evia [Darid. Di re.qev
L Austin NTrt;!uf".-;.‘ NRR/DE/EV IB Iﬂrus*tﬂ- ‘l’aunj @ec.Gov
KR PEEG MNucLEAR A . Come
Tim il Li EXELOA[ Thmes. CFAH;I&E. QET/ conq
; R S'L"-ﬂ_ %bﬂi I FPL ,/-"flu.{:;(*'d..f‘« 5&.-9-1#‘ t};‘-ﬂk\ﬁ@"?lpi.. | e

ENCLOSURE



