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Now come Beyond Nuclear (“BN”), Don’'t Waste Michigé'DWM”), Michigan Safe
Energy Future - Shoreline Chapter (“MSEF”), andheslear Energy Information Service
(“NEIS”) (hereafter collectively called “Petitiong%), and oppose the appeal brought by Entergy
to the admission of Petitioners’ contention respgdhe equivalent margins analysis for the
Palisades reactor pressure vessel (“RPV”).

[. INTRODUCTION

Like an Impressionist painting, the closer one getsntergy’'s canvas, the less cohesive
are the utility arguments in support of reversalhef Atomic Safety and Licensing Board
(“ASLB”) ruling, LBP-15-20 (June 18, 2015) (“LBP-1%0"). In this appeal, Entergy indulges
arguments that either seriously mischaracterizejisstate entirely, the facts and/or the legal
reasoning on which the two-judge ASLB majority e€llin rendering its determination.

Entergy urges that the ASLB improperly supplemenibedbody of evidence to admit the
contention, and that the Petitioners (who estabtisindisputed standing and so became
Intervenors) did not write a sufficiently lengthgtRion to Intervene to deserve an adjudication
over the ductility and the glaring metallurgicalakeess of certain Palisades RPV plates and
welds!

Below, Petitioners dispel these notions, and exploseliversions and mischaracter-
izations in detail. Close scrutiny of Entergy’s1¢as reveals isolated and disjointed arguments,
none of which should dislodge the time-honoredqipile that for the most part, the Commission

must defer to the reasonableness and sensibilityeoASLB if there is no abuse of discretion.

See p. 3, fn. 34 of the “Brief in Support of EntgsgAppeal of LBP-15-20,” which states: “It is
telling that Petitioners’ contention admissibildiscussion occupies approximately 12 pages of their
brief, whereas the majority’s corresponding analgsimitting the contention spans nearly 30 pages.”
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The Commission should reject Entergy’s appealsrittirety.

. STATEMENT OF THE CASE

This license amendment proceeding concerns theriadgteoperties of the Palisades
reactor pressure vessel. “Long-term exposure troreuadiation and elevated temperatures
in a reactor vessel affects vessel materials. @we, the ductility of ferritic materials
decreases, thereby decreasing the vessel matératsure toughness,’ or resistance to
fracture.® Accordingly, Nuclear Regulatory Commission (“NR@&gulations require that
materials in a reactor vessel maintain a minimwellef fracture toughness; this minimum is
set at 50 foot-pounds (ft-Ib) of Charpy upper-slegiérgy, which is a measurement of the amount
of energy the material can absorb at high tempexatoefore it fractures and fails.

Charpy upper-shelf energy decreases with exposureutron radiation over the reactor
vessel's lifetime. Accordingly, if part of a reactor pressure vessexpected to fall below the
50 ft-Ib standard, the vessel’s licensee must detnate “that lower values of Charpy upper-
shelf energy will provide margins of safety agaiingtture equivalent to those required by
Appendix G of Section XI of the [American Sociefy\Mechanical Engineers Boiler and

Pressure Vessel (‘(ASME BPV")] Code.”

“Cleveland Electric llluminating CqPerry Nuclear Power Plant, Unit 1), CLI-96-13,MRC
315, 317 (1996).

%10 C.F.R. Pt. 50, App. G.

“See Office of Nuclear Regulatory Research, NRCj&imth Embrittlement of Reactor Vessel
Materials, Regulatory Guide 1.99, at 1 (rev. 2 M8$8) (ADAMS Accession No. ML003740284)
[hereinafter “Regulatory Guide 1.99”] (describingtmods for calculating “changes in fracture tougisne
of reactor vessel materials caused by neutrontradithroughout the service life”)

10 C.F.R. Pt. 50, App. G § IV.1.a. “This analysisstnuse the latest edition and addenda of the
ASME Code incorporated by reference into [10 C.FgR0.55a(b)(2) at the time the analysis is
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Entergy Nuclear Operations, Inc. (“Entergy”) preddtthat a plate material and a weld
material in the Palisades reactor will fall beldwe £0 ft-lb standard during the reactor’s lifetime,
leading the company in October 2013 to submit atyars to the NRC Staff (“the Staff”’) to
show that the materials provided “margins of sdfétgt are “equivalent” to those required by
ASME BPV Code, Section Xl, Appendix G. Followingsdussions with the Staff, the company
resubmitted its equivalent margins analysis (“EMA) November 12, 2014, as a license
amendment request (“LAR”). The LAR predicts thatéw shell plate material D-3804-1 will
drop below the 50 ft-Ib screening criterion in Dextxr 2016 and that weld material 9-112 will
drop below this criterion in November 2027. Entésggnalysis also concludes that a different
material, upper shell plate material D-3802-3, ddall below the 50 ft-Ib standard “if future
operation includes higher flux levels, longer opiagacycles, or changes to the reactor
internals.”

In its analysis, Entergy determined that all thresterials nevertheless show safety
margins equivalent to those required by ASME BP\d&€&ection XI, Appendix G. The
company based its calculations on ASME BPV Codeti@e XI, Appendix K, “Assessment of
Reactor Vessels with Low Upper Shelf Charpy Imgawergy Levels,” as supplemented by
Regulatory Guide 1.161.

The Staff’s regulatory guide describes procedurasthe Staff considers acceptable for
demonstrating equivalent safety margins, providedets for four different operating and

emergency scenarios (known as Level A, B, C, amdmditions), and includes references for

submitted.” Id. The NRC has incorporated Sectioroikthe ASME BPV Code “through the 2007
Edition with the 2008 Addendald. § 50.55a(b)(2).
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generic data on correlations between Charpy imgaetgy and fracture toughness. The
guide explains that the use of generic referendenmaés will often be necessary for an EMA,
rather than testing material samples directly:

Unfortunately, the specific material of interesg (j the material from the beltline
region of the reactor vessel under operation)ltose available for testing. Thus, testing
programs have used generic materials that are esgexrepresent the range of actual
materials used in fabricating reactor pressureeless the United Statés.

Entergy relied on these generic reference matdniats analysis.The Staff's guidance
also authorizes methods other than the generigsemton an individual-case basis if justifiéd.”
The Staff published notice of Entergy’s LAR in thederal Register on January 6, 2015, and
concluded that it qualifies for a “no significardzards consideration” finding under 10 C.F.R. §
50.92( c). On March 9, 2015, the Petitioners stigahia timely hearing request. Entergy and the
NRC Staff filed answers opposing the petition, tuchk the Petitioners filed a reply. The
Licensing Board issued its “Memorandum and Ordeaf(@ng Petition to Intervene and Request
for a Hearing)” on June 18, 2015 (“LBP-15-20"). téngy timely initiated an appeal pursuant to
10 C.F.R. § 2.311 with the filing of a “Notice oppeal” and supporting brief on July 13, 2015.

Petitioners herewith submit their Brief in Oppawitito the Entergy appeal.

ll. LEGAL STANDARDS

A. Requirements For An Acceptable Contention

®Regulatory Guide 1.161, at 2 (citing E. D. Easor.JVright, and E. E. Nelson, Multivariable
Modeling of Pressure Vessel and Piping J-R DataREG/CR-5729 (May 1991)).

‘LAR, attach. 5, at 5-2.
8Regulatory Guide 1.161, at 2; sdeat 3 (“Licensees may follow this regulatory gutde
determine the equivalent safety margins, or they us& any other methods, procedures, or selection o

materials data and transients to demonstrate cangdiwith Appendix G to 10 CFR Part 50.”).
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The irreducible minimum requirements for a contemtio be accepted for litigation
before the Commission are that it be specific aavkla basis. Whether or not the contention is
true is left to litigation on the merits in thedigsing proceedingVashington Public Power
Supply SysteffW/PPSS Nuclear Project No. 2), ALAB-722, 17 NRC J8%1 n.5 (1983), citing
Houston Lighting and Power C@Allens Creek Nuclear Generating Station, UnitA)AB-590,
11 NRC 542 (1980)Arizona Public Service C¢Palo Verde Nuclear Generating Station, Units
1, 2, & 3), LBP-91-19, 33 NRC 397, 411 (1994ppeal deniedCLI-91-12, 34 NRC 149 (1991).

B. Standard of Review by the Commission

In reviewing challenges over contention admisgiithe Commission generally defers
to the Atomic Safety and Licensing Board unlessds either an error of law or abuse of
discretion. In re FirstEnergy Nuclear Operating G&’5 N.R.C. 393, 396-397 (20138puth
Carolina Electric & Gas Co(Virgil C. Summer Nuclear Station, Units 2 andG),I-10-21, 72
NRC 197, 200 (2010) (citinGrow Butte Resources, Indn SituLeach Facility, Crawford,
Nebraska), CLI-09-9, 69 NRC 331, 336 (2009)).

C. Definition of ‘Abuse of Discretion’

“Abuse of discretion is defined as a definite ainghfconviction that the trial court
committed a clear error of judgmentahfs v. Proctar316 F.3d 584, 593 (6th Cir. 2003)
(quotingAmerinational Indus., Inc. v. Action-Tungsram, Jr825 F.2d 970, 975 (6th Cir. 1991)).
Abuse of discretion has also been defined as ‘faitrary, capricious, whimsical, or manifestly
unreasonable judgment.FDIC v. Oldenburg34 F.3d 1529, 1555 (10th Cir.1994) (quoting
United States v. Hernandez-Herre@b2 F.2d 342, 343 (10th Cir.1991)). There issabof

discretion in a decision that “provides no ratioegblanation, inexplicably departs from
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established policies, is devoid of any reasoningomtains only summary or conclusory
statements."Gurung v. Ashcroft371 F.3d 718, 720-21 (10th Cir. 2004) (internabtgtion
marks omitted).

V. ARGUMENT: THE COMMISSION SHOULD

LET STAND THE ASLB DECISION WHICH
ADMITTED PETITIONERS’ CONTENTION

In its Brief, Entergy argues a wide-ranging seihabnsistent arguments, all of which are
belied by the law, the facts, good sense, or a auatibn of all. Petitioners, as Appellees,
respondseriatimto those arguments.

A. “[R]relied on a guidance document (ASTM Standardk 185-82) that was not cited by
Petitioners and is used to implement the NRC’s RP¥urveillance program
requirements in 10 C.F.R. Part 50, Appendix H”

This argument is raised in the Entergy Br. att8s & diversionary assertion by Entergy;
the Petitionerslid cite to Appendix H. But that is not particularly important, becausgAndix
H is a regulation. It is part of the body of obligas for which Entergy can be held accountable,
and the various regulatory guides cited within stegulations are also part of the body of
administrative law by virtue of being therein mentd, discussed and/or applied.

The processes of noting, applying and interpretnegeffect of regulations are precisely

what ASLBs are charged to do, so it is expectetigh@lance documents within appendices are

fair game for consideration by an ASLB deliberatowgr a proposed contention. The Licensing

°Petition to Invervene and for a Public Adjudicatidearing of Entergy License Amendment
Request for Approval of 10 CFR Part 50 Appendix qailZalent Margins Analysis (“Petition to
Intervene”) at pp. 23-24.
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Board explicitly ruled that Appendix H is not imgdited by Petitioners’ contentidhBut the
ASLB was not foreclosed from examining and considgthe guidance documents on which
Appendix H rests, in order to make a thorough prlary determination as to whether, or how,
the guides might fit into the complicated pictufeat is the proper role for the ASLB, whether
or not such scrutiny of the regulatory guides isrded “reliance.” Entergy’s argument is
misleading, and upon examination, has no bearinfp@merits of the contention.

B. “[Flound that the Petitioners appropriately challenged an NRC Staff guidance
document (Regulatory Guide 1.161) when, in fact, thPetitioners did not do so”

This assignment of error is first raised at EnteBgy8-9.
Entergy is referring to this passage from the eetito Intervene:

The NRC admits that it has poor information abbetductile tearing propensities
of steel plating with low Charpy upper-shelf energy

Ductile tearing is the dominant fracture procesthaupper-shelf region
of the Charpy impact energy versus temperatureecianvRPV materials. The
conditions governing cleavage mode-conversion @finctile tearing process in
materials with low Charpy upper-shelf enesgg still not well understoodnd are
not considered in this regulatory guide.

NRC Regulatory Guide (“RG”) 1.161, “Evaluation oé&ctor Pressure Vessels with
Charpy Upper-Shelf Energy Less than 50 ft.-Ib.” Ad& No. ML0O03740038 (p. 3/40 of
.pdf). Petitioners have seen no later regulatorgiaqce which demonstrates any greater
understanding of ductile tearing.

(Emphasis supplied). Petition to Intervene at 20&&arly, Petitioners were citing NRC RG

1.161 agroof of the NRC Staff's incomplete knowledge efdinctile-tearing properties of steel

%From LBP-15-20, pp. 13-14: “Appendix H does noabtish requirements for an EMA, and
thereforethe contention does not implicate any provisioAgpendix HIt is Appendix G to 10 C.F.R.
Part 50, not Appendix H, that grants licenseesit®n of demonstrating that values of Charpy upper
shelf energy below 50 ft-Ib ‘will provide marging safety against fracture equivalent to those nesglii
by Appendix G of Section XI of the ASME [BPV] Codg Emphasis supplied).
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plating with low Charpy upper-shelf energyhe Licensing Board observed that “. . . thef&taf
regulatory guidance acknowledges important regotajaps in the ASME BPV Code, Section
XI, Appendix K, including that the guidance prowdeery little detail on the selection of
material properties.” LBP-15-20 p. 31, citing afuaoting from RG 1.161 at 1. The ASLB noted
Petitioners’ suggestion in LBP-15-20 that RG 1.t6nprised an NRC Staff admission of its
experiential limitations, and then proceeded tdarphe reasoning behind allowing the
Petitioners to challenge the Regulatory Guide:

Because of the gaps in the NRC Regulation and Agipda to the ASME BPV
Code, Entergy based its EMA on Regulatory Guidé1,.And Appendix K to the ASME
BPV Code, a private standard that was not adoptedliO C.F.R. Part 50, Appendix &.
challenge to the sufficiency of the methodologesscdbed in those documents is not
prohibited by 10 C.F.R. § 2.335. That section pribes challenges to NRC regulations,
not guidance documents or private standards thaehwt been incorporated in NRC
regulations. The petitioners may challenge a Spaiflance document such as Regulatory
Guide 1.161, and they have effectively done solnesrguing that Entergy’s EMA
(conducted pursuant to Regulatory Guide 1.161) ca¢sneet the regulatory standards.
As Entergy notes, Staff guidance is entitled tcetsal weight” in a decision on the
merits, but arguments about the weight of the enxgdeare inapposite at the contention
admissibility stage, where we do not decide thatsidrhe petitioners are also free to
challenge reliance on private standards such asefypgpx K to the ASME BPV Code that
have not been explicitly adopted into the NRC'sutatipns, and which the Staff itself
views as incomplete. Regulatory Guide 1.161 igales that the analysis methods in
ASME BPV Code, Section XI, Appendix K “are techhjaceptable but are not
complete, because Appendix K does not providenrdbon on the selection of transients
and gives very little detail on the selection ottenial properties.”(Emphasis supplied).

Id. at 20-21. Simply put, the ASLB has found that witecomes to equivalent margins analysis
requirements, there are regulatory gaps, or matteich are not addressed at all by regulations.
There is a patchwork of reliance upon governmeantdl private regulatory guidance documents,
but even those publications do not comprehensiegylate EMA development and
underpinnings.

NRC guidance documents are routine agency poliegquncements, but importantly,
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they do not carry the binding effect of regulatidngsernational Uranium(USA) Corp., CLI-00-
1,51 NRC 9, 19 (200080outhern Nuclear Operating C(early Site Permit for Vogtle ESP
Site), LBP-07-3, 65 NRC 237, 254 (2007). Regulatprides, by their very nature, serve merely
as guidance and cannot prescribe requirem@uisators of University of MissoyrCLI-95-1, 41
NRC 71, 98, 100 (1995%ee also Duke Energy CofiCatawba Nuclear Station, Units 1 & 2),
CLI-04-29, 60 NRC 417, 424 (2004%gconsid. deniedCLI-04-37, 60 NRC 646 (2004)
(“Guidance documents are, by nature, only advigor& regulatory guide only presents the
Staff's view of how to comply with the regulatogguirementsLouisiana Energy Services
(Claiborne Enrichment Center), LBP-96-7, 43 NRC (¥296). Guidance consists of the means
by which compliance with regulatory requirementgimibe had. The NRC Staff is required to
demonstrate the validity of its guidance if it &led into question during the course of litigation
Metropolitan Edison CaThree Mile Island Nuclear Station, Unit 1), ALAB8, 16 NRC 1290,
1299 (1982), Regulatory guides cannot serve lastisutes for regulations.ong Island
Lighting Co.(Shoreham Nuclear Power Station, Unit 1), LBP-8312NRC 608, 616 (1983).
The Petitioners properly brought to the ASLB’s atiten regulatory guidance sources as a
means of proving the patchwork regulatory framewgwkerning Charpy USE concerns at
Palisades. NRC precedent recognizes that the NRI€ray be required to demonstrate the
validity of its guidance during the course of latgn. Consequently, the Commission must defer
in this instance to the ASLB for its finding thaetPetitioners have properly challenged NRC
Regulatory Guide 1.161.

C. “[Cloncluded that NRC guidance documents are noentitled
to ‘special weight’ at the contention admissibilitystage”

Entergy first raises this objection in Entergy &r9.
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The problem for Entergy is not that weight wasnitlydaccorded NRC RG 1.161.
Petitioners urged the ASLB to give weight to RG6ILAs an NRC Staff admission that ductile
tearing in low Charpy USE materials is poorly ursteod. The ASLB majority concluded that
Petitioners had articulated a material dispute withapplication, but that the weight to be
accorded such evidence was “inapposite” at thgestaAs Entergy notes, Staff guidance is
entitled to ‘special weight’ in a decision on thenits, but arguments about the weight of the
evidence are inapposite at the contention admiggibiage, where we do not decide the merits.”
LBP-15-20 at 21.

Though not regulations, regulatory guides congtiastidence of methods preferred by the
NRC Staff. Here, Petitioners used RG 1.161 asqjfdhte factual basis for their contention. The
legal weight to be accorded the Staff admissiortberregulatory guide, however, is for a later
stage of the proceedings.

D. “[R]uled that the Palisades EMA essentially i® ‘generic’ analysis”

Entergy first raises this objection in Entergy 8r9.

The ASLB said the following as part of its ruling.

But here Entergy’s EMA applied a generic approattarth in Staff guidance
and a private standard, not a regulation, and we ha Commission determination that
compliance with the guidance or the private stashttanecessarily sufficient to provide
reasonable assurance that public health and sailétyot be endangered.

LBP-15-20 at 22-23. Further, the ASLB observed #hout NRC RG 1.161:

... [T]he Staff’'s guidance authorizes method®pthan the generic analyses
described in the guidance: ‘[Generic] analyses iga method for determining the
material’s . . . fracture resistance that the NS §inds acceptable for use in the
methods described in this guide. Other methodddtermining the material property

may be used on an individual-case basis if justifie

Id., quoting RG 1.161 at 2. The ASLB did not “ruleéattihe Palisades EMA is essentially
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generic, but noted that the approach for the EMAoisbased upon a regulation. The EMA, said
the Board, is instead predicated on a generic aisatpntained in RG 1.161, is coupled with a
private engineering standard, and these two thdiogsot equal a formal regulation. While
admittedly, Westinghouse has compiled a plant-§igeEMA, the point of the ASLB'’s
determination and Petitioners’ contention arguniethat there is only nonbinding, revocable,
ignorable guidance. There is not a seamless, exdble set of regulations in place which address
equivalent margins analyses, but only guidance mahte

E. “Found that Mr. Gundersen had disputed the adeqgacy of the inputs
used in the EMA despite never having mentioned thesinputs”

This objection is first raised in Entergy Br. at 9.
The ASLB explained the nature of the dispute ratsedrnold Gundersen, Petitioners’
expert witness, this way:

Gundersen offers enough factual support and exgemne dispute the adequacy
of the inputs used in Entergy’s EMA. He has poirttedn alleged deficiency in the
analysis (lack of recent capsule data) and he tmsded a foundation for this opinion
with a discussion of the characteristics of thedadks reactor vessel that allegedly make
this data significant. His explanation is conciate specific, and thus provides adequate
support for disputing the lack of capsule datehemEMA.

LBP-15-20 at 28.
The Licensing Board explained the above conclubipadding this:

Instead, they provide an expert declaration thallehges the conservatism
and usefulness of the Entergy EMA. Mr. Gundersengravided sufficient explanation
of his opinion that the generic analysis that fothesbasis of the EMA is inadequate
without capsule testing to validate the analysis.ddscribes the history and
characteristics of Palisades that make embrittlémgrarticular concern. He continues:

The current analysis cannot be substantiated begdwysical data is
lacking to support any mathematical analysis. Hsé physical capsule coupon
sample was withdrawn from within the reactor andlyged more than 10 years
ago. The reactor vessel at Palisades is the mpstriamt safety barrier to protect
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the public in the case of a design basis accidieistimpossible to ascertain the
condition of the reactor vessel without analyzing bhard physical data by
sampling the weld-based capsule coupon and dooognglete analysis.

Thus, he both explains the basis of his expertiopiand connects it to the regulatory
standard that the NRC must satisfy in order to titaen LAR.

Id. at 30. Arnold Gundersen does not have to proaigeint-by-point refutation of the Entergy
LAR application to opine the existence of the falilng material dispute:
Basically, Entergy is proposing to operate its $zales NP®vell outside the norm
by proposing to reanalyze the deteriorating metgibal conditions without using the
readily available physical samples that are desigpecifically for this purpose.
(Emphasis added)
Gundersen Declaration, 1 48.

Entergy’s Impressionist canvas looks less likelzecent picture the more closely its
arguments are scrutinized. In examining conterdidmissibility, the Commission generally
defers to the Board absent either an error of lambase of discretiorin re FirstEnergy Nuclear

Operating Co.75 N.R.C. 393, 396-397 (2012). Neither is pregetitis instance.

F. “[Flound that Petitioners’ proposed contention‘need
only allege that it poses a significant safety prdem™

This objection is first raised in Entergy Br. at 9.

Entergy argues that two of the cases cited by tBeBA\predate the 1989, strict-by-design,
contention pleading rules and so should not apBlyt other precedent cited by the ASLB post-
dates the 1989 changes, and Entergy does not expiidiscrepancy. LBP-15-20 at 22 fn. 105
(citing U.S. Dept. of EnergyCLI-09-14, 69 NRC 580, 588 (2009) (explainingttagetitioner
may not rely on general allegations, but must stepecific ties to NRC regulatory
requirements, or to safety in general’ to demotestaagenuine dispute of fact or law).

Thus while some of the legal precedent pre-daesttval of tougher pleading
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standards, the essential nature of content pleadmgins unchanged. This is a meaningless
assignment of error.

G. “[llndependently researched and misinterpretedreferences related to‘microcracking’
never cited by Petitioners or their expert to bolstr the proposed contention”

This objection is first raised in Entergy Br. at 9.

Regarding Entergy’s complaint that “the Gundersegl&ration contains no discussion of
the Greenpeace Briefing or the ‘microcracking’ ssSyEntergy Br. at 24), the explanation is
simple. Arnold Gundersen’s declaration was prepareBecember 1, 2014 and filed shortly
thereafter by Petitioners in support of their Patito Intervene in Case No. 50-255-LA. The
Greenpeace briefing was not published until midrtraty, 2015. Petitioners’ March 9, 2015
intervention petition in the instant case used @useh’'s December 1, 2014 expert declaration,
as well as the then just-published Greenpeacaryieds foundations for their contention on
ductile fracture risk in Palisades’ RPV.

The concerns about both brittle and ductile fractisks, raised by Gundersen on
December 1, 2014, are only further amplified by@reenpeace briefing of mid-February, 2015,
which matters were noted in the majority ASLB rglin the instant proceeding.

H. Response to claimed error that ASLB majority g&e undue
weight to Greenpeace Briefing and improperly supplsented
Petitioners’ microcracking claims

Entergy claims (Entergy Br. at 23) that the ASLBjoni&y’s “reliance on the Greenpeace
Briefing in admitting Petitioners’ contention coitgtes both reversible error and an abuse of
discretion.” It is neither. The Greenpeace Brigfism formally titled “Nuclear Reactor Pressure
Vessel Crisis, Greenpeace Briefing” (“Greenpeagcefidig”’) and appears at ADAMS ML

15068A456.
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Petitioners have well established the need fordetste coupon testing, in both their
brittle fracture proceeding initiated on Dec. 1120and in this ductile fracture proceeding
initiated on March 9, 2015. Petitioners identifeegla high-priority need for Entergy to undertake
an examination of actual RPV plating and weldsli@r micro-cracking uncovered in the
Belgium reactor inquiry for self-evident reasoizlisades is age-degraded enough to require
Entergy to file LARs on both brittle fracture riskss well as ductile fracture risks. On brittle
fracture risks, Palisades has long been acknowtedgpeatedly, as the worst in the U.S. So
besides the urgent need to test actual physicalroetipons (four of which remain at Palisades,
but only one of which is planned to be tested, motduntil 2019), there is also the urgent need to
undertake ultrasonic tests (“UT”) at Palisadesientify or guard against potential widespread
micro-cracking. Even in Belgium, at Doel-3 and Tiga-2, according to the Greenpeace
Briefing, many thousands of micro-cracks remaimadsible, undetected, and unknown, until the
appropriate UT was applied to identify them.

Given the well documented age-related degradafiétabisades’ RPV, both the neutron
embrittiement of plates and welds, but also the tdsCharpy V-Notch Upper Shelf Energy
fracture toughness, are conditions which requiret@duard against potentially extensive, yet
otherwise undetectable micro-cracking of Palisa&eaV.

Petitioners timely raised a matter of generic cam¢e embrittled reactors. Internal RPV
flaws, such as micro-cracks, are an essential digmné (along with embrittlement, and PTS) for
RPV failure due to brittle fracture. Likewise, ersive micro-cracking, along with loss of
fracture toughness due not only to embrittlementaiso to thermal stresses over time on RPV

walls and welds (causing loss of Charpy V-Notch 8€Ength), could also result in catastrophic
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failure of the RPV as a consequence of ductiletdirac

The Greenpeace Briefing relates that Belgium’s Fadegency for Nuclear Control
(“FANC”) reported that “the material’s embrittlenteappears to be greater than one would
expect based on the trend curves reported in tisérexliterature.”ld. at 6. The shutdown
decisions were made “after one of the tests ‘rdladehe mechanical strength of a sample
analogue to the composition of the concerned veskelnot deliver results in line with experts’
expectations.”ld. at 5. Significantly, although the unexpected bebiagf the embrittled metal
was reconfirmed by an additional round of testthg,root cause of the problem has not yet been
identified. I1d.

The Greenpeace Briefing’s “New Disclosures” secfigm 6-7) quotes Dr. Dighy
MacDonald of the University of California at Berkg| as well as Dr. Walter Bogaerts of the
Belgian Nuclear Higher Education Network and thevidrsity of Leuven. These two nuclear
materials scientists allege that the root caugsheBelgian RPV micro-cracking could well be
hydrogen corrosion due to reactor operations, hatthe consequent risks could be severe,
including fracture of the weakened RPV. Given shigh risks, and lingering uncertainties
regarding the root cause, the internationally-régdmaterials scientists advise that UT tests
should be deployed at RPVs worldwide, to seek tealgotentially invisible, yet extensive
micro-cracking.

In the Greenpeace Briefing’'s section entitled “8aimplications and ageing nuclear
reactors” {d. at 7), the head of FANC, Director General Jan Benguoted. He warns that the
Doel-3 and Tihange-2 micro-cracking problem couwtdolb global concern, to RPVs worldwide.

Judge Arnold states in his dissent (LBP-15-20, &nsst 4) that micro-cracking defects:
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... have only been found in forgings, and onlysthmanufactured in one specific
facility. Applicant points out that “the Palisad@BV beltline is constructed of welded
plates, not forgings.” And nowhere do Petitiondasncs that Palisades vessel components
were manufactured at the facility that producedDbel 2* and Tihange 2 forgings.
Although Palisades RPV was not fabricated at Ridi®, the next section of the

Greenpeace briefing raises further concerns tleatiicro-cracking was not due to RPV
fabrication, but rather to ongoing reactor operaiwhich have induced hydrogen corrosion.
Moreover, 10 U.S. RPVs, deployed at operationalreowd decades-old nuclear power plants
across the U.S. were in fact fabricated at theeRddéim forge? and yet little to no followup
action has been taken, by either NRC or industraddress the concerns raised by the
micro-cracking at Doel-3 and Tihange-2.

Entergy counters (Entergy Br. at 25) that “Judgeofd’s characterization of the
Greenpeace Briefing as an “unrefereed” “editorighwo probative value” that comprises
“cherry-picked alarming statements from a varidtgaurces” “is accurate.” But Greenpeace
does not portray the Briefing as a refereed tedhumiissertation, nor did Petitioners present it as
such. It contains extensive citations and docunteod@clusions. It must be considered, at a
minimum, as a warning (a red flag) to the worldleacindustry, based on lessons learned in
Belgium.

Entergy further quotes Judge Arnold in dissentnvey “that verifying the accuracy of

the Greenpeace Briefing is ‘problematical,” and tha ‘spot check of five citations [found] that

four of them are of questionable value.’ In shevirything about the briefing—its provenance,

"judge Arnold presumably meant to refer to the Baelactor, not Doel 2.
2Greenpeace briefing at 4, fn. 11.
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objectivity, and technical accuracy—is highly quasable.” Entergy Br. at 25.

This is a confusing accusation. No fewer than sévesenpeace International staffers are
listed at the end of the briefing, including twahvprimary responsibility for analyzing the
Belgian nuclear power industry, where micro-cragkivas first detected, at Doel-3 and
Tihange-2. Greenpeace staff nuclear power anaystfound not only in Western Europe, but
also in Central and Eastern Europe, as well asnJ&sareflected by this listing, Greenpeace
International’s concern, well documented by theestgplisted above, extends to reactor pressure
vessels worldwide.

Respecting Judge Arnold’'s accusation of “cherripig,” it is true that the Greenpeace
Briefing is extensively footnoted. As of the dafehis filing (August 7, 2015), all URLs or web
citations in its 35 footnotes remain viable linkxuntering the dissenting judge, the ASLB
majority found that “review of the information aitéen the Greenpeace report’s footnotes finds
that it fairly represents its sources.” LBP-154@8, fn. 187. The majority finds fault with

several aspects of the dissent, as revealed ivénaextended footnofe.

N its entirety, LBP-15-20 fn. 187 says as follows:

The dissent asserts that at least four of thei@itaiare incorrect, see Dissent at 4 n.13, but
none of the examples suggests that the documeohanecterizes its sources. Two citations involve
statements made in Dutch that the Greenpeace repostated into English. We see no reason to doubt
that “Dit is mogelijk een wereldwijd probleem vade hele nucleaire sector” means “This may be a
global [worldwide] problem for the entire nucleadustry [sector].” See Greenpeace report at 7. The
Dissent was also unable to locate the original egiftom Professor Bogaerts in the cited video,
presumably because these statements are alsocéh Dutees ik dat de corrosie aspecten zijn
onderbelicht.” and “Als ik een inschatting moestkem, zou ik inderdaad verwonderd zijn als het zich
nog nergens anders had voorgedaan.”). See Greenpgaart at 7 (citing De Redactie, Terzake (Feb. 13
2015), http://deredactie.be/cm/vrtnieuws/videozpregrammas/terzake/2.37612). His complaint about
Professor MacDonald’s quote boils down to the faat it should have included an ellipsis. And h&eso
that a quote of a final evaluation report did rtatesthat it was in turn quoting the provisionahlesation
report. Despite such minor nitpicks, our revievited information cited in the Greenpeace report’s
footnotes finds that it fairly represents its s@scOur conclusion is consistent with the fact treather
the Staff nor Entergy has argued that report ntisste content of its sources. The minor issuésino
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Notably, Judge Hirons, who voted with Chief Judget3er as part of the majority on the
ASLB, in favor of granting Petitioners an evidengiiearing on the technical merits of their
ductile fracture concerns, is also “a nuclear eegirby training and trade.” This is reflected by
his extensive qualifications summarized at the NRBsite!* including his doctorate, his 32
years at the Los Alamos National Laboratory in mmbear of Reactor Technology areas, and
during more than 10 years in the Nuclear Weapodd\artlear Safeguards & Security Programs.
Before coming to the Los Alamos National Laboratdiydge Hirons was an Assistant Professor
of Mechanical & Nuclear Engineering at the Univirsif Notre Dame. His views of the
evidence and regulatory concepts at stake in tioisegding directly counter Judge Arnold’s.

I. Entergy Grossly Misreads Evidence Reference TGonclude The ASLB
Erred in Citing Factual Support for Petitioners’ Claim Related to Above-Normal
Sulfur Content and Lower Fracture Toughness

Both Petitioners and the ASLB majority got it rightciting the authority for the
assertion that the Palisades RPV has above-noutfal sontent in its plating, and consequently
lower fracture toughness. Both Petitioners and_tbensing Board cite as their authority
Attachment 5 to Entergy’s License Amendment Reqisistinghouse WCAP-17651-NP,
Revision 0, “Palisades Nuclear Power Plant Reattsisel Equivalent Margins Analysis,”

2/28/2013), ML14316A208. At p. 24/45 of that .pEEtitioners cite a full, single-spaced page-

length quotation. Petition to Intervene at 19-dMe Licensing Board states (LBP-15-20 at 27-

by the dissent are nothing like the situation imv€d Cliffs 3 Nuclear Project, LLC (Calvert Cliffs
Nuclear Power Plant, Unit 3), LBP-10-24, 72 NRC ,7280-52 (2010), cited by the Dissent at 3. In that
case, the licensing board concluded that informadio a website cited by the Intervenors, “instefad o
supporting Intervenors’ theory of an ongoing dezlim peak load demand, contradicts that claich. at
752. The dissent fails to come close to identifyang such contradiction between the Greeenpeace
report’s sources and the opinions of professorsidaeld and Bogaerts described in the report.

Yhttp://www.nrc.gov/about-nrc/organization/panel-nimars. html#Hirons
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28) that “As further factual support for why gemamodels do not accurately reflect the unique
material properties of the Palisades reactor vesepetitioners also note that the Palisades
materials have lower fracture toughness due t@ldite’s above-average sulfur content.” The
ASLB majority notes the Petitioners’ authority thiat claim as “Petition at 19 (citing LAR,
attach. 5, at 5-2).Id. At 28, fn. 137.

Perplexingly, Entergy attempts to pillory Petitioand the ASLB majority for citing as
authority a generation-old letter which containthimy about sulfur content:
Petitioners allege that the higher sulfur contdrthe plates means lower fracture
toughness. But their only support for this clainaissee generally” reference to Carolina
Power and Light Company’s response to a 1998 NIyGest for additional information
(“RAI”) involving the Robinson plant. The Robins&®Al Response, however, provides
no information on the effect of sulfur content oatarial toughness as relevant to the
EMA, and Petitioners provide no further explanatwrbasis.
Entergy Br. at 27. Somehow, Entergy is simptyng in its attribution as to Petitioners’ lack of
documentation for a key statement. That mightdoeigable, but Entergy completely fails to
note the correct citation of authority at fn. 131.BP-15-20. Entergy’s focus on discrediting the
ASLB majority, not to mention the Petitioners, nfastly exposes its disjoint, free-wheeling,
anything-goes attacks.

V. CONCLUSION

While Petitioners agree that the statements arelatons in the Greenpeace Briefing are
indeed alarming, they are not sensational, holloelevant, nor without merit. In fact, they
address the very risks to public health, safetgl,the environment that NRC Staff is supposed to
defend against, per its mandate. The concernedcpwlilich Petitioners represent, is certainly

alarmed by the warnings raised by the Greenpeaeéry, just as it is alarmed by the warning

raised by nuclear engineer Arnold Gundersen, Beéts’ expert.
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The ultimate problems at Palisades are severe regoiray deterioration of metallurgical
properties of the metals plates and welds of the,RBth in terms of the vessel’'s ability to
withstand a rapid cooldown (embrittlement), or pidesurge in heat during operations (fracture
toughness/
ductile tearing). At Palisades, those temperagteemes are moving closer together, such that
there is an increasingly narrow range of operatengperatures which can be afforded to Entergy
as it runs the reactor.

Entergy and the NRC Staff are very desirous of tsuitisig the power of discretionary
calculations and theorizing about the state oRhksades RPV for physical testing of the
coupons in the RPV. Despite the Staff’s insistehe¢ no one and no regulation requires that
physical testing take place, the evidence showsétitioners should be granted a hearing to
demonstrate that the Staff choices here are anpitranifestly unreasonable and irrational.

Applying Regulatory Guide 1.161, the Staff usespggedly “significant conservatisms, ”
such as the assumption that “flaws in the belthregerial [are] significantly larger than have
been observed in any nuclear RPV.” NRC AnswelOatlh other words, although there are
untested physical specimens at hand inside thedéals RPV which could settle the question of
whether PNP possesses unprecedented beltline thawst, the Staff prefers to protect public
health and safety by assuming flaws are there.rGive highly unique circumstances of
Palisades, the Staff simply cannot tell whetheasisumptions concerning flaws in the beltline
are “conservative estimates,” or estimates whiaoghtmot be at all “conservative.”

At Palisades, the Staff is indulging a sorely-utgésypothesis and the abuse of

considerable discretion respecting acceptanceierid/hile the Staff maintains that there is no

-20-



compulsory examination required of the metal cogp@maining in the Palisades RPV, NRC
Answer at 15, the abuse of discretion under thrinistances is manifest.
WHEREFORE, Petitioners pray the Commission affirm LBP-1512@ll respects, and

that it reject and dismiss Entergy’s appeal.

Respectfully,

/sl Terry J. Lodge
Terry J. Lodge (OH #0029271)
316 N. Michigan St., Ste. 520
Toledo, OH 43604-5627
(419) 255-7552
Fax (419) 255-7552
Tjlodge50@yahoo.com
Counsel for Petitioners
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