Official Transcript of Proceedings

NUCLEAR REGULATORY COMMISSION

Title: Advisory Committee on Reactor Safeguards
Accident Analysis Thermal Hydraulics
Open Session

Docket Number: (n/a)

Location: teleconference
Date: Tuesday, June 6, 2023
Work Order No.: NRC-2426 Pages 1-26

NEAL R. GROSS AND CO., INC.
Court Reporters and Transcribers
1716 14th Street, N.W.
Washington, D.C. 20009
(202) 234-4433



10

11

12

13

14

15

16

17

18

19

20

21

22

23

DISCLAIMER

UNITED STATES NUCLEAR REGULATORY COMMISSION’S

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

The contents of this transcript of the
proceeding of the United States Nuclear Regulatory
Commission Advisory Committee on Reactor Safeguards,
as reported herein, is a record of the discussions

recorded at the meeting.

This transcript has not been reviewed,
corrected, and edited, and it may contain

inaccuracies.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

UNI TED STATES OF AMERI CA
NUCLEAR REGULATORY COWM SSI ON
+ 4+ + + +
ADVI SORY COMM TTEE ON REACTOR SAFEGUARDS
( ACRS)
+ 4+ + + +
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+ 4+ + + +
OPEN SESSI ON
+ 4+ + + +
TUESDAY,
JUNE 6, 2023
+ 4+ + + +
The Subcommi ttee nmet via hybrid in-person
and video-tel econference, at 1:00 p.m EDI, Jose

Mar ch- Leuba, Chairman, presiding.
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P-ROCEEDI-NGS
1: 00 P.M

CHAI R MARCH- LEUBA: The neeting will now
come to order. This is a neeting of the Accident
Anal ysi s Thermal Hydraulics Subcommittee. | am Jose
Mar ch- Leuba, the SC chair.

In additiontoin-person attendance at NRC
headquarters, the neeting is broadcasted via M5 Teans.
Menbers in attendance are Ronald Ballinger, Vicki
Bi er, Charles Brown, Vesna Dimtrijevic, G eg Hal non,
Walter Kirchner, David Petti, Joy Renpe, and Matthew
Sunseri .

Today, we are reviewi ng topical report
NEDE- 33935P, Revision 0, by dobal Nuclear Fuel
Aneri cas entitled LANCRO2/ PANAC11 application
nmet hodol ogy, and t wo associ at ed net hodol ogy
gual i fication reports.

These reports support a conbi ned use of
t he LANCRO2 and PANACL1 codes for nodeling neutronics
and thermal hydraulic BWR core physics.

Portions of our neeting will be closed to
the public to protect GNF priority information. W
have not received requests to provi de comments, but we
have an opportunity for public coments before the

begi nni ng of the closed session of the neeting.
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The ACRS was established by a statute and
is open by the Federal Advisory Commttee Act, FACA
As such, the committee only speaks to its published
| etter reports.

The rules for participation in all ACRS
neetings were announced in the Federal Register on
June 13, 2019. The ACRS section of the US. NRC
public work site provides our charter, byl aws,
agendas, letter reports, and full transcripts for the
open portions of all full and subcommi ttee neetings,
including the slides presented there.

The Designated Federal O ficial today is
M chael Snodderly.

Atranscript of the neeting is being kept.
Therefore, speak into the mcrophones clearly and
state your nane for the benefit of the court reporter.
And if you are in a conference room with nultiple
peopl e on the line, just renmenber to identify yourself
regularly for the accuracy of the transcript.

Pl ease keep all your electronics and the
m crophone on nute when not bei ng used.

W are nowready for the G\NF presentati on.
Kent Hal ac of General Electric Hitachi will present
some openi ng remar ks and i ntroduce t he GNF presenters.

Renenber, this is the open session of the
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neet i ng. Questions that nmay need proprietary
i nformati on shoul d be di scussed in the cl osed sessi on.

Kent ?

MR. HALAC: Thank you. This is Kent
Hal ac, General Electric. W're representing d oba
Nucl ear Fuel s. | brought with me John Hannah,
princi pal engineer in our Advanced Methods G oup.
Thank you for having us today. W have sone
interesting material that pushes our technol ogy
forward and enabl es increased enrichnment which is one
of the objectives of these updates.

W' re here to answer any questi ons you nay
have about the technology. And just note that LANCR
and PANAC are both approved technol ogies, and this is
the conmbination of LANCR with PANACEA for the
application nmethod and we' re goi ng to be tal ki ng about
LANCRO2 updates to enabl e increased enrichnent.

Wth that, I'll nove to John

MR. HANNAH. Thanks, Kent. This is John
Hannah as Kent introduced --

CHAI R MARCH LEUBA: Sorry, thereis a very
narrow field of viewfor the mc. |If you cannot hear
yoursel f on --

MR. HANNAH: Then you can't hear. OCkay

CHAI R MARCH- LEUBA: -- you're not talking
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MR,  HANNAH: I'"'m going to try again.
Ckay, now | can hear ne.

This is John Hannah from G obal Nucl ear
Fuel s as Kent suggested. So | am here representing
the team that worked on this material. There was a
good number of us to advance this forward, so |'m
| ooking forward to tal king about it today.

Slide, Kent.

So just afewintroductory remarks inthis
part of the session. W'll go a little deeper in the
cl osed session, talk about backgrounds, the drivers
and approach associated with these |icensing topical
reports which you'll hear me refer to as LTRs
sonetimes. Kind of why we devel oped them and what we
were trying to do when we did. And then what the
current status of themis.

kay, so froma high |l evel perspective and
background, right now, TGBLAO6 and PANACl1ll is GNF's
approved core sinulator that's in use today across the
BWR fl eets, boiling water reactor fleet. TGBLAO6, al
| atti ce business codes, application range is limted
with respect to a next phase of fuel devel opnent, so
where we're trying to head to support ATF objectives,

be those higher enrichnents, different clad types.
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It's not sonething that right now TGLA has approved
to eval uate

W do have LANCRO2 which i s approved from
a nodel and qualification perspective which is our
nore advanced | attice physics code and does have the
approval to evaluate sone of these features. And so
t he mai n purpose of putting together the revisions to
t he LANCR t opi cal report and the conbi ned LANCR/ PANAC
topi cal report was to enable their use together as an
approved core sinulator to eval uate these new spaces.

To that end, the driver really is to
expand t he core sinul ator application range when we're
usi ng LANCR as a new |l atti ce physics sol ver as opposed
to TGBLA, so LEW is one of the main drivers for that,
| ooking to be able to evaluate fuel enriched between
5 and 10 percent in U235.

In addition, there 1is «currently in
operation fuel designs that are 11 by 11 in nature and
TGBLA has in sonme | imtations associated with that and
LANCR does not. And so it's another driver for noving
in that direction.

CHAI R MARCH LEUBA: Renenber that we are
i n open session and you probably can answer better in
a closed session, but anything you can say for the

public it helps on the transcript.
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Can you tell us anything about GE plans to
use LEU+, anything above 5 percent, anything in the
near future, 20 years from now?

MR. HALAC. This is Kent speaking. | can
speak to that. W have already put in an application
1097 related to the fuel fabrication facility to
i ncrease the plant to ei ght percent wei ght enri chnent.
And we -- you know, the first step is getting our
nmet hods in line and our plant ready to fabricate. The
next step after that would be |lead test assenblies.
So this work here would enable us to analyze and
deliver |lead test at sone reactors.

CHAI R MARCH LEUBA: And | knowthis may be
sensitive, you were talking 6 nonths or 20 years?
Nei ther, right?

MR HALAC. Yes, neither is correct. But
| would say it's nobst near term for us in the ATF
prograns. W use ATF as an unbrella for coated
cl addi ngs; iron, alumnum chrom um claddings. And
we've also married the benefits side which would be
i ncreased enrichment with high burnup. And of all
those things for us the nost near termwoul d be LEU+

CHAI R MARCH LEUBA: kay, thank you

MR. HALAC. Sure. So going forward, the

purpose as | said for noving to LANCR is to kind of
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enabl e these new areas to be evaluated. 1n addition,
we're taking the opportunity to update the core
si mul ator approval basis. That's one of the big
drivers that's made our group very interested.

The approval basis for TGLPANAC expands
across several decades and a lot of different topic
reports. And there's an opportunity to clarify some
of that and make it easier to increnentally inprove
going forward and so we've nade a big effort to kind
of do that in this -- to enable that in this
submittal, trying to make minimal changes to what's
approved in the sinulator space right now, but
clarifying how things work today, how uncertainties
are quantified, and basically putting together one
report that we can launch from going forward to
i nprove the way that we have eval uated the core.

CHAI R MARCH LEUBA: | have seen -- agai n,
we are in open session. There are sone processes to
nodi fy the approval if you have small changes with
respect to the probe. Can you address sone of these?
I'm trying to place these ideas in the public
transcript before we address them properly in the
cl osed sessi on.

MR. HANNAH:. Yes, there are sone --

CHAI R MARCH- LEUBA: Keep it high I|evel
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non- proprietary.

MR. HANNAH: Understand, right, yes. In
LANCR, there is sone -- there's a section that's
dedi cated to describing updates that are allowable
that we nodeled simlarly in the LANCR- PANAC t opi cal
report to try to lay out basically a foundation that
expl ai ns when you make or change kind of what the
definition of what that change is, what it requires
you to do and then how you're going to comrunicate
that with the regulatory body so that there's
agreenent in the fronts what different changes nean
and what approval bases are required in an attenpt to
nmake t he approved -- make approval paths nore certain
for everyone.

CHAI R MARCH LEUBA: | try to think at the
| oner | evel, so this is sonething equivalent to 10 CFR
50.59, in a sense that you will have to docunent your
changes. You will make a decision that this does not
require staff review. And then the staff can comrent
on the nethodol ogy. s that nore or |less what the
process will be?

MR. HANNAH. | woul d say that's one of the
out cones of sonme of the update processes we define,
but sone of the update processes |'m confortable

saying, explicitly say if you do this, you have to
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resubmt. And soit'strying to say for the different
| evel s of changes what's going to be required so that
there's | ess anbiguity.

CHAI R MARCH LEUBA: You're al ways al | owed
to submt. The question is specifying what you don't
have to. Unfortunately, we all know you are in the
receiving end and it take 18 nonths, 2 years for any
approvals, so if you can avoid that by having an
agreenent, a good bounder, a good box to stay inside
of that, we can save 2 years of review on 900 hours of
cost is a positive direction.

MR. HANNAH. We agr ee.

MEMBER KI RCHNER:  To foll ow on Jose's --
this Walt Kirchner -- Jose's point. |'mjust guessing
your rmet hodol ogies previously were limted to five
percent or |ess enrichnent.

MR. HANNAH: Correct.

MEMBER Kl RCHNER: And then the specific
cl addi ng as wel | ?

MR HANNAH: Yes, the intent will be for
nore exotic cladding materials, then LANCR woul d be
the solution. That's right.

MEMBER Kl RCHNER:  Ri ght.

MR. HALAC. This is Kent. | just wanted

to add one nore piece of informtion. W do a
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t echnol ogy updat e every year between the staff and G\F
and during that update, we will tal k about any and al |
nmet hodol ogy changes so that there is an open |ine of
communi cation and that our standing of what s
happeni ng, so that there is no m sunder st andi ngs about
changes bei ng done wit hout peopl e understandi ng what
to do.

CHAI R MARCH- LEUBA: | may be using the
wong term Is this part of the GSTAR progranf
Your mc --

MR. HALAC. Yes, we have hooks in GSTAR
for say, like, use progranms that require us to provide
updates at the GNF technol ogy updates, so yes, GSTAR
is part of the equation.

CHAI R MARCH- LEUBA: Thank you.

MR. HANNAH. So the approach which we at
hinted at bit, for some of what's on here, but first
for LANCR, it's inportant to note that there already
is an approval basis for revision 3 of the nodel and
gualification topical reports. And so what we're
doing here is relatively limted in scope for those
docunments. We're | ooking to expand the core critical
benchmar ki ng enri chment range to support the increase
enrichment fromfive to ten percent.

Updating the qualification basis, back
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when we originally submtted this, the benchmarking
was based agai nst MCNP5. W' re noving to MCNP6. 2 and
then an inproved version of that based on sone
i mprovenents t hat Los Al anos has basi cal | y recomrended
that isn't yet in 6.2.

And then we're also inplenenting sone
targeted nodel inprovenents that were inforned based
on extensive benchmarki ng. So we basi cal |y pushed t he
LANCR cross sections all the way through into the core
simul ator, did our performnce denonstrations and our
uncertainty quantifications, and used thoseresults to
inform to ourselves where differences were being
exhi bited conpared to our current versions of codes.
And t hat hel ped us determ ne where we wanted to go and
try to i nplenent sone inprovenments in LANCR

CHAI R MARCH LEUBA: And once nore for the
public transcript in case sonebody has to read it,
thisis part of the proprietary, but the benchmark set
t hat you guys used to validate this is very extensive.
| don't want to say the nunbers. You nmay want to say
the nunbers. | don't knowif it's proprietary. But
it's very extensive.

MR,  HANNAH: Yes, it's a large set of
cases. So going forward then so after the LANCR

updates, we went to create the LANCR and PANAC
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application LTR There were four elenents of that
that are inportant to --

MEMBER BROWN: Can | interrupt?

MR. HANNAH O course, yes.

MEMBER BROWN: I'm not a thermal-
hydraulics guy. | used to have to deal with this al
the time in ny old job, 20 years ago in the Navy, we

had the analysis and we used to use Monte Carlo as

well, and | renmenber how we used to update the Monte
Carl o standards as we went. They were based on
experinmental data. 1Is that -- when you go from5 to

6.2 what benchmarks does the Mnte Carlo use?
Hopefully, it's experinmental data that you do that
wi t h?

MR. HANNAH. That's right, yes. So I'm
confortable saying in the public session even too,
right? So the concept of benchmarking LANCR, you
can't just go code to code agai nst Monte Carl o basis.

MEMBER BROWN: | was hopi ng you woul d say
t hat .

MR. HANNAH:. Yes, that gets connected to
t he Monte Carl o code and t he underlyi ng cross sections
that are basically used in Monte Carl o and LANCR, get
benchmar ked agai nst cold critical benchmarks from a

criticality perspective and gamma scans for a pen
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power distribution.

MEMBER BROMWN: (Ckay, so you've got actua
data that you can then validate Monte Carl o agai nst
wi thin sone uncertainty bands?

MR,  HANNAH: That's right. It's the
connected piece in between the actual LANCR and the
experiments because you can't do the experinents
directly into 2D lattice physics.

MEMBER BROMWN: The second question was in
some of your docunments, | didn't see it in these
slides and presune this is probably not proprietary,
but wasn't one of the purposes of this in order to
achi eve hi gher burnups for your fuel as well? It was
in one of the topical reports.

MR. HANNAH: I n fact, for LANCR and PANAC,
an increase in the burnup range isn't something that
we were pursuing. LANCR was al ready approved up to a
burnup that is bounding of what we need.

VEMBER BROWN: kay, so the purpose of
this then is not to go another step forward. That
woul d be anot her process that you woul d do | ater then.

MR. HANNAH: Ri ght, the nucl ear nethods in
the core sinmul ator are not perceived to be an obstacl e
to hi gher burnups. There are other areas where that

will be necessary.
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MEMBER BROWN:  Thank you.

MR, HANNAH: So for LANCR and PANAC
application LTR, to enable it to be a foundation for
future change, we wanted to kind of docunent four
el enents: defining the applicable rmethodol ogies
explicitly, kind of state what it is that these codes
are doing and how they do it; clarifying,
consol idating t he uncertainty guantification
appr oaches whi ch had been scattered across a nunber of
different topical reports in the past, so the intents
here was to nmake that nore streamined for users and
for changi ng the future; denonstrating performance of
t he codes, against a broad set of actual operational
data; and then establishing update netrics which we
just kind of hinted at a nonent before, update
nmechani cs to say precisely.

So the last thing just to point out the
current status just to give you an i dea of where we've
been and where we're going, we started work on this
back in early 2020 as far as the latest iteration of
LANCR and PANAC. The actual work on LANCR goes back
much farther, way back into the -- before 2010. And
the approval of Revision 3 was in the 2015-16 tine
frames. We're picking this back up now as driven by

the desire to nove to fuel features that ATF enabl es
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i ke LU+, So we picked that back up early 2020.

Created the licensing topical reports. |ssued them
for review in late 2021. W' ve been going through
reviewcycles since that tine. There was an audit with
RAI's and RAlI responses in the mddle of 2022, which
led us to the ACRS neeting which we're at today. And
we're noving forward fromthere.

W believe we're on track for issuance of
an approved version of these LTRs by the end of 2023.
It's noted here because it's relevant that the final
approval of a supplenment for this, Supplenent 1, which
is the inplenmentation of LANCR and PANAC and the
downstream nethods is also happening in parallel
because you approved the core simulator and LANCR as
the underlying cross section, but then you need to
actually push that into your system codes and do
safety analyses and you need to wunderstand the
gualification basis renmains adequate or t he
uncertainties that you' re using are still applicable.
So that effort is ongoing. And we expect to try to
conplete that around m d-2024 and that's what would
enable this in productions.

CHAI R MARCH- LEUBA: Conpl eted the revi ew
or conplete the topical report?

MR. HANNAH. Conplete the review. So the
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topi cal report has been subnmitted and we're through
sonme revi ew phases of it, so that's an end state for
approval ideally.

CHAI R MARCH- LEUBA: Thank you.

MR. HANNAH: That's all | have.

CHAI R MARCH LEUBA: M ke, do we have the
staff online? Sois Scott Krepel online? | believe
Scott was goi ng to produce sone i ntroductory remarks.

VR. KREPEL : (Speaking through an
interpreter) Can everyone hear nme?

CHAI R MARCH- LEUBA: Yes, we can. W can

see you.

MR. KREPEL.: kay, great. |"m Scott
Kr epel . |'"'m speaking through a sign |anguage
interpreter. |'"'m the Branch Chief for the Nucl ear

Met hods and Fuel Analysis Branch with which is the
branch wi thin the technical reviewers |i ke Matthew who
did the review.

| am happy to have ny staff present the
results of the review of these three topical reports
for LANCR As you, |I'"'msure, are already aware, this
supports ATF-rel ated activities since LANCR woul d be
approved for higher than five percent -- five weight
percent U235.

And | think that GEH and t he st aff wor ked
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wel |l together to address all of the issues and get
them resolved satisfactorily including sonme | ast-
m nute things that came up that will be discussed at
a later point during the presentation.

So | just wanted to give those remarks and
t hank you for your tine.

CHAI R MARCH LEUBA: Thank you, Scott. So
| guess we nove to Matthew Panicker to nake the open
session interaction by the staff.

MR. PANI CKER: | am Matt hew Pani cker. | am
a nmenber of the Nuclear Mterials and Fuel Analysis
Goup in the Division of Safety System of NRI. And
this is a short presentation opento the public to the
ACRS t oday.

Next slide. Short list of topics covered
in the open session in relation to the background.
Revi ew based on regul atory evaluation and review of
the guidance. It mainly is about NEDC- 33935 topical
report which is LANCROZ2, PANAC11 application
net hodol ogy and early on | have a slide on short
sumary and concl usions by the staff.

Next slide. The d obal Nuclear Fuels
Aneri cas updates its nucl ear net hods to enabl e | essons
and limts. The three TRs are the main, NEDC 33935

Revision O, application nethodology and the

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1716 14th STREET, N.W., SUITE 200
(202) 234-4433 WASHINGTON, D.C. 20009-4309 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

21

supporting topical reports are NEDC 33376P LANCR2
physi cs nodel and NEDC-33377P, Revision 4, lattice
physi cs nodel qualification reports.

The qualification reports consist of
figures to verify the cross sections and al so sone
t est cases.

Next slide, please. The regulatory
evaluation is then based on GDCL0 and Section 50. 34.
(Unintelligible) requires licensees to performsafety
anal ysi s.

And nost of the new gui dance i s com ng out
of Section 4.3 Nuclear Design of NUREG 0800 Standard
Revi ew Pl an for review of safety analysis report for
nucl ear power plants. The |ist of areas of guidance
are listed in the cl osed session.

Next slide, pl ease. NEDC- 33935
Application methodol ogies applied to various fuel
desi gns approved for eval uati on with LANCRO2. LANCRO2
is a lattice physics code that is used to process
nucl ear data for use in the downstream analysis
nmet hods. PANAC11 is the static evaluation couple
nucl ear t her nmal hydraul i c revi ew pr ogram
(Unintelligible) boiling water reactor code excl usive
of the external flow | oop.

Next slide, please. A summary of the
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(unintelligible) and test cases (unintelligible) 6.2
gualification. There is also a section on perfornmance
eval uation t hrough conpression qualifications and the
TR establishes guidelines for future updates for
normal and uncertainty ranges.

Next slide, please. The staff reviewed
all the TRs submitted for review Staff reviewed the
net hodol ogy for efficacy denonstrati on and uncertainty
guantification. They revi ewed the nodel distribution,
topi cal report and quantification topical report and
nodel s were included in the code to predict the | evel
of physical processes for lattice physics analysis.

The results of this quantification or
gual i fication anal ysi s j ust confirmed t he
applicability of the latest ENDF/B-VII.O cross
sections to anal yze BWR

Staff reviewed the LANCRO2 nodel, the
LANCRO2 nodel qualification, and LANCRO2 application
nmet hodol ogy TR agai nst acceptance criteria specified
in SRV 4.3, of the SRVwhichis titled nucl ear design.

That is ny last slide for this.

CHAI R MARCH LEUBA:  Thank you, Matthew.
It's not on the slide, but again for the open
transcript for the record, it is the intention of the

staff to issue a safety evaluation report approving
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this nethodol ogy for use in future applications. |
guess that's the conclusion. And you say yes?

MR. PANI CKER: Yes. That is one of ny
slides in the closed session.

CHAI R MARCH- LEUBA: | guess it's a good
conclusion for the transcript.

MR. PANI CKER: kay.

CHAI R MARCH- LEUBA: Any questions fromthe
menbers. Yes?

MEMBER Kl RCHNER: Just to el aborate on --
this is Walt Kirchner. Good afternoon, Matthew

MR PANI CKER: Cood afternoon.

MEMBER KI RCHNER: From the staff's
perspective, the physics nethods that they already
have are already denonstrated to predict accurately
t he benchmarks that are used for BWR sinulations. So
t he physics nodel s don't change. The cross sections,
okay, you're using ENDF/B-VII.0, right?

What were the big issues or areas that the
staff focused on because on the surface, these nodels
shoul d -- seven or eight percent is not a big stretch
over five percent. So what were you | ooking at when
you did your review? \Wat were your focus areas to
come to a conclusion that you would issue an SE

approvi ng t hese net hodol ogi es? |I'mtrying to draw you
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out for the public record. What's the big deal here?

MR. PANI CKER: What | was saying was how
did the quantification of all the uncertainties when
you analyzed the BWR and then since they' re asking
about (unintelligible), they are looking for
(unintelligible) test cases where sonme of the test
cases are concentrated on higher end of the spectrum
and whether there is a conparison between what nakes
it nicer with the NCNV because the two codes are
slightly different configuration. One of them is
anal ytical and one is statistical. So these are sone
of the main. And also the (unintelligible) updates
which we will describe in the closed session.

MEMBER KI RCHNER: And then with regard to
an 11 by 11 lattice configuration, what were you
| ooking for there to draw your conclusion that these
nmet hods are applicabl e?

MR. PANI CKER: What we are | ooki ng for was
if the -- can the core be applicable to an 11 by 11
configuration. And al so whet her when they're going to
an 11 by 11 configuration, the uncertainty i s provided
in the application nethodology TR They are all
nmet hod, they should describe that they should be
wi thin those ranges of applicability. These are the

two main things we | ook for.
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CHAI R MARCH LEUBA: Thank you, Walt. |

wanted to place also in the open session, | |ike very
much t he approach used on the SER, on the limtations
and conditions section. |'mused to seeing SERs that
have 25 limtations. Here, you took the approach of
dividing that into range of applicability and real
[imtations. So what sort of limtations and
conditions on SERs are not real limtations? They're
redefining what's already in topical report. This is
only good up to 11 by 11 with this type of cladding
within this pressure range. So I want to give
positive reinforcenent to the staff that | like two
sections on the limtation and condition. One is not
even alimtation whichis the range of applicability.
Another one is real limtations where there was a
defi ci ency on t he benchmar ki ng above certain range. So
| think you guys did a good job, staff, on that.

Any nore comment s, questions frommenbers?
So at this point, we're going to open the m crophone
to menbers of the public. |If sonebody wants to nake
a comment, please open your mcrophone and say it.
W'l give you five seconds to comrent.

Seeing none, we are going to close this
session, but before we go off the transcript, | wanted

to ask the nenbers, informthe nmenbers, that | have
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revi ewed the SER and the topical reports and | haven't
found any serious deficiency that would nerit aletter
from us to the staff pointing out sonething.
Basically, our letter would say the standard, both GE
and staff did a great job publishing the SER Because
of that, | am proposing that we use our nethodol ogy
that we will wite a short paragraph describing the
nmet hodol ogy and descri bing the recommendati on of the
subconmittee chair and we will review it and approve
it, hopefully, during the P& session of the ful
committee which is the only one that has authority to
make the deci sion.

So if during the closed session we are
going be looking at the actual details, you find
sonmething that nmerits a coment, please keep in mnd
that we can al ways backtrack

Wth that, we are in recess and this
neeting link is going to disappear. W will not comne
back to this room So we are in recess.

(Wher eupon, the above-entitled matter went

off the record at 1:34 p.m)
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Non-Proprietary Information

LANCRO2/PANAC11 Application
Methodology Review

NEDE-33776P Revision 4 — LANCRO2 Lattice Physics Model Description
NEDE-33777P Revision 4 — LANCRO2 Lattice Physics Model Qualification Report
NEDE-33935P Revision 0 — LANCR02/PANAC11 Application Methodology

June 6t 2023

ACRS Meeting / June 6, 2023 Rockville, MD
|



Non-Proprietary Information

Contents for Open Portion

Licensing Review

e Background

e Licensing Topical Report (LTR) Development Overview
* Drivers
e Approach

e Current Status

ACRS Meeting / June 6, 2023, Rockville, MD
|



Non-Proprietary Information

LTR Development
Background

e TGBLAO6/PANAC11 is GNF’s approved core simulator in use today

e TGBLAOG6 application range limited with respect to the next phase of fuel
development

e LANCRO2 approved from a model and qualification perspective, but no
current approval basis coupled with a nodal solver for core simulation support

e Three (3) Licensing Topical Reports (LTRs) submitted to support use of
LANCRO2/PANAC11 as approved core simulator:

e NEDE-33776P Revision 4 — LANCRO2 Lattice Physics Model Description
e NEDE-33777P Revision 4 — LANCRO2 Lattice Physics Model Qualification Report
e NEDE-33935P Revision 0 — LANCR02/PANAC11 Application Methodology

ACRS Meeting / June 6, 2023, Rockville, MD



Non-Proprietary Information

LTR Development

Drivers

e Expand core simulator application range by enabling use of
LANCRO?2 as lattice physics solver

e LEU+ : Fuel Enriched >5% and <10% in U235

e 11x11: Support evaluation of plants with 11x11 fuel products

e Update GNF core simulator approval basis

e Establish a new foundation upon which an incremental improvement
approach can be established

e Make minimal changes in Revision 0 to enable simplified review

ACRS Meeting / June 6, 2023, Rockville, MD



Non-Proprietary Information

LTR Development (continued)
Approach

e Update LANCRO2 LTRs
e Expand cold critical benchmarking enrichment range
e Update qualification basis (MCNP5 -> Improved MCNP6.2)

* Implement targeted model improvement based on extensive benchmarking

e Create LANCRO2/PANAC11 Application LTR

* Define applicable methodologies
e Clarify and consolidate uncertainty quantification approach
e Demonstrate performance

e Establish update mechanics

ACRS Meeting / June 6, 2023, Rockville, MD
|



Non-Proprietary Information

Current Status

Milestones/Schedule

« On track for issuance of approved (i.e, “-A”) version of LTRs by end of 2023

 Final approval of NEDO-33935 Supplement 1, “Implementation of
LANCRO2/PANAC11 in Downstream Methods” (parallel effort, not in scope
of this review) expected mid-2024.

ACRS Meeting / June 6, 2023, Rockville, MD 6
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U. S. NUCLEAR REGULATORY COMMISSION STAFF'S EVALUATION OF
GLOBAL NUCLEAR FUELS - AMERICAS TOPICAL REPORTS
NEDC-33935P, REVISION 0, “LANCRO02/PANAC11 APPLICATION
METHODOLOGY,” NEDC-33377P, REVISION 4, “LANCRO02 LATTICE
PHYSICS MODEL QUALIFICATION REPORT,” AND NEDC-33376P,
REVISION 4, “LANCRO2 LATTICE PHYSICS MODEL DESCRIPTION"

Mathew Panicker, Nuclear Methods and Fuel Analysis
Division of Safety Systems

Advisory Committee on Reactor Safeguards
Subcommittee Meeting Open Session
June 6, 2023



TOPICS COVERED

Introduction and Background
Regulatory Evaluation, Review Guidance

NEDC-33935P, Revision 0, Topical Report (TR) Application
Methodology

NRC Staff's Summary and Conclusions



INTRODUCTION AND BACKGROUND

» Global Nuclear Fuels - Americas (GNF-A) is updating its Nuclear Methods
to enable fuel enrichments above the current licensing limits.

» Three TRs submitted for review:

— NEDC-33935P, Revision 0, “LANCRO02/PANAC11 Application
Methodology”

— NEDC-33376P, Revision 4, “LANCRO02 Lattice Physics Model”

— NEDC-33377P, Revision 4, “LANCRO02 Lattice Physics Model
Qualification Report”



REGULATORY EVALUATION
REVIEW GUIDANCE

General Design Criterion (GDC) 10 of Appendix A to Part 50, GDC
for Nuclear Power Plants

Section 50.34 of the Title 10 to the Code of Federal Regulations

(10 CFR) requires licensees to perform safety analyses of their
facilities

Section 4.3, “Nuclear Design,” of the NUREG-0800, “Standard

Review Plan for the Review of Safety Analysis Reports for Nuclear
Power Plants” (SRP)



NEDC-33935P, REVISION 0, APPLICATION METHODOLOGY

Applied to various fuel designs approved for evaluation with
LANCRO2.

LANCROZ2 is a 2-Dimensional lattice physics code that is used to
process nuclear data for use in the downstream analysis methods.

PANAC11 is a static 3-Dimensional coupled nuclear-thermal-

hydraulic computer program representing the boiling water reactor
(BWR) core exclusive of the external flow loop.



SUMMARY OF TR DEVELOPMENT

Cold criticals and test cases for benchmarking LANCRO2 validation with
Monte-Carlo N-Particle (MCNP) code include higher enrichment.

Updated MCNPS5 to MCNP6.2 for qualification.

LANCRO2/PANAC11 Application TR defines methodologies.

LANCRO2/PANACI11 provides uncertainty quantification.

Assessment of LANCRO2/PANACI11 performance through operational
gualifications.

TR establishes guidelines for future updates for model and uncertainty
ranges.



THE NRC STAFF'S SUMMARY AND CONCLUSIONS

The NRC staff reviewed the LANCRO02/PANAC11 methodology for efficacy
demonstration and uncertainty quantification.

The NRC staff reviewed the model description TR and the qualification TR
and concludes that adequate models were included in the code to predict
the relevant physical processes important for lattice physics analyses.

The results of these qualification analyses justified the applicability of the
ENDF/B-VII.O cross sections to analyze BWRs.

The NRC staff reviewed the LANCRO02 Model, LANCRO02 Model
qualification, and LANCRO2/PANAC11 Application Methodology TRs against
the acceptance criteria specified in SRP Section 4.3, “Nuclear Design.”
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