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P-ROCEEDI-NGS
9:30 a. m

CHAI R KIRCHNER: Ckay, the nmeeting wll
now cone to order. Good norning. This is the neeting
of the NuScal e Desi gn Centered Revi ew Subcommi ttee of
the Advisory Committee on Reactor Safeguards. "' m
Walt Kirchner, Chairman of today's subconmittee
neeti ng.

ACRS nenbers in attendance in person are
Ron Ballinger, Vicki Bier, Craig Harrington, Robert
Martin, David Petti, Scott Pal ntag and Thomas Roberts.

ACRS nmenbers in attendance virtually via
Teans are Vesna Dinmitrijevic, Geg Halnon and WMatt
Sunseri . W also have two of our consultants
participating virtually via Teans, Dennis Bley and
Steve Shultz. If | m ssed anyone, either ACRS nenbers
or consultants, please speak up now.

M chael Snodderly of the ACRS staff is the
Designated Federal Oficer for this neeting. No
menber of conflicts of interest were identified and |
note that we have a quorum

During today's neeting, the subcommttee
will receive a briefing on the staff's eval uati on of
NuScal e Topi cal Report TR051649416: Proprietary Non-

Loss-of - Cool ant Accident Analysis Methodol ogy and
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5
TR124587: Extended Passive Cooling and Reactivity

Control Met hodol ogy.

W previously reviewed the certified
NuScal e US600 design as docunented in our July 29,
2020 letter report on the safety aspects of the
NuScal e smal | nodul ar reactor. Like the staff, we are
performng a delta review between the two designs
including a power uprate from 50 to 77 negawatts
el ectric per nodule. W are review ng these chapters
and TRs as part of our statutory obligation under
Title 10 of the Code of Federal Regul ations, Part 52,
Subpart E, Section 141, Referrals to the Advisory
Comm ttee on Reactor Safeguards.

W report on those portions of the
application which concern safety. The ACRS was
established by statute and i s governed by the Federal
Advi sory Comrittee Act or FACA. The NRC inplenents
FACA in accordance with its regulations. Per these
regulations and the Commttee's bylaws, the ACRS
speaks only through its published letter report. Al
nmenber conments therefore should be regarded as only
t he i ndi vi dual opinion of that nmenber not a Conmittee
posi tion.

Al'l relevant information related to ACRS

activities, such as letters, rules for neeting
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participation and transcripts, are | ocated on the NRC
public website and can easily be found by typing
"About us ACRS' in the search field on NRC s hone
page.

The ACRS, consistent with the agency's
val ue of public transparency and regul ati on of nucl ear
facilities, provides opportunity for public input and
comment during our proceedings. W have received no
witten statenents or requests to nmke an oral
statenent fromthe public, but we have set aside tine
at the end of the nmeeting for such public coments.

Portions of the neeting nay be closed to
protect sensitive informati on as required by FACA and
t he Governnent in the Sunshine Act. Attendance during
the cl osed portion of the neeting will be limted to
the NRC staff and its consultants. Applicants and
those individuals in organizations who have entered
into an appropriate confidentiality agreenent, we w ||
confirm that only eligible individuals are in the
cl osed portion of the nmeeting |later this afternoon.

The ACRS wi | | gather information, anal yze
relevant issues and facts and formally propose
conclusions and reconmendation as appropriate for
deliberation by the full Commttee. A transcript of

the neeting is being kept and will be posted on our
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websi t e. When addressing the Subcommttee, the
participants should first identify thenmselves and
speak with sufficient clarity and vol une so that they
may be readily heard. |f you are not speaking, pl ease
mut e your conputer on Teanms or by pressing *6 if
you're on your phone.

Pl ease do not use the Teans chat feature
to conduct si debar di scussi ons rel at ed to
presentations, rather limt the use of the neeting
chat function to report | T problens.

For everyone in the room please put your
el ectroni c devices in silent node and nute your | aptop
m crophone and speakers. In addition, please keep
si debar discussions in the roomto a m ni num because
our ceiling mcrophones are live.

For presenters, your tabl e m crophones are
unidirectional and you'll need to speak into the
m crophone to be heard. Finally, if you have any
feedback for the ACRS about today's neeting, we
encourage you to fill out the public neeting feedback
formon the NRC s website. Wth that, we will now
proceed with the nmeeting and | will turn first to the
NRC staff and to MJ. for opening coments.

MR. JARDANEH: Thank you. Good norni ng,

Chair Kirchner and good norning to the ACRS
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Subconmi tt ee Menbers, NuScal e partici pants, NRC staff
and nmenbers of the public.

My name is Mahnoud M J. Jardaneh and |
serve as the Branch Chi ef of the New Reactor Licensing
Branch, responsible for the Iicensing of the NuScal e
US460 design and the Division of New and Renewed
Li censes in NRR  Thank you for the opportunity today
for the staff to present their review of the select
NuScal e US460 Standard Design Approval or SDA,
chapters and topical reports.

As you are aware, the staff is review ng
all chapters of the SDA concurrently with staggered
conpletion dates based on the conplexity of the
chapter and the extent of change fromthe certified
NuScal e US600 desi gn. Today, the staff wll be
presenting on their revi ewof the seventh group of the
SDA chapt er and topical reports, including on the Non-
Loss-of - Cool ant Anal ysi s Met hodol ogy Topical Report
and t he Ext ended Asset Cooling and Reactivity Contr ol
Met hodol ogy Topi cal Report.

Previously, the staff presented to the
Subcommittee on 16 of the 19 SDA chapters and one of
three SDA Topical Reports. The staff is finalizing
their review of the remaining three SDA chapters and

we will soon share their safety evaluations with the
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ACRS.

At today's neeting, the staff will focus
on the deltas fromthe design certifications that the
NRC approved and the Cormittee reviewed in the past.
The staff will al so discuss two renai ni ng open itens,
one in each of the topical reports to be presented
t oday.

Once again, thank you for the opportunity
and we | ook forward to a good di scussion. Thank you.

CHAI R KI RCHNER: Thank you, MJ. Now, we
Will turnto NuScale. | believe, Kevin, are you goi ng
to kick it off for NuScal e?

MR LYNN: Sure, | can do that. Thank
you. Good norning, nenbers of the ACRS, NRC staff and
thank you for having us here. W appreciate the
opportunity.

My name is Kevin Lynn. |I'ma |icensing
engi neer at NuScale and |'ve been with NuScale for
over three years. Prior to ny tine at NuScale, | was
wor ki ng i n the Nucl ear Navy. | also worked in Part 52
New Desi gn, New Reactor Design with a di fferent design
center and also spent time in an operating plant
reactor and also on license renewal for operating
plants. "Il allow nmy colleagues here to introduce

t hensel ves as wel | .
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MR. BRI STOL: Good norning, this is Ben

Bristol. I'"'m the manager of the system thernal
hydraulics team at NuScale. |1've been with NuScal e
for 13 years now.

M5. MCCLOSKEY: Good norning, nmy nane is
Meghan McCl oskey. |1'ma safety anal ysis engi neer with
NuScal e and |'ve been with themfor about the past 10
years and prior to that, | was w th Wstinghouse,
al ways focused on safety analysis nethodol ogy
devel opnent and application for design basis events.

CHAI R KI RCHNER: Thank you all for being
here in person. Go ahead.

MR. LYNN: Next slide, please. Before we
begin, we'd like to acknowl edge that our work at
NuScal e has been supported by t he Depart nent of Energy
and so we appreciate their support, but also
acknowl edge that the views expressed during these
presentations are not necessarily those of the DOCE.
Next slide, please.

During the open session for non-LOCA
topical report, we will start by tal king about the
hi story of the non-LOCA topical report, tal k about the
non- LOCA eval uati on nodel, what t he purpose is and t he
acceptance criteria that's used to anal yze. 'l |

tal k about the relevant power uprate and the design
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and operating changes that have the potential to
af fect the non-LOCA topical report and finish with a
sutmmary of  the evaluation nodel applicability
assessment and any changes that we've nade since the
prior revision. Next slide, please.

As was alluded by the ACRS, the non-LOCA
topi cal report was previously reviewed by the staff
and the ACRS. It was approved by the NRC in 2020 and
t hat approved revision, which was revision three, was
used to support safety analyses perforned for the
US600 desi gn, which utilized the NPM 160 nodul e. That
was submitted as part of the review of that.

That revision contains certainlimtations
and conditions whichrestrictedits use to the NWP-160
desi gn, so when we began the work on our next design,
we realized that we would need to make sone
nodi fications to that and so therefore, revision four
was submitted in January 2023 and it was subnitted at
the same tine as we submitted our FSAR for the US460
design, which utilizes the NWMP-20 nodul e.

Since the tine of the submttal in January
2023, we have made sone updates and changes to the
topical report in response to NRC questions and back
and forth with the NRC staff. Revision five will be

subnmitted at some point, which will incorporate al
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t hose updates, but it has not been submitted at this
time. The hope would be that then revision five would
becone t he Dash A approved version for future use. As
i ndi cated by the ACRS, due to the nature of the delta
review, our focus of the discussion today is on the
changes since the NRC s prior approval in revision
three. Next slide.

This slide provides an overview of the
non- LOCA topical report and nethodol ogy and how it
fitsinwth other nethodol ogy that we utilize as part
of the safety analysis. On the left, we start with
certain input paraneters related to the plant design
core design, fuel design and the SSC desi gn and those
all provide input to the NRELAP5 code, which is our
system t hermal - hydraul i ¢ code. NRELAP5 is then used
to generate primary and secondary pressures that are
used to assess acceptance criteria and it's al so used
to determine the exit of the safety analysis via
confirmation that we have a safe, stabilized
condition. All of that in that first box is the
subj ect of the non-LOCA topical report.

The NRELAP5 out put i s al so used to provide
input to the VIPRE-01 code, which is used for our
subchannel analysis to determ ne acceptance criteria

for fuel. That's the subject of separate topical
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reports for the subchannel which have both been
previ ously approved by the NRC. Lastly, there is the
potential that NRELAPS is used to provide input to the
dose analysis in the formof nass and energy rel eased
and that analysis is done separate fromthis, but is
al so the subject of an approved top-four port.

DR. MARTIN. Question?

MR LYNN: Yeah.

DR MARTI N: It's Menber Martin. The
NRELAP5 we, of course, have had other neetings and
t al ked about NRELAP5 or the specific application non-
LOCA. Are there any different packages that are used
and so we set that up a little bit nore. Sorme
applicants will use the sanme code but then they are in
the process of personalizing it. They' Il have an
i nput that says this is for this specific application
and then for others, what it does it just creates a
different flow through the architecture of the code.
For instance, one applicant does both Ps and Bs and
they'Il have a P or a B in one of the cards up front
and it will use a different constituent package.

Do you have anything like that in your
code?

MS. MCCLOSKEY:  No.

DR, MARTIN. Ckay.
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M5. MCCLOSKEY: No, we just have the
normal , you know, the user options for things like
choke flow and --

DR.  MARTI N: Sure, sure, nothing that
you' ve added specifically that changes the course of
events as a consequence of say a different view of the
events that you're studying.

M5. MCCLOSKEY: No. Not hing |ike that
that fundanentally changes the nodels or the
structures.

DR MARTI N: Ri ght . W' ve also talked
about in the previous neetings that you have changed
a version or you've upgraded your version, your 1.7,
| believe it's still an open itemand |I'msure you're
rapidly trying to close, but could you just to the
extent that's reasonable in an open neeting |like this,
just kind of talk about from your perspective what
remai ns to be done to cl ose out any questions rel ated
to NRELAP5. Maybe it's just administrative at this
poi nt, but --

MR. LYNN. So, the only open itemat this
point is related to a question related to the
particul ar base nodel that's in use. W have the
version, | think we're pretty squared away on the

NRELAP version we're using, but as part of that, we
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have a base nodel that's wused essentially as a
starting point for all the event-specific anal yses and
we nmade sone updates to that base nodel. The staff is
still review ng those updates as a delta conpared to
t he previous base nodel that we used prior to that
poi nt . There's been sone questions about that but
we're rapidly reaching convergence on that.

DR. MARTIN. Ch, so prior to that point
are you referring to five years ago or six years ago?

MR, LYNN: No, so actually when we
submitted in January 2023, we were using a specific
version of the NRELAP code 1.6 and the specific
version of the base nodel and since that tine, during
the course of the review, we nade changes both the
NRELAP version and to the base nodel .

DR, MARTIN. Ckay.

MR LYNN: And so the staff started their
review and reviewed the delta essentially from the
version we submitted in January 2023 prior to what
t hey approved before and now they are review ng the
del t a bet ween what we submtted i n January 2023 to t he
changes that we nade during the course of the review

DR. MARTIN. Ckay. Are you saying nmaybe
nore focus is on really the nodel and not so nuch the

code?
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MR, LYNN: Correct.

(Si mul t aneous speaki ng.)

DR. MARTIN. Right, so --

MR. LYNN. And at this point --

DR MARTIN: Nodalization and sone code?

M5. MCCLOSKEY: It's not nodalization,
it's nore on factors of howwe' ve nodel ed things, |ike
t he feedwat er punp response, during non-LOCA events.
W' ve nodel ed that nore realistically now.

DR. MARTIN:. Ckay. GCkay.

MR LYNN: Yeah, there was an initial
condi tion focused --

(Si mul t aneous speaki ng.)

DR MARTIN. It's state of the art.

MR. LYNN. Sone changes to the DHRS, our
decay heat renobval system nodeling to make it a
little bit norerealistic. Previously, we'd negl ected
some portions of the systemconservatively. W added
those to be nore realistic and that was the change
then that the staff wanted to --

(Si mul t aneous speaki ng.)

DR. MARTIN. Wen you say realistic, are
you inplying that -- and maybe |'m readi ng too nuch
intoit, nmaybe fromtesting?

MR.  LYNN: No, sO just conponent w se.

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

17

For exanple, the DHRS is --

COURT REPORTER: Excuse ne, sorry to
i nterrupt. I'"d just like to remind folks to state
their nane before speaking. |I'm having a bit of
difficulty determ ning who i s speaking since there is
no video feed and everyone is in one room

MR. LYNN. Ckay, this is Kevin Lynn. You
threw me off. The DHRS receives steamfromthe steam
system and that piping to the DHRS, is a heat
exchanger essentially, that piping that carries steam
runs and goes through the heart of the refueling coi
or the UHS and so there's sone condensation that
happens as that piping goes through the water before
it gets to the heat exchanger.

So, on one hand you coul d conservatively
ignore that, but it is actual heat transfer that's
occurring, so we've nodel ed sone of those features.

DR, MARTIN. Ckay.

CHAI R KI RCHNER:  Maybe you' ve t al ked about
it before. You're taking credit now and before you
hadn' t .

MR. LYNN: Ckay.

DR MARTIN:. | renenber that conversation
previously. Al right, thanks. That's all.

MR. LYNN. So, to finish this slide just
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to point out that this general picture here and this
general scope is consistent with what we had when we
were here for prior approval of revision three. Next
slide, please.

So, now |I'Il talk about the power uprate
and t he desi gn changes fromthe NVMP-160 to t he NMP- 20.
The bi ggest change was an uprate from 160 negawatts
hence the nanme to 250 nmegawatts thermal, which is our
current design, approximately 70-sone negawatts
electric which was referenced by the ACRS in the
openi ng.

For the nost part in ternms of non-LOCA,
the nodule SSC design is essentially naintained.
There were sonme changes to the operating conditions,
so the normal primary pressure, normal operating
pressure increased from 1,850 to 2,000 PSI and al ong
with that, we increased the design pressure of the
primary side from 2,100 to 2,200 and the secondary
si de has the same design pressure.

Wth the increase in power, we have a
|arger delta T across the core because we're natural
circulation, but we use a constant T(avg) control and
that T(avg) was changed slightly from approxi mately
545 to 540. There was also a reduction in secondary

side feedwater tenperature and a reduction in the
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m nimum tenperature for criticality during startup

There were sone optim zati ons made to our
nodul e protection systemfor the US460 design. Some
of the set points were adjusted to match the changes
that we made to the operating conditions. For
exanpl e, when we increased the pressure, we had to
increase the pressure for the trip rated to pressure.

There was also a new trip added on high
T(avg) and that was added specifically to term nate
some of our slower reactivity transients earlier, like
a rod wi t hdrawal happeni ng frommaybe 75 percent power
wasn't hitting the high tenperature and hi gh power set
poi nts, but the high T(avg) could reach that earlier
and cause a trip.

Finally, we added sone additional DHRS
actuations and an i sol ation of the pressurizer |line on
| ow pressurizer pressure. The one thing you won't see
on here is sonme of the discussion of the changes to
t he ECCS. Those are nore pertinent to the LOCA
di scussi on which was held previously, so we're not
covering those because they don't cone into play in
non- LOCA.

There was also a change to add an ECCS
suppl ement al boron system That's not rel evant per se

to the non-LOCA but it will cone up |ater today when
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we tal k about the XPC topical report. Next slide
pl ease.

MR ROBERTS: This is Tom Roberts. Just
out of curiosity, why did you pick high T(avg) instead
of high T(hot)?

MR LYNN This is Kevin. W had an
exi sting high T(hot) trip and in this particul ar case
for these particul ar transients, they weren't reaching
the high T(hot) trip as fast as we would like to
mtigate them so in this particular case, they reach
hi gh T(avg) sooner than they reach high T(hot), but
the high T(hot) is still active.

MR. ROBERTS: Ckay, thank you.

MR. LYNN: Next slide, please. This slide
shows a conpari son of the US460 to the US600. On the
left is the US600 which is our certified design and on
the right is US460. This kind of denonstrates the
changes that we nmade to sonme of the operating
conditions. For exanple, the red |ine at the top of
the box is noved upward because we have that higher
operating design pressure and the blue line, which is
t he normal operating pressure, is noved up as well.

You can see the box that we would like to
operate in, in which case our safety analysis starts

from is the box with the dotted black lines wth
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T(avg) green right in the nmddle. The size of that
box i s essentially unchanged between the two desi gns.
Next slide.

CHAI R KI RCHNER:  Kevi n, since you showed
it, could I just ask would you just explain you now
have a |ower acceptable tenperature for going
critical, what's the design basis behind that?

MR, LYNN: So, that's to allow startup
sooner essentially. To reach a startup condition, we
have to heat up the plant. So, we have a nodul e heat
up systemwhi ch adds heat, non-nuclear heat, into the
systemand in the previous designit was a 420, so you
had to do quite a bit of heat up of non-nucl ear heat
and this change allows us to essentially go critical

earlier and heat up the rest of the way with nucl ear

heat .

CHAI R KI RCHNER:  Thank you.

VR. LYNN: It was essentially an
i mprovenent in terns of start up of plant. Next
sl i de.

we'l | tal k about t he anal ytica
assunptions used in the non-LOCA analysis. The

general approach from the previous revision 1is
mai ntained. In terms of the scope of the event, we

anal yzed the design basis events from an event
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initiationuntil a safe, stable condition is reached.
There's kind of two ways that we can reach a safe,
stabl e condition. One is reactor trip and DHRS
operation. W have trends that show the tenperature
i s decreasing and pressure i s decreasing, so we're on
a safe trajectory.

The other is potentially there are sone
events where a reactor trip doesn't occur, a nnor
decrease i n feedwater tenperature, a mnor decrease in
feedwater flow we can essentially reach a new steady
state condition. So, that's the end of the event in
terms of the scope of the event progression.
Qobviously, internms of plant operation, the operators
woul d at sone point need to restore thensel ves back to
where they want to be operating, but in terms of
operator action, there are no operator actions
credited during 72 hours after initiate event occurs
to achi eve the safety functions.

W do look at different |oss of power
scenari os, power avail able, | oss of AC power, | oss of
DC power to see what's nore limting for a particul ar
set of events.

W do have non-safety related control
systens and those do factor into the non-LOCA

anal ysis, specifically if we have a case where the
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normal operation of that control systemwould tend to
make t he plant transient |ess severe, then we negl ect
or ignore that operation. On the other hand, if we
have a normal operating control systemthat woul d tend
to make the plant nore severe, we do then assune that
that occurs. So, for an exanple, in the case of a
heat up event or a pressurization event, where
pressure is increasing, the normal response of the
pressure control systemwould be to actuate or to turn
on spray or increase spray to turn that event around.
So, if we credit spray, then it makes the event |ess
limting, so in those particular cases, we neglect
spray which allows the pressurization to continue and
eventually reach a trip set point.

DR. MARTIN. This is Menber Martin. To
this question of the role of non-safety systens, when

you consi der with non-LOCA in particul ar maybe sever al

figures of nerit to |ook at. Some are going to
respond conservatively and sonme wll be non-
conservative. It really requires a thorough | ook at

t hese things and not just say attention on naybe the
figure of nerit with maybe t he | east anount of nmargin,
right? Because, you know, naybe that one is
unaf fected or benefits fromthe role of the non-safety

control system but maybe sonmething el se affects the
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other netrics. Now, obviously you' ve been working on
this for areally long tinme and | can only i magi ne how
much anal ysi s you' ve done.

Can you talk a little bit about vyour
approach and this investigation? |Is it just kind of
brute force, where you kind of eval uated, of course,
we kind of know the events, you're nore or |less a
NUREG 0800 you have your own DHRS and all that. But
is there a separate kelp file where you just attack
t hi s questi on head-on and identified the events, nmaybe
even a higher | evel docunment that, you know, say like
a hazards anal ysi s type thing, but one that identifies
maybe scenarios froma qualitative standpoint and t hen
t hose unfortunately seemto nmatter the nost and we go
out and determne -- anyway, |'m obviously putting
words in your nouth to sonme extent. Can you briefly
go over that about your approach to this sort of thing
and howis captured in your QA systemor your docunent
control systenf

MR. LYNN. This is Kevin. One thing that
we do is we do, as you nentioned, we do have
experience now using this as this is our second
design. So, for the experience we had fromthe US600,
we've |everaged that in terns of generally know ng

what transients go where and what types of cases that
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you need to look at, but certainly as part of the
desi gn changes that we nade, we | ooked at wanting to
confirmthat those behaviors were still true and al so
see if there were any differences. But for any
particular initiating event, we identify first what
are the figures of nerit for that event, which are
nost susceptible to that event. For a heat up event,
we're not really concerned as rnuch about the fuel
response, it's nore the pressurization response.

For a cool down event, we're both
concerned with the fuel response and al so potentially
the pressurization. In those cases, where there's
nore than one acceptance criteria that nmy be
rel evant, we're | ooking at different cases within that
analysis to potentially maximze or mnimze that
particul ar acceptance criteria. One set of conditions
may be worse for the RCS pressure, but a different set
of conditions nay be worse for mnimumcritical heat
flux, for exanple. So, within a particular event
anal ysis, there's probably on the order of 50
i ndi vidual cases, NRELAP cases, that are run to
identify different sensitivities to those things.
Even that's potentially in the final docunentation of
that analysis. |In nost cases, there is a prelimnary

anal ysis that's done that |ooks at a w der range and
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then identifies that hey, this particular set isn't
really that inmportant. W can focus in and go to a
finer granularity on a particular area of this
anal ysis domain to try and find that limted case.

DR. MARTIN:. Generally speaking, between
t he US600 and 460, see any real differences coni ng out
of the design, you know, relatively few design
changes? Did you see the trends nore or |ess
consi stent between the two designs? Any surprises?

MR. LYNN: For the nost part, things were
consistent and | think in our early days, we had sone
slides in our pre-application neeting conparing the
transi ent progression to show that they were quite
simlar. One thing that does cone to mind is that in
terms of the CHF performance, there was a particul ar
nuance of the previous design just the operating
domain that we were in that it was sensitive in one
di rection of biased pressure.

So, | believe a high bias pressure was
potentially nmore limting for CHF which was a little
bit counterintuitive. When we changed our design
pressure and increased it, it's one of the changes we
made, that particular sensitivity disappeared. As
part of that, we've changed our biases to | ook at both

high and low pressure to find which one is nore

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

27

limting. That was one change that we did identify
and the staff asked a question about that and so we
made sone changes to the top recorded response.

DR. MARTIN: Thank you.

MR. LYNN. Next slide, please.

MR. ROBERTS: Yeah, Kevin.

MR, LYNN: Yes?

MR. ROBERTS: Stop there for a mnute,
this is Tom Roberts. That last line, the credit for
non-safety val ves. Where it says related valves
failed to trip. Can you explain that a little bit
nore? It seenms like that essentially says single
pairs don't happen because there's a back up valve
t hat predom nantly act uates.

MR, LYNN: Yes, so for the main steam
isolation valves, there's two valves the safety-
related valve and the non-safety-related valve. In
t he event of a single failure of either valve, there's
no consequence because the other valve is there to
provide that protection. The only noteworthy thing
here is i nstead of two safety-rel ated val ves, you have
a non-safety and a safety. As part of the review, we
di d have sone questions about that and to denonstrate
that it was acceptable to have the second val ve be a

non-safety-related valve. In terms of their
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per formance, the steami sol ati on val ves are the sane.
They have the sane isolation tine and everything. On
the feedwater side, the back up, the non-safety-
rel ated valve, has a slightly slower closing tinme. In
our anal yses where we take a single failure, there is
adeltatherealittle bit of additional flowthat can
happen in that tinme delta between the two val ves, but
we do factor that into our analysis.

MR. ROBERTS: So, what makes a back up
val ve non-safety? Wat conprom ses are nade in the
gquality or sonething else to not call them safety-
related? It sounds |ike we should just say they're
essentially the sane val ves.

MR. LYNN. They are essentially the sane
val ves. It's really just a QA designation of the
addi ti onal pedi gree. | don't know if you have
anyt hing to add, Meghan.

M5. MCCLOSKEY: The regul ating val ves are
going to be different than the isolation val ves, but
t hey al so have augnented quality requirenents applied
to them

MR, LYNN: And the non-safety-rel ated
valves are also identified in tech specs and
control |l ed under tech specs and part of the in service

testing program etc., so it's really just a
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desi gnati on

MR. ROBERTS: Ckay, yes, thanks. | guess
t here was an anal ogy to t he EDAS di scussi on we' ve had
a coupl e of neetings ago.

So, that kind of Jleads to ny next
guestion, with is the single-failure assunptions.
That's not on this slide but it is in the topical
report.

And, there is a specific statenment in the
topical report that a inadvertent trip of the ECCS
val ves is not considered a single-failure.

W talked about that in a previous
neeting, and I' mjust wondering if you' ve got any nore
to add on that.

Because it seens like if you' ve got, say,
one of those trip valves out of service, and that's
all owed by tech specs that you be down to a single
trip val ve

And so a single-failure in the nodule
protective system would that presumably trip the
remaining trip valve and cause the inadvertent
actuati on.

And, it would seem |like that would be a
passive electrical failure that you need to consider,

which is a, like a trip that's not required or not
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desi r ed.

It seens to me that's a kind of definite
bet ween pass and failure in an electrical system

And so, | was wonderi ng why you woul d not
include that as a single-failure, or why that would
not be rolled up in the single-failure exception that
you got previously on the | AB valves. It just seens
to me |like the sane thing.

MR. LYNN: So, one thing to point out here
isin particular for this topical report, it's a non-
LOCA topi cal report nethodol ogy.

And i n our nethodol ogy, if we open an ECCS
valve, it's no | onger a non-LOCA event. So, we don't
anal yze events with val ve openings, with ECCS val ve
openi ngs, using this nethodol ogy.

So from that perspective, the non-LOCA
topi cal report doesn't address val ve opening.

But we have heard the concern though and
t he question before, and we are prepared to discuss
that nore in detail in the chapter 15 discussion at
t he next nmeeting on April 1.

MR. ROBERTS: Ckay, thank you.

MR LYNN: So in ternms of the non-LOCA
eval uation nodel, the focus is on the design changes

since our prior approval.
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In this particular case, those design
changes don't have a substantial inpact on our event
progressions, or the inportant phenonena.

From a high/low perspective, primry
pressure is still protected by lifting of the RSVs if
necessary, during an event.

Secondary pressure is protected in two
ways. One, the design pressure is equal to the
primary pressure, which is unique for our design.

And al so, the secondary pressure during an
event is limted to the saturation pressure at the
maxi mum T-hot at the primary side.

For mnimum critical heat flux, we are
limted typically wunder a high-power or high-
tenperature condition that m ght occur during an event
like a reactivity insertion event, I|ike a rod
wi t hdr awal .

As di scussed earlier, we do enpl oy NRELAP
version 1.7 now. Previously, we had used version 1.4
and as | nentioned at the start of the review, we used
version 1.6 but we're now currently on version 1.7.

W did performa PIRT previously in the
previous revision, inrevision 3. And, that PIRT was
based on the NPM 160 desi gn.

W did a review and applicability
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assessnent, and determined that that PIRT remains
appl i cabl e, and there are no new phenonena t hat needed
to be added or addressed in this revision.

One signi ficant change that we did nmake is
that we performed additional testing for the NRELAP,
the wvalidation to specifically on the DHRS
per f or mance.

And so, that new testing was added to the
assessnment basis as part of the overall validation of
t he code.

In terms of individual events specific
anal yses net hodol ogy, one of the changes we nade is to
add a little bit nore detail on when we need to do
addi tional sensitivity cal cul ations, with an enphasis
on the fact that if margin is low for a particular
event, nore sensitivity is needed.

If you have a lot of margin, you don't
need as nmuch sensitivity cases.

DR. MARTIN. Member Martin. Just to ask
a question about the PIRT.

What do you do confirmyour PIRT? | would
i mgi ne do a | ot of sensitivity studies particularly,
or I nmean how formal is that process when you made
your initial PIRT over 10 years ago, correct?

And t hen, subsequent to that do a bunch of
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sensitivity studies or what? And then for this
design, did you just kind of repeat it all?

M5. MCCLOSKEY: For this design, we, so
for the, internms of confirmng the PIRT, originally
we focused on understanding where the high ranked
phenonena had been addressed.

Because the original PIRT that was done
was fairly conprehensive i n nature, when we focused on
the system thermal hydraulic response.

So a nunber of our phenonena are actually
addressed in sub-channel analysis work.

So, recogni zi ng where our nethodol ogies
| anded at the tine for the DCA, was the first part of
t hat .

And t hen, buil di ng on t he under st andi ng of
the design response 1I'd say in ternms of what was
i mportant, was a factor in how we originally assessed
t he PIRT.

And, we continued that process with the
upgraded design and did an applicability assessnent
t hat conpared the, conpared t he transi ent progressions
and what was driving our nargins to acceptance
criteria between the designs, and howthat related to
t he PI RT phenonenon.

| think it, our PIRTs, our PIRT was
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initially very detailed 1'd say, in terns of the
conmponent s and the phenonena.

And with the body of work that we've done
thus far, especially a non-LOCA space, our nargins
really come down to fairly sinple designlimts, which
Kevin covered at the beginning of this slide.

DR MARTIN:. That sounds consistent with
nmy own experience. Cenerally, the PIRT comrittee will
find many nore things they consider inportant, |ike --
subjectivity to it.

And then, when you get into it, you
realize yes, there's really a nuch smaller set but as
t he consequence of havi ng your PIRT team your kind of
| aden with their concl usions.

And, that you end up treating naybe t hi ngs
that are not as inportant as, say, the first guess.

So, would you say then that's kind of
consi stent with what you saw over the | ast decade?

M5. MCCLOSKEY: | think that's reasonably
consi stent.

And the other thing that we've noticed is
that the original PIRT work that was done, tended to
define out |ike very, very specific phenonena that
particularly when it canme to the steam generator and

the DHRS heat transfer, it's been nore, it's been nore
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reasonable for us to treat those things as steam
generator heat transfer DHRS heat transfer versus
condensati on insi de.

And t hen, the convention or boiling onthe
out si de of the tubes and the DHRS ki nd of takes a | ook
at that systema little nore holistically.

DR. MARTIN. Ckay, thank you.

MR. LYNN: Again, in ternms of nethodol ogy
changes for event specific analyses, in general we
expanded t he scope of our anal yses to vary paraneters,
rather than bias in one direction.

| gave an exanple earlier related to
initial pressurizing pressure. So, that's one
particul ar exanpl e.

And then, the last three bullets there is
we' ve nade sone changes to allow options for certain
anal yses.

So, for the radiol ogical anal yses,
previously we used direct output from the NRELAP
anal ysis as input for those.

But we've also added an option for a
potential to determine using alternate neans to
term nate bounding input, so that we don't have to
directly translate and wait for that output from

NRELAP to use as i nput.
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Simlarly, for the <control rod drop
anal ysis, we have the potential now, we've identified
a net hod where you can bound that anal ysis so that you
don't have to perform event-specific analysis.
Instead, you can bound it by the single rod
wi t hdr awal .

And then finally for the born dilution
event, we have nmde sone changes to allow for the
| evel increase that occurs during that born dilution
event, to be used to result in termnation of the
event, and confirmation of shut down margin.

Overall, in ternms of the open session our
conclusion is that the evaluation nodel for non-LOCA
remai ns adequate to eval uate an NPM desi gn

Next slide.

And, that concludes our open session
presentati on.

CHAI R KI RCHNER:  Thank you, Kevi n.

Menbers, any questions at this point? |
assurme you're all waiting for the cl osed session.

Okay, M ke. Do we go next to NRC staff or?

MR. SNODDERLY: Yes, please.

We had a break schedul ed on 10:45, and |
think we should stick to that, or around that tine.

But yes, let's let the staff get started.
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CHAI R KI RCHNER: Okay. Al right, thank

you. So, for those listening in, just a brief pause
and we' I | have the NRC staff present their eval uation.

MR. HAYDEN: Thanks. My nanme is Tonmmy
Hayden. |"'m a project nmanager in the New Reactor
Li censing branch, in the Division of New and Renewed
Licenses, in the Ofice of NRR

| am the PM for the topical report for
non-1 oss of cool ant acci dent anal ysis nethodol ogy.

Contributorstothe staff's reviewof this
topical report are Zhian Lee, Antonio Barrett, Adam
Rau, Peter Lien, Ryan Nolan, Sean Piela, Car
Thurston, Dong Zheng, Joshua MIler, Rosie Sugrue,
Upendra Rohagti, Andrew Dyzel, and Marvin Smith

As you'll see, those are fromthe Methods
branch in the Dvision of Safety Systens, or
contractors and consultants to that.

My apologies to my colleagues if 1've
pronounced those horribly. 1've done ny best.

Here's one | can do. Tonmy Hayden agai n.
|"m the project nmanager for this, and then Getachew
Tesfaye, is the lead for NuScal e.

As an overvi ew, NuScal e subm tted t he non-
| oss of coolant accident evaluation nodel topical

report, rev. 4, on January 5, 2023.
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The topical report was formally accepted
for review on July 31, 2023.

The NRC conducted an audit of the topical
report from March 2023 to August 31, 2024. Wthin
that audit, 49 audit issues were resolved.

And for those not resolved, seven RAls
wer e gener at ed. One RAI renmins open. Kevin and
Menmber Martin discussed that a little bit, and I'l
have a slide here shortly.

There are two significant differences
bet ween t he draft SER subnitted to ACRS on February 4,
2025, and the draft SER published on February 26,
2025, to support this neeting.

The open item as discussed previously,
relates to RAI non-LOCA. LTR 50. In that issue, staff
is working to understand changes made to the base
nodel .

Those nodel i ng changes revol ve around DHRS
nodel s, and nodeling of core flow distribution.

As Kevin alluded to the path forward here,
we are convergi ng on an understandi ng and resol ution
to this issue.

W continue to discuss the nodeling
changes and have high confidence the issue will be

resolved shortly, with mnimal inpact to the SEC
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eval uati on.

As noted, the two significant, there were
two significant differences fromthe safety eval uati on
that we submitted to ACRS early in February, and the
SER we submitted just this past week.

Those differences are as follows. In
section 3537, N ST-2 steam generator decay heat
removal systemintegral effects test.

The st af f expanded t heir assessnment of the
NI ST-2 DHRS scal ability. And that canme as a result of
a closure of an open item RAl non-LOCA LTR 3-9 18,
19, 20, 21, and 69.

And section 3-9, quality assurance, and
section 4-0, limtations and conditions. Again, as a
result of the closure of an open item the renoval of
the limtation in condition nunber 10.

And then the nodification to relay a
finding in the 3-9 section of reasonable assurance
related to inplenentation of QA controls, consistent
with Reg Guide 1.203 for the non-LOCA --

"1l nowpass it to zZhian for changes from
the LTRrev. 3 to rev. 4.

MR LI: Thank vyou, Tonmy, for the
i ntroducti on.

My name is Zhian Li and it's little bit
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hard to pronounce, Zhian, but yes.

Good norning, M. Chairman, good norning
ECRS nmenbers, and good norning coll eagues. |'mglad
to have this opportunity to present to the conmttee
about our review about the non-LOCA topical report.

|'mthe teamlead. | have a whol e bunch
of a team -- their education and their support the
conpletion of thisreview, and | really appreciate you
-- see here.

The review, we focused on five areas.
Nunber one, the design change of the reactors from
NPM 162 to NPM 20.

The second, we revi ewed t he phenonena for
the identification and the ranking table. And then,
seeing quite a bit work on that.

Sowe try to find to whether there are any
desi gn change, or the inpact, the PIRT tabl e again.

And the then third one is there change in
t he net hodol ogy, the eval uati on net hodol ogy for non-
LOCA events.

As the NuScal e has spoke on that -- go
ahead, do you have a question or no?

DR. MARTIN. Well, yes, | do.

MR. LI: Yes, go ahead.

DR MARTIN. Hide ny little green |ight
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here.

Now you were careful with your words, |
think. You said you spent a lot of tinme |ooking at
t he PIRT.

Now, 1'Il ask you kind of the same
guestion that | asked Meghan. Dd you do a
sensitivity studies or were your, that attention on
PIRT nmore qualitative?

MR LI: Wll, we did not do sensitivity
study. We basically | ooked through, well not a |l ot of
-- really, yes, take that word back

And we | ook at detail, put it this way.
And that's our first task basically during the review
is first to look at yes, what the design change, what
the inmpact, if there are any to the PIRT team

And t hen, the teamspent tinme on that and
we get details, and we try to see whether conpare with
t he previ ous revision and to t he desi gn change, to see
if there are any inpact.

DR. MARTIN:. And, maybe just to follow up
with the PIRT. | can tell fromthe gray hair you' ve
done this for a while.

MR. LI: Thank you.

DR, MARTI N: And, so you've seen other

applications and not every, going way back but not
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| ooking at just reply PIRTs, but PIRTs for non-LOCA
have been around for at | east as | ong as PIRTs for the
nost part.

Conpared to typical PWRs, does, do those
PIRTs nore or |ess cover 80-90 percent of everything
that you ot herwi se see with the NuScal e?

What stands out uniquely with NuScal e?
Now, | woul d say the role of the DSRS, which of course
is getting alot of attention. Yes, that's an obvi ous
one.

Anyt hi ng el se, and t hen nat ur a
circul ati on.

MR. LI: Based on our understandi ng of the
design, | think the fundanental difference that, sois
not, there's in the primary |oop, you don't have a
punp to drive.

DR. MARTIN:. Right.

MR LI: Yes, and that the, really the
phenonena for the natural circul ation, which was al so
relates to the power density could drive the flowin
slightly different way.

It's not well-controlled. Inthe PWR you
have a punp and you know what is a certain --

(Si mul t aneous speaki ng.)

DR. MARTIN: -- are | ow
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MR. LI: Right, yes, you know exact |y what
your punmp needs, but this one you don't. | think
that's nore the fundanental difference we see.

DR MARTIN:.  Thanks.

MR LI: And, that's just to nention that
the second, the third part of was you |ook at the
change in the method of eval uation, which the NuScal e
al ready di scussed that.

They have a new net hodol ogy for boundi ng
to cal cul at e t he boundi ng radi oacti ve material rel ease
if you have a leak in the primary system nore |like a
CVCS.

But broadly, this is beyond the non-LOCA
before that's covered in other topical report for the
smal | LOCA, the small break, or small leak that it
woul d, able to use a boundi ng source.

Just a estimate how nuch | can | eak and
then, what the timng of the | eak. And then, they say
okay, | was use the bounding nunber and then -- into
t he radi ol ogi cal consequence application.

CHAI R Kl RCHNER: To that point about
boundi ng assunpti ons, LOCA and even for NuScal e LOCA,
you have sonething |i ke Appendi x K

And non-LOCA, there's certainly nore

| atitude. But hi storically, t hey' ve been
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determ ni stic-type approaches.

Pretty well understood about what
uncertainties end up being addressed in a bounding
sense.

Clear in looking at the evolution of
NuScale, that the DHRS has been a particular

conmponent, a particular contribution to core cooling

that in the earlier version, it was a much nore
obvi ously conservative type assunption. They have
noved nore towards realistic. It's obviously getting

pl enty of attention.

Has t here been anything el se kind of like
that, that has gotten unique attention wth how
t hey' re addressing uncertainties that you probed?

MR LI: Actually, not really in this
particul ar --

(Si mul t aneous speaki ng.)

CHAI R KI RCHNER:  Appl i cati on.

MR LI: -- case -- application. Because
NuScale did not provide a specific nethod or
eval uation for the boundi ng cal cul ati on net hodol ogy.
So, that's one of the limtation, the condition.

Instead, it says the applicant was
responding or use, referring to this topica

nmet hodol ogy in this topical report with having to do
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their analysis to determ ne what's bounding. And
t hen, what would be the certainty.

CHAIR KIRCHNER. O something |ike just
the uncertainty of a natural circulation itself. You
coul d maybe bound it with | owresi stance or sonet hi ng.

Di d t hey do anything particul ar to address
uncertainties withthe natural circul ati on phenonenon?

MR, LI: Not in this methodol ogy. You
could be wong, correct. | don't think they really --

(Si mul t aneous speaki ng.)

CHAI R KI RCHNER: Rel ying nostly on test
data to support what their --

MR LlI: Yes, basically nostly on their
design they say what are the lines, the size of a
line. For exanple, if you have a CVCS |ine break or
sormet hi ng.

But just not, and there was a tine you
would identify there's a leak, and then their
potential was tine you --

| think that's the idea howthey' re trying
to determne, rather than go to a detail ed NRELAP5
cal cul ation is okay.

Wth just the estimated total, potenti al
total release, and the maxi numti ne.

CHAI R KI RCHNER: Relying a ot nore on
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realistic type behaviors, and with sone expectationto
have margi n, reasonabl e nmargin.

MR LI: Right.

CHAI R KI RCHNER: Maybe not so quantified
as a, say --

(Si mul t aneous speaki ng.)

MR LlI: And determnistic --

(Si mul t aneous speaki ng.)

CHAIR KIRCHNER -- criteria.

MR LI: Yes.

CHAI R KI RCHNER:  But, okay.

MR BARRETT: This is Antonio Barrett, of
the NRC staff. Yes, so |like one thing you were asking
about the natural circulation.

In their nodel, they actually --- thisis
stuff that they already did before. It's not new for
this, for what they did now

But they biased the | oss as hi gher now so
natural circul ation.

CHAI R KI RCHNER:  Ckay.

That's why -- threw that out there, yes
Al right, thanks.

MR LI: So we'll nove on.

The next one actually we're looking into

t he code updates, and the NuScal e during the review,
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and also in the application they have a 1., | think
1. 4.

And then, they nove from 1.4 to a new
version, 1.7. And then, this is a change during the
review. And, we |look into the -- the version.

The other one is the change associ ated
wi th the code bench marking, or we validation. This
is all tied to the new tests, and the test result.

Certainly, this one will get into that in
the al so the update, the CHF correl ation for screening
t he cases sub-channel now.

What NuScal e does is they use NRELAP5 to
run bunch of cases, identify those steps potenti al
challenge to the system | think the NCHFR, the
mnimal critical graphs.

And then, so they identify this case and
then throwing into a sub-channel analysis the use of
viper code to get a nore detailed result, nore
accurate result.

And, in the previous version, they have a
| ook-up table. | will try to pronounce it. They cal
it the -- Correlation. I1t's the |ook-up table.

And then, they add two nore. One is the
Correlation. The other one is, vyes, well, vyes,

there's another one. And there are two anal yti c.
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| think thiswiththe newcorrelationwl|I
give them nore accurate screening and for the next
step average.

So, and also NuScale updates theirs in
response to revision 3, they try to revi se sone of the
limtation, the conditions you see.

And, the staff review that limtation
condition and with respect the new design. And then,
come up with some of the change Ilimtation and
condi tion.

And we wll get into that during the
cl osing session, the closed section, which | have a
much nore detailed discussion why we have this
l[imtation condition.

But next one.

So, we already talk about the revision
1.7, the base npdel change. And, this two tests and
the test result, and which we'll get into the review
t he scaling.

Whenever you have to code bench mar ki ng on
val i dati on, you have to test what you have to address
the simlarity, scalability, and any distortion.

| think that would be discussed nore
detail in the --

Yes, sone of the events may get into
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extended, long-time pulling. That would be Howard's
in the next topical report, which Antoni o and conpany
woul d present.

Next slide, please.

Here, the limtation and conditions. The
nunber 1, 7, 9 are the new ones. And, the rest are
the, fromthe previous revision of the topical report.

We revised sone of the limtation and
condition but not major change. But the previous
limtation and condition as you clearly see, the first
oneisreally relates to the NPM 20 desi gn, which somne
uni que design features and then you have to address.

And, nunber 9 is talk about the
radi ol ogical, using the bounding nethodology for
radi ol ogi cal anal ysi s.

And, nunber 7 is really about the code
version as you all know. The code versionis critical
for any change. You change the code, try to address
certain phenonena, and then so that's our limtation
condi tion.

| think that's conclude ny presentation.

CHAI R KI RCHNER:  Yes, thank you, Zhian.

So, in conclusion, while there are somne
di ff erences bet ween t he current and previ ous revi sion,

the staff found the applicant provided sufficient
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information to support the staff's safety finding.

The staff found that an applicant that
references this topical report with the limtations
and conditions, wll neet relevant regulatory
requi renents pending review and approval of that
appl i cation.

Questions? Menbers?

CHAI R KIRCHNER: | have one, Tomry, and
Zhi an.

MR LI: Yes.

M5. PATTON: And, that is why are you
l[imting it to NPM20? Wiy wouldn't it not work for
the certified design as well?

MR BARRETT: | can --

MR. LI: Antonio, | can speak too and you
can suppl enent. Becky, go ahead.

M5. PATTON. Yes, this is Becky Patton
| "' mthe supervisor from Reactive Systens.

Yes, so the staff | ooked at that early on
and the way | think that it was requested, it wasn't
j ust backward | ooking to the NPM 160, but it was al so
forward | ooking to other nodule designs that would
have certain features.

And, when we approve a topical report

nmet hodol ogy, we don't do the forward |ooking like if

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

51

ot her applicants, other technol ogies, BWRs and PWRs
when they cone in.

You have to look at the sort of the
technology I want to say famly, but that specific
design like for BWRs. You'd have BWR 3s, 4s, 5s,
right?

And, you cone in with the topical report
and you say | want to cover these types of designs,
but we don't do a forward | ooki ng because that woul d
require the staff to |l ook at all kinds of other things
that you can do with that design

So, we |looked at that early on and the
forward | ooking thing was sort of off the table, as
something that the staff could entertain

The backward |ooking was really a
practicality of it for the 160, that that would have
required all of the RAl responses, all of the
consi derations and everything to have al so consi dered
t he 160.

And so, there were sone early on
engagenents at the managenent |evel to, the decision
was made to take that off the table as well.

It doesn't nean that they couldn't conme in
at sone future time for an applicability. There's

certainly that allowance within the limtation and
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condi tions. But it was nostly a practical
determ nati on

CHAI R KI RCHNER: Yes, | wasn't thinking of
forward | ooking, | was just thinking backward to the
DCA, and overall | think the methodol ogi es enhanced
and obvi ousl y using an i nproved and updat ed ver si on of
NRELAP.

So, ny thinking was well, it would work as
well for the fornmer design at this point. But | think
this is atrend in all your TRs on nethodol ogies, to
kind of restrict it to the application at hand.

But it just strikes nme that they nmade sone
significant i nprovenents intheir nodeling capability,
and that it would be a if they wanted to revisit the
previ ous design that was considered for the DCA, the
net hodol ogy woul d be applicable, as well.

So, | guess thisis just at this juncture,
standard practice to sonewhat limt the TRs to the
actual application at hand, and --

M5. PATTON: Yes, | wouldn't say that. |
woul dn't say it's -- standard.

MR LI: Definitely it's not.

M5. PATTON: Ch, |I'msorry.

CHAI R KI RCHNER: Yes, go ahead, Becky.

M5. PATTON. Yes, Becky Patton again.
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Yes, | wouldn't say it's necessarily
standard practice. Likel said, it was a practicality
of getting through this review on a predictable
timeframe. And not having to do a backward | ook as
wel | .

Like | said, the condition and limt is
witten in such a way that you can do a fairly
straightforward applicability-type review in the
future.

If the backwards look to the 160's
designer also for any forward look for a future
design, that's also witten in there.

So, | wouldn't say that it's our process
going forward. W certainly do topical report revi ews
for the obsolete too, that are sort of stand al one
where you're | ooking at nultiple technol ogies.

This was really a practicality --

(Si mul t aneous speaki ng.)

CHAI R KI RCHNER:  Ckay.

M5. PATTON: -- of this review That's
the effect the decision that was nade.

CHAIR KIRCHNER: All right, thank you

Questions?

So, at this point, is this a good juncture

to take a quick break?
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MR. SNODDERLY: Perfect, you're right on

CHAI R KI RCHNER  Ckay.
MR. SNODDERLY: It's 10:40 and we had a
break schedul ed for 10:45 so -- with you.

CHAI R KIRCHNER: Let's go to 10:55. W'l

reconvene at 10:55 Eastern Tine and we'll take up an
extended, | have a feeling, TR
Thank you.

(Wher eupon, the above-entitled matter went
off the record at 10:38 a.m and resuned at 10:55
a.m)

CHAI R KI RCHNER: kay, we are back in
session and we are going to turn back to NuScal e, and
we are taking up now the Extended Passive Cooling
Topi cal Report, and | will turn to Ben Bristol.

MR. BRI STOL: Good norning. This is Ben
Bristol. I'"'m the manager of the System Ther nal
Hydraulics G oup. 'l | go through quick
i ntroductions and then Tomis going to kick us off.

MR. CASE: Good norning. M nane is Tom
Case. I'"'m a |icensed engineer with NuScal e. " ve
been with NuScale for about two years and in the
nucl ear industry for about 14 years, and |I'm a

| i censed professional engineer.
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MR. CODDI NGTON:  Tayl or Coddi ngton, Safety

Anal ysis. |'ve been with NuScal e about seven years.

CHAI R KI RCHNER:  Just speak up a little
nore, Tayl or.

MR. CODDI NGTON:  Tayl or Coddi ngton. 1've
been with NuScale about seven years in safety
anal ysi s.

CHAI R KI RCHNER:  Thank you.

MR. CASE: So, this is the open portion of
NuScal e' s present ati on of t he Ext ended Passi ve Cool i ng
and Reactivity Control Methodology Topical Report.
Next slide?

This portion will cover the evaluation
nodel scope, regul ati ons, and acceptance criteria, the
NPM design features related to the nethodol ogy,
phenonena identification and ranking table or PIRT
evolution, and the evaluation nodel structure,
val i dati on basis, and adequacy assessnent and
conclusions. Next slide?

This is a new topical report that was
devel oped to support the 250 MA NPM desi gn and SDAA
submittal, but is applicable to NPMs that neet the
design requirenents and conditions specified in the
t opi cal report.

The scope of the nethodology covers
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anal ysis of long-termcooling and reactivity control
following the short-termresponse to required design
basi s LOCA and non- LOCA events.

The regul ati ons applicable to the topical
report include 10 CFR 50. 46(b) (4) and (5), and NuScal e
principal design criterion 35 for long-term ECCS
cool ing and mai ntai ning a cool abl e geonetry, NuScal e
PDC 34 for extended DHRS cooling, and GDC 26 and 27
for reactivity control

The net hodol ogy al so supports an exenpti on
to GDC 33 for a safety-related system to provide
makeup in response to reactor cool ant | eakage. Next
slide?

So, the applicableregul atory requirenents
translate into three safety objectives, decay and
residual heat renoval, reactivity control, and
mai nt ai ni ng cool abl e geonetry. The net hodol ogy uses
the follow ng acceptance criteria corresponded to
t hose safety objectives.

The acceptance criteria are collapsed
l[iquid level remains above the top of the core, the
react or core remains subcritical, and boron
concentration remains belowprecipitationlimts, and
t hese acceptance criteria need to be nmet for 72 hours

after event initiation and the subcriticality analysis
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assumes the highest worth control rod renains
withdrawn fromthe core. Next slide?

DR. PALMITAG | just have a question on
the k effective equals one, plus one. For nor nal
shutdown margin calculations, you wusually see
sonmet hing I'i ke shutdown margin with one percent, so it
m ght be a 0.99 factor plus uncertainties. Can you
tell me why it's one here?

MR. CASE: Yeah, so for the long-term
cool ing anal ysi s and reactivity control, we're | ooki ng
at post-event initiation subcriticality as an
acceptance criteria, and so that's different than
shut down margi n as defined by tech specs, which would
basically establish initial conditions or ensure
initial conditions are mamintained during norm
oper ati on.

And so, the shutdown margin cal cul ation
controlled by tech spec is different than what the
| ong-termcooling anal ysis is anal yzing, and so the k
effective |l ess than one is an appropriate acceptance
criteria for the long-termreactivity control given
t he assunptions and conservatisns that are applied to
t he nethodol ogy, and those conservatisns wll be
di scussed in the closed session.

DR. PALMTAG (Okay, so there's no margin
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per se on the shutdown. You're assuming all of the
conservatismis built into the nodeling, | guess?

MR. CASE: Correct, and that shutdown
mar gi n cal culation in tech specs does include a margi n
prior to event initiation, whereas the acceptance
criteria we're looking at here during the long-term
cooling is just k effective |less than one. Next
slide? And I'lIl turn it over to Ben Bristol for
desi gn features.

MR. BRI STOL: Good norning. This is Ben.
So, we wanted to take a mnute to just kind of talk
t hrough sone of the passive cooling features. These
have been described to the ACRS previously in other
presentations, but specifically with respect to the
| ong-term cool ing conditions. So, just as a quick
orientation, after a LOCA event or sone event where
ECCS is required, the function is all about
depressuri zi ng the systens.

So, what happens is we have water
redistribution fromthe RCSinto containment, a | evel
is established in containnent, and t he vent val ves and
t he condensation on the containnent wall is used to
depressuri ze the system

Once pressure equilibrium occurs, then

recirculation is passively provided based on a | evel
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head difference between the |liquid inside the
cont ai nment conpared to the liquid |evel inside the
RPV.

Under these conditions, the HRS is also
active. However, nostly the steamgenerator tubes are
uncover ed. So, inside the RCS, condensation is
occurring on the tube, the outer tube walls in
addition to the condensation that's occurring in
contai nment itself.

So, the distribution of the reactor
coolants is really established based on the pressure
drop, the vapor pressure drop, the pressure drop
across the vent valves. W've described previously
some opti m zation and the di fferences bet ween t he NPM
160 design and the NPM 20 desi gn.

That included a key feature change, which
is the reduction of one of the vent valves, so three
vent valves to two vent valves. |It's this long-term
cool ing analysis and behavior that denonstrates the
appropri ateness of that sizing change and it's really
driven by the containment wall heat transfer rates,
which we will present on the next slide if you go to
that, Wendy?

In the XPC LTR, we consider a variety of

di fferent exceptions criteria. One of those | ooks at
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bi ases and conservati sns that maxi m ze t he cont ai nnment
heat renoval , and anot her anal ysi s | ooks at conditions
where we nminimze the containnent heat renoval in
order to denonstrate that depressurization functions
still occur.

Specifically, we | ook at sensitivities on
pool tenperature, one of the main drivers, and what we
wanted to point out in this slide is the difference
bet ween these two figures, so the equilibriumevel
under the mninmm pressure or nmaxi nrum heat renova
condi ti ons.

The equilibriumlevel is about five feet
of margin above the top active fuel, so that's the
liquidlevel inside the RPV conpared to the top of the
core. In contrast, the figure on the right shows
under the maxi mum tenperature conditions and m ni num
heat renoval conditions the overall system pressure
remai ns hi gher.

The vent val ve capacity is not tested as
severely and that results in a much higher equilibrium
| evel. So, we reach an equilibriumstate of about ten
feet or about twi ce the margi n under those conditi ons.

CHAI R KI RCHNER: Ben, coul d you go back to
your previous picture? Just | wanted to ask you to

address the change. One of the changes is your
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ultimate heat sink pool |evel.

| don't knowif that previous picture, one
slide back, if that's to scale, but | don't think
that's the level that we're going to see actually in
the NPM 20 design. | think your |evel is
significantly | ower on the contai nnent vessel.

MR BRI STOL: Yeah, that's correct. This
is a non-scale --

CHAI R KIRCHNER:  Schenmati c.

MR BRISTOL: -- schematic.

CHAI R KI RCHNER:  Yeah.

MR. BRI STOL: The equilibrium|evel and
the DHRs aren't quite scal ed here either, but roughly
the pool level is around in the pressurizer band |
guess | woul d say.

CHAI R KIRCHNER ~ Several feet above the
DHRS heat exchanger.

MR BRISTCOL: That's correct.

CHAIR KIRCHNER: And that's refl ected now
going forward to what you were presenting in the
maxi mumt enper at ur e condi ti ons because t hat pool | evel
woul d have an i npact on where you wind up in the | ong-
term

MR BRISTCL: Yeah, that's correct. So,

if you can consider the condensate, the contai nment
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condensi ng surface area, it's directly proportional to
the pool level. The space above the pool has very
little heat transfer rate.

It heats up essentially to the steam
tenperature and it does very little heat transfer
wor k, so reduci ng the pool |evel allows us to optinize
the thermal hydraulic response under the naxinmm
cooling conditions. Thanks, Wendy.

Okay, so switching gears here a little
bit, one of the other topics that we spent a fair
amount of review tine with in the DCA or NPM 160
design was wunder the conditions where we were
condensing either on the containnent wall or on the
steam generator walls, tube walls inside the RCS

The characteristics of boron transport,
generally, boron is |eft behind when the water boils,
and therefore, the condensed water is of a deborated
state or a zero boron state, pure water in that
regard. So, the core can create a little bit of a
distilling effect, and the areas where condensate
accunul ates are therefore diluted relative to the
aver age.

So, one of the concerns was downconer
dilution, whether it be fromthe recirculation from

contai nnent or direct contribution of condensate from
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the steamgenerator tube walls. In order to mtigate
that nore thoroughly in this design, we've included
sone passive features.

They're sinply flow paths, liquid flow
paths in the figure here. W have the four sets of
holes in the upper riser. Those are there under
conditions where we have extended DHR  DHRS cooling
can shrink the RCS, and that results in the |evel
dropping out of the pressurizer and up to and
i ncl udi ng uncovering the riser.

Under these conditions, the four sets of
hol es all ow for continued circul ati on of the RCS | oop
to ensure that any condensing that's occurring in the
steam generator tubes is overconme by the natural
circulation flow paths in order to keep a relatively
uni form concentration in the RCS

Simlarly, under ECCS condi ti ons where t he
upper four sets of hol es uncover, you have anot her set
of holes in the lower riser, and these provide the
samre effect of allowing transport of nore highly
borated RCS liquid in the core and upper riser region
to mx with the condensate that's recirculating,
whether it be from the recirc valves in the
containnment or from the steam generator tube

condensation itself. |'ll pause for any questi ons on

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

64

this. W're going to switch gears again on the next
slide. Thanks, Wendy.

kay, the | ast design feature that | have
to present here is the suppl enmental boron conponents
that we've added as part of ECCS. So, there's two
sets of conponents here on the diagram W have --
the way this system works is we've got a dissolver
basket or contai ner where we have boric oxi de pellets,
and t hose are mai ntai ned i n cont ai nnent throughout the
core cycle.

In the event of the need for an ECCS, this
system passively works to collect condensate, the
condensate that's collecting on the contai nment wal |,
redirect it through the basket and create |iquid boric
acid that mxes with the liquid in the containnent,
which then is recirculated through the recirc val ves
into the RCS to provide the additional reactivity
control and hol d down to support the | ong-termcooling
acceptance criteria that Tom descri bed.

So, the features prinmarily associatedwith
t he di ssol ver basket are those in the upper portion of
cont ai nment . In addition to that, we have what we
call the mixing tubes in containnent, and what that
does is it redirects pure condensate, so deborated

wat er, fromthe condensing walls down to t he bottom of
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cont ai nment .

What this allows for is any borated
accunul ation that occurs in the |ower containnment
region to eventually be transported back upward
t hrough t he conbi nati on of convective effects, as well
as sinple mass turnover that's provided by the tubes
t hat deposit the | ower borated water to the bottom of
containnment, the lower mxing tubes. |If there's on
guestions on that, we'll --

DR PETTI: Ben?

MR BRISTCOL: Yeah?

DR, PETTI: This is Dave. Just during
nor mal oper ati on, what ' s t he at nosphere in
containnment? |It's evacuated, right?

MR. BRI STOL: Yes, it's evacuated nornally
around one PSI A.

DR PETTI: I|"m just wondering what
happens to the | ower boron oxide just sitting there,
you know, for a long tinme, whether there's any
potenti al degradation. The passive pressure of water
vapor would be pretty low, | guess, in PSI, okay.

MR. BRI STOL: Yeah, generally, the RPVis
quite high under the conditions, so there's sone
radi ati ve heat transfer that's occurring. Depending

on where the conponents are | ocated, they can be quite
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hot under normal operating conditions.

Most things attached to the contai nment
wal |l tend to stay closer to the pool tenperature, but
there is a heat bal ance there between the heat |oss
t hrough the conductive effects and the heat addition
t hrough the radi ati ve heat transfer.

DR PETTI: You check, at least on the
first part, every so often

MR. BRI STOL: Yeah, the qualification of
the boron pellets is part of the program

DR PETTI: Ckay.

DR BALLI NGER Yeah, this is Ron
Bal linger. Wat's the packing fraction in there? In
ot her words, you've got, |'m assumng, spherical
pell ets of some kind.

So, you dunp them in here, and if the
packi ng fraction is above a certain nunber, you don't
have a continuous flow path through the bed, but if
it's | owenough, you do have a fl ow path, a conti nuous
fl ow path, excuse ne, through the bed, and that woul d
avoid this issue that we're sort of dream ng up, |
guess, of reconsolidation of these pellets to make a
solid mass as opposed to so that fluid can't get
t hr ough.

PARTI Cl PANT: That is something that is
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addressed inthe XPCLTRitself. There's correlations
that we found for pellets being dropped, and what
configuration they form and the path factor that they
woul d result in, and denonstrating the environnental
qualification of the pellets is sonething that is
bei ng consi der ed.

MR. BRI STOL: Yeah, and specifically, |
think we've got sonme nore details in the closed
sessi on.

DR BALLI NGER  Ckay.

MR. BRI STOL: W can get into that and
some of the testing that we did as part of that.

CHAI R KI RCHNER: Ben, what happens duri ng
the refueling operation? You don't -- you know, you
keep -- that upper part of the contai nment renains
dry, so to speak, or | think --

MR, BRI STOL: Yes.

CHAIR KIRCHNER: -- or it floods and you
repl ace them

MR BRI STOL: Yeah, so where those are
| ocated is belowthe | evel of the pool. Cbviously, we
needed the condensing surface area above over where
t he basket, the dissolver basket is |ocated, so that
was one of the challenges in trying to figure out the

desi gn.
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So, if part of refueling floods the
reactor nmodule up to the pool Ilevel before it's
unbolted, so the bed wll get flooded, it wll

di ssolve fromthere, and then as part of operations,
t he upper nodul e goes for inspections in the dry dock,
comes back, returns flooded as part of the restart
operations, then contai nnent fl ood and drai ns are used
to drain containment --

CHAI R KI RCHNER: Ri ght.

MR. BRI STOL: -- at which point there's an
operation where the pellets are installed and
confirmed to be rel ocat ed back in the basket, and from
that point on, then the containnent atnospheric
conditions are controlled such that the boron doesn't
di ssolve fromthere until ECCS operations is required
for some transient.

DR.  PALMIAG Scott Pal ntag. Just to
confirm though, the way you' ve installed the dry
pellets, they're not fl ooded.

MR BRISTCOL: That's correct.

DR. PALMTAG They remain dry --

MR. BRI STOL: Yeah.

DR. PALMTAG -- until the next refueling.

MR. BRI STOL: That's correct. kay,

Wwendy, next slide?
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M5. McCLOSKEY: Ckay, this is Meghan and

"1l pick up here to tal k about, first about the PIRT
evolution for this topical report. NuScal e had
previ ously devel oped PIRTs for extended ECCS cooling
or extended DHRS cooling for the NPM 160 design, but
we took that work and reassessed it holistically
because we now had different acceptance criteria as
wel | as design changes to consi der.

So, we started right back at the begi nni ng
i n considering what phases and figures of nerit were
rel evant for the phenonenon and that's what's shown on
the table at the bottomhere for the NPM 160 desi gn on
the I eft and then the updated, the 250 negawatt desi gn
that's part of the SDAA on the right. For LOCA, phase
two is the sane. That's really no different here.

For non- LOCA and extended DHRS operati on,
with the previous design, we had a couple different
ext ended DHRS phases dependi ng on whether the riser
| evel was above the top of the riser or whether the
DHRS cooling had shrunk it to below the top of the
riser and you had intermttent or perhaps interrupted
natural circulation there.

Wth the upper riser flow paths that Ben
pointed out with the four different |evels there that

are sized to maintain liquid flow over top of the
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st eam generat or duri ng extended DHRS operation, we're
really nore focused now on phase three and stable
natural circulation.

And then with respect to figures of nerit,
the NPM 160 design, we established different design
criteria, particularly in the US PDC 27, where |I'm
going to get this mxed up with 26, in that 27, the
| ong-term subcriticality was denonstrated with other
cold conditions with all rods in, and with the worst
rod stuck out condition, we evaluated that |ow power
recriticality and denonstrated that the fuel cladding
remai ned i ntact by denonstrating margin to the correct
heat flux ratios, | ow pressure, |l ow power
recriticality conditions.

So, nowwith the designcriteriato remin
subcritical considering worst rod stuck out, our decay
heat source long-term is, or our core heat source
long-term is decay heat |evels, and under that
condition, denobnstrating core cooling is net by
denonstrating that our collapsed |iquid |evel renmains
above the top of the core and we mai ntain a cool abl e
geonetry, and then subcriticality remains a figure of
nerit as well as an acceptance criteria here.

So, that really shifted how we were

| ooki ng at the PIRT and sone t hi ngs becane differently
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important as we went through that process. Next
slide?

In terns of the structure, we've got a
coupl e of key pieces. W' re continuing to use NRELAP5
as the thermal hydraulic engine that's driving the
nmet hodol ogy, and we used the results from the code
calcul ations to denonstrate that the coll apsed liquid
| evel is nmintained above the top of the fuel and to
eval uate the contai nment response.

That's basically the same as the scope
that we had performed for the DCA and essentially the
same net hodol ogy there, and t hen NRELAP5S al so provi des
the thermal hydraulic input boundary conditions for
the transport anal ysis.

W used SI MULATES for the core reactivity
anal yses, and that determnes the critical boron
concentrations as well as the initial starting boron
concentrations because we're evaluating a range of
operating cycle exposures and operating histories,
di fferent shutdown tinmes, and evaluating conditions
for a range of thermal hydraulic conditions that could
potentially occur during |ong-term cooling.

And then t he boron transport cal cul ati ons
really bring all of the pieces together. W have this

currently inplemented in MATLAB scripts, but it could
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be done in other applicable conmputational tools.

So, the topical report provides the
nmet hodol ogy requirenments for the transport anal ysis,
and this is where we map t he NRELAP5 t hernmal hydraulic
conditions in the context of the different boron
transport regions that we're eval uati ng and the boron
loss terms or addition terns from the ESB, and we
conpare those concentrations to the critical boron
concentrations calculated by SIMILATE5S for those
thermal hydraulic conditions in order to denonstrate
subcriticality.

And the boron transport analysis for
precipitation is simlar except that we are treating
the loss terns differently because it's the opposite
di rections of conservati smand we' re conpari ng agai nst
solubility limts rather than critical bor on
concentrations.

DR. PETTI: Meghan, just a question on the
precipitation. W knowthe solubility of boric acid,
but sonetinmes in sonme systens, radiation fields can
cause boric precipitation and then, you know, you're
a chem cal beaker, so it's inportant to make sure
there's good margin. |s there always, you know, good
margin relative to --

M5. McCLOSKEY: Yes, yeah, we don't need
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a lot of additional boron to maintain subcriticality,
and so that's 25 to 30 kilograns, | think, per
di ssol ver inside of containment. So, our source term
for boron addition is nuch smaller than what we
typically see in |like operating PWRs.

DR PETTI: Ckay.

MS. McCLOSKEY: And so, our concentrations
remai n conmensurately | ower.

DR PETTI: Ckay, great.

DR MARTI N: This is Menber Martin.
RELAP, the way it nodels reactivity is not at all
i ke, say, any other reactor physics code, right. You
just wouldn't give it a boron concentration and expect
it toreflect reality. It's really about the delta,
and | expect that you' re using a point kinetics nodel
on --

MS. McCLOSKEY: W're not using RELAP s
reactivity nodels at all in the |ong-term cooling.

DR. MARTIN. Right, okay, so you' re not
even doing like a delta reactivity --

M5. McCLOSKEY: No, we're --

DR MARTIN: You track boron.

M5. McCLOSKEY: No, we're not tracking --
we' re tracking boron through the MATLAB scri pt.

DR. MARTIN. So, you don't nodel boron in
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NRELAPS?

M5. McCLOSKEY: Correct.

DR. MARTIN. Ckay, sothisis all outside?

MS. McCLOSKEY:  Yes.

DR. MARTIN. Al right, | need to think
har der about that.

(Laughter.)

DR. MARTIN: Al right, thanks.

M5. M CLOSKEY: Al right, next slide?
So, in ternms of the validation basis for the nethod,
our NRELAP5 validation basis is probably pretty
famliar to folks at this point. W are continuing to
build on the basis established for the LOCA and the
non- LOCA EMs, and then we have additional specific
|l ong-term cooling testing that was perfornmed at the
NI ST-2 facility.

Taylor briefly nmentioned the boron
di ssolution testing that was done. That was separate
effects testing that we performed to assess the
met hods for sl ow biased or fast-biased dissolutionin
the dissolver baskets against that test data and
confirmed that our nethods woul d bound the neasured
data in whichever direction is conservative for a
particul ar transient evol ution.

SI MULATES has an extensive validation
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basis and use cases developed for a w de range of
ot her applications, and what we' ve done particular to
t hi s eval uati on nodel is devel op a nuclear reliability
factor or NRF specifically considering the extended
passive cooling conditions, and that is included in
the critical boron concentration to account for
uncertainties associated with the reactivity bal ance
t here.

And then in terns of the boron transport
nmet hods and the adequacy basis, a lot of this relies
on the thermal hydraulic input, and it also relies on
ensuring that we have conservative treatnent of the
phenonena that are specific to the boron transport of
how t hat boron i s being transported within the nodul e.
Next slide?

Overall, in the adequacy assessnent from
t he bott om up perspective, we focused on correl ati ons
that are in NRELAP5 and the correl ations that we used
in the boron dissolution analysis, and we identified
sone limtations of those correlations there. The
t op- down assessnent also considered what was the
nuneri cal features within NRELAP5 and its fundanent al
governing equations and how it assessed agai nst the
Nl ST-2 tests.

So, we identified sone limtations in the
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nodel s and correlations, particularly as related to
NRELAP5 under these types of conditions, and we have
identified conservative treatnents wthin the
eval uati on nodel in order to address those limtations
or we have i npl enent ed al t er nat e approaches to confirm
that what we're getting from the nmethod is
conservative

And so, we have evaluated the [imtations
under these types of low pressure conditions
predom nantly where the code really wasn't originally
devel oped to operate, and we've ensured that we have
conservative treatnent required by the evaluation
nodel to address those.

So, overall, our conclusionis that for an
NPM with design features that are specified in the
t opi cal report, t he net hodol ogy provi des a
conservative nmethod to denonstrate adequate core
cooling and decay heat renoval, that the nodule
remai ns subcritical foll ow ng design basis events, and
t hat cool abl e geonetry i s naintai ned. Any questions?

CHAI R KI RCHNER: Menbers? | have a | ot of
guestions, but | think probably I'll hold nost of them
for the closed session, but just for the public
session, it seems to ne that in a sinple way on this

boron issue, you could |ook at your system and say
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that, with the assunptions you used, the nost were t he
rod bank stuck out, what the --

And it's probably nore a beginning of
cycle problemthan end of cycle problem Wat's the
critical boron concentration to be sufficiently bel ow
k effective of one? As a figure of nmerit, is that
possible to do? Do you use that in your thinking to
kind of do an overall assessnent?

You' ve | ooked at the boron redistribution
and such, and then you look at the effect of your
riser holes and so on, and |ook at how the boron is
transported, but you then have a goal, if youwll, as
t he function of burnup for where you are in the cycle.
This is how much we can't let the concentration of
boron get below this anobunt. |'mtrying to renenber
what your steady state nornmal start of the cycle PPM
is. It's about 1,000 or sonething, sonething in that
order without getting into --

MR CCODDI NGTON: Yeah, 1,000 is about
right for --

CHAI R KI RCHNER:  Yeah.

MR.  CODDI NGTON: -- equilibrium end of
cycl e.

CHAI R KI RCHNER: So, if you're in the

begi nni ng of cycl e and you go t hrough these transients
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and either the extended cool down or the ECCS
functions, and you're looking at a figure of nerit
target for what you don't want the boron concentration
to go below X Is that how you | ook at your nass
bal ance, so to speak, of how effective your boron
di spensers are for the ECCS systemand so on? 1Is that
basi cal |l y your approach?

MR. CODDI NGTON:  Yeah, yeah, so, you know,
dependi ng on what the initial exposure is, you have a
different initial boron concentration, and then we do
track the boron as it noves throughout the systemand
conpare it back to critical boron concentration that
is specifically tied to not only a cycl e exposure, but
al so a specific operating history.

CHAI R KI RCHNER: R ght .

MR, CODDI NGTON: So, yeah, that, the
critical boron concentration floats with time, wth
t he specific transient being evaluated, with the tine
since reactor scram so it's a large nunber of
simul ated cases effectively.

CHAI R KI RCHNER: And then to deal wth
uncertainty, because you have no way really to neasure
| ocal boron concentrations in this system how do you
-- what's the conservatismthat you build in to have

confidence that, you know, plus or mnus 25 PPM or
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what, you know, what kind of design targets do you
have for the functionality of the riser pools doing
their job as well as the, in the case of ECCS, the
boron di spensers functioni ng?

VR.  CODDI NGTON: Yeah, so we do have a
fair nunber of conservatisns in the nethod. You know,
we don't assune that. W do assune the rod is stuck
out and it's worth a lot. There are others that
go into the analysis nethodology, and then we
do develop a specific XPC that gets applied at the
critical boron concentration, and I don't know exactly
how publ i c those nunbers are, so |'d probably prefer
to save them for closed session.

CHAIR KIRCHNER: Ckay, well, | can pursue
this in the closed session, but | just wanted to get
a sense in the open session how you, you know, you
have identified sonme rather, | don't want to call them
gross because that's the wong word, but sone overal
figures of nerit, like <collapsed Iliquid |eve
obvi ously is an obvi ous one.

But the tracking of what the different
boron concentrations are in the systemis a nuch nore
conplicated problem and |I'm just looking for, you

know, what's your designer's figure of nmerit on boron
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concentration or do you just condense that with the
changes you've made in the design? You' ve kind of
overwhel ned the problem and you wll not have a
significant inventory of unborated water anywhere in
t he systenf

IVB. Mc CLOSKEY: W won't have a
significant inventory of unborated water near the
core, which is where we care about it bei ng unborat ed.
| think the other thing is when we're considering a
normal operating history, it's only as we get towards
the end of the cycle conditions.

You know, if your plant has been operating
along at these load conditions for a cycle, it's
getting towards the end of cycle conditions where the
wort h of the highest worth control rod remai ni ng stuck
out can be of fset by the anobunt of reactivity feedback
that cones along with up to 72 hours of very effective
passi ve cooling conditions and the assunption that the
operators aren't doing anything at all to resolve the
system to resolve the issue.

You know, the plant is always going to be
initially shutdown, and then it's the later cooling
fromthe ECCS and t he sl ow burnout of xenon worth that
rides the critical boron concentration back up, and

you can see sone of those effects in sone of the
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cl osed session worKk.

CHAI R KI RCHNER: kay, so you al so have
i ncluded the xenon?

M5. McCLOSKEY: Yes, and we --

MR. CASE: Particularly the downcomer
resolution is sonething that we |ook at nore
specifically, and the nethod doesn't require us to
stay above the critical concentration, but it's a part
of the consideration.

| think it is inmportant that, and this
will be evident in the curves, that the end state of
the transient is very safe in terns of margin
perspective to the critical concentration, so there's
really an inflection point.

Meghan was ki nd of descri bi ng t he dynam cs
of the transport behavi or and then the xenon and the
tenperature effects, right? So, all of those create
a bit of a pinch point that we |ook at
determnistically, right, to apply margi n, but overal
inthe context of where the transient ends up, it's in
a good spot.

The dilution of the contai nment was not
somet hing that we set out to resolve. | think that's
a consideration. In the event that we have nodul es

under those conditions, there's certain procedures,
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and we still have sone of that |anguage in the SRs as
to the consideration of that during recovery efforts.

MR. CODDI NGTON:  And | guess | woul d just
add that in this sizing of the ESB, sone of our
transients that we do evaluate don't result in a
di l uted downconer. There's a flow path that is
mai ntai ned fromthe core and riser to the downconer --

CHAI R KI RCHNER:  Ri ght.

MR,  CODDI NGTON: -- if you assune an
injection uprate, for instance. Sone of the sizing of
t he ESB and how rmuch boron it needs to hol d, you know,
the mi ni numval ue there is effectively enough to make
sure that it would remai n shut down even for that type
of event where you don't actually concentrate boron in
the core very much

CHAI R KI RCHNER: Ckay, well, we can pursue
it further in the cl osed session, okay. Menbers? And
t hat concl udes your presentation, Ben, yes?

MR, BRI STOL: Yes.

CHAI R Kl RCHNER: kay, so for those
listening in, we're going to pause for a nonment and
change out to NRC staff.

MR. DRUCKER: Well, | just want to do a
slide check here. Are you guys seeing the full

slides?
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CHAI R KI RCHNER: Not yet. W're seeing --

can you go to the slide show?

MR.  SNODDERLY: Patrick, give us sone
tinme. We won't start until we can see the slides, all
of us can see the slides, but thank you for asking.
Any ot her comments, Patrick, or things we can do to
help with the transcript?

(Pause.)

MR. SNODDERLY: (kay, thank you for the
f eedback.

MR. TESFAYE: This is Tesfaye. David, can
you hear me?

MR. DRUCKER: Yes, | can hear you. W got
you.

Am | okay to start?

CHAI R Kl RCHNER: Yes, pl ease, but
i ntroduce yourself.

MR. DRUCKER: Good day. My nane is David
Drucker and I'm a Senior Project Manager in the New
React or Licensing Branch in NRR and the Lead Project
Manager for the XPC topical report review

This slide shows the contributors to the
review of the XPC topical report, and I will present
a few introductory slides, and Antonio Barrett, the

lead reviewer, wll present the remainder of the
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sli des.

During the staff's review of the topical
report, 25 audit issues were identified and resol ved,
and ei ght RAIs were issued. The second to | ast bull et
on this slide says two RAIs remai n open. However,
since these slides were submtted to ACRS | ast week,
one of the RAIs was closed, so there's only one open
RAI .

The significant changes between the draft
safety eval uation provided to ACRS on February 4 and
t he saf ety eval uati on published on February 26 will be
di scussed in slide 16.

As | nmentioned earlier, only one RA
remai ns open. RAI XPC-6 was recently closed. NRC
staff is reviewing a revised response to RAl XPC- 21
that was subnmtted by NuScal e on February 27

A significant change between the draft
safety eval uation provided to ACRS on February 4 and
t he safety eval uati on published on February 26 is the
addition of limtation and condition nunber 10 and
number 11, which wll be discussed in nore detail
later in this briefing. Next, Antonio Barrett wll
di scuss the staff's review of this topical report in
detail .

MR. BARRETT: Thank you, David. M nane
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is Antonio Barrett of the NRC staff. | work in the
new reactor, excuse ne, the Nuclear Methods Systens
and New Reactors Branch, excuse ne. Anyway, so let's
--all right, we're on the first slide.

So, relevant changes fromthe DCA to the
SDAA, in the DCA, they had a long-term tooling and
techni cal report and SR eval uati ons, and now for the
SDAA, we have a new XPC t opi cal report nethodol ogy and
new desi gn features.

Wth respect to t he criticality
eval uations, there were some for the DCA. There were
some conditions and events where you could return to
power, and now with the new SDAA and using at | east
t he new net hodol ogy and the design features now can
return to power. Go to the next slide?

Additionally, sone of the additional
changes are increasing the riser holes which were
there to help pronote mxing. For the DCA, the RWs
contained in |IAB, which would prevent a bl owdown on
the ECCS signal, now for the SDAA, the RWs do not
contain these IABs, so when you get a valid ECCS
signal it won't bl owdown. Sone of the boron addition
that we're going to tal k about eventually.

And for t he | ong-term cool i ng

enhancenents, there i s the new ECCS suppl enent al boron
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system so the conbination of the riser holes, this
contai nment boron addition, the containnment m Xxing
tubes, they all contribute to the boron transport and
redi stribution around the systemduring DHRS and ECCS
cooling. Next slide?

And this is just a figure kind of
depi cting sone of the stuff that we al ready descri bed
and | think you' ve already seen a lot of this stuff
al ready tal ked about during the NuScal e slides. Over
here, you see the RWSs that no |onger contain the
| ABs, the containment mxing tubes which pronote
m xi ng towards the bottomof the CNV, the riser holes,
t he upper and | ower riser holes which pronote m xing
bet ween t he downconer and the riser core section, as
wel | as the boron addition source. Next slide?

So, for sone of the review highlights,
we're going to cover those on the next two slides.
So, the XPC topical report is an extension of the
short-term LOCA and non- LOCA topical reports. It was
built off of those particular evaluation nodels and
the staff reviewed it as such, and the staff used the
gui dance in Reg Guide 1.203 to performthis review

And the staff performed their own
i ndependent PIRT, Phenonenon Identification and

Ranki ng Table, evaluation, and conpared it to
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NuScal e' s that they had perfornmed.

The staff al so revi ewed t he conput ati ona
tool s used. NRELAP5 was wused for the thernmnal
hydraul i c response only. SI MJLATE was used for their
neutronics cal cul ati ons, and then a MATLAB script was
used to input all of the calculational franmework for
their transport nethodology, and that's how they
transport boron throughout the system

The staff reviewed the NRELAPS test
assessnent basis. This included reinterval effects
tests, a long-termcooling test, and LOCA ECCS tests,
and then a non-LOCA test which was nainly a DHRS t est
at the NIST-2 facility, and the staff reviewed the
val idation and the associ ated uncertainties as shown
t hrough those test conparisons between the NRELAP
predi cted predictions versus the test data.

So, and the staff also reviewed the
construction and devel opnment of the long-termcooling
t her no- hydraul i ¢ nodel, and that nodel was based off
of the short-termLOCA base nodel, and then with sone
adjustnments to nmake it into the long-term cooling
nodel, some things to make it run a little bit
snoot her, and the validation basis for that conpari son
that staff review was about.

Inthe XPCtopical report, there's alower

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

88

riser hole flow assessnent that's required to ensure
that you get adequate lower, that you're actually
cal cul ating adequate |ower riser hole nodeling, and
the staff reported an evaluation of that as well.

And the staff also reviewed particular
events that were considered for collapsed liquid
| evel, heat renoval capability, and the boron
transport for subcriticality and precipitation.

DR MARTIN: This is Menmber Martin. We'll|
talk about this nore in the closed session. The
MATLAB nodel is obviously sonething a bit different
t han NRELAP5 and SI MULATES because, you know, a | ot of
hi story with those ot her codes. Once you just kind of
descri be your approach to reviewing that, it's going
torequire maybe a little bit nmore intention than the
ot her two.

MR. BARRETT: Yeah, as far as the review,
the staff requested disks that contained the RELAP
nodel s, as well as the MATLAB scripts that were used,
so we got those in-house and we exercised them in
detail fromthe various sensitivity studies.

DR, MARTI N So, it wasn't just a
gualitative review?

MR. BARRETT: Correct.

DR. MARTIN. There was sone quantitative,
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okay.

MR. BARRETT: So, we can actually check to
see that they actually inplenmented what they were.

DR. MARTIN. Ckay, appreciate that.

MR. BARRETT: Can we go to the next slide?
W kind of discussed it already a little bit. Ve
revi ewed t he bor on transport subcriticality
net hodol ogy concentrating on the thermal hydraulic
conditions as well as the m xi ng nodel assunptions for
assum ng.

W also did the critical boron equation,
and it's going to operate |l ess than the critical boron
concentration which obviously tells you your marginto
recriticality.

And simlarly, we provided the sane sort
of review for the boron transport and precipitation
nmet hodol ogy anal ysis, which is very simlar to the
transport subcriticality nmethodology except for
getting the boron basically in one particul ar area.

MR. BLEY: Excuse ne, this is Dennis Bley.
Coul d you speak a little slower? Com ng over Teans,
it'"s blurring alittle and it's hard to understand.

CHAI R KIRCHNER:  Just pull it closer to
you.

MR. BARRETT: kay, does that sound a
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little bit better?

MR, BLEY: It does.

MR. BARRETT: GCkay, so the boron transport
preci pitation nethodology was reviewed simlarly to
howt he boron transport subcriticality methodol ogy was
reviewed, and sone of the simlar conmments | nade
earlier to Menber Martin, except for the boron
precipitation net hodol ogy was gear ed t owar ds
collecting all of the boron in one particular
| ocation, and so you can conpare it back to the
solubility limt for precipitation. Can we go to the
next slide?

So, Dave nentioned earlier that there were
sone di fferences in the safety eval uati on bet ween what
you saw before and what you were just presented wth,
one of which was the updated nuclear reliability
factor review portion, which is we just got the
response.

As Dave stated, we were still under
review, and then there were two limtations and
conditions added. One was requiring enough boron to
account for the integral down powers and pre-transient
operational histories toinclude xenon i npacts as wel |
as | ow decay heats.

And in addition, there is another
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[imtation and condition that was added, and this one
was With respect to boron precipitation, and this was
to require that the zero power maxi num operationa
[imt for boron concentration will be used as the
initial condition in the RPV to help account for some
uncertainties. Go to the next slide, Dave?

So, for the limtations and conditions,
for limtation and condition one, changes to the
short-term LOCA or non-LOCA topical reports wll
require changes to the XPC topical report, so that
woul d have to be | ooked at.

For limtation and condition nunber two,
it's applicable only to the US460 and NPM 20 based of f
of how the review was performed and how t he PI RT was
per f or med.

Nunber three, you have to nmaintain
i nsigni ficant non-condensabl e gas in contai nnent for
evaluate the anobunt of non-condensable gases in
contai nnment in your subcriticality methodol ogy.

Nunber five, the methodol ogy was |imted
to 72 hours and does not include post-event recovery
actions. Limtation and condition nunber six, the RW
conpressible flowqualificationis goingto have to be
a part of the ASME QVE-1 qualification in the

appl i cation.
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Limtation and condition nunber seven,
there nmust be an initial test program first nodul e
only, for dissolution testing so that you can account
for t he di fferent bor on di ssol uti on rates,
condensation rates, et cetera.

CHAI R Kl RCHNER: Antonio, if | could
interrupt there just in the open session, what's your
expectation? How will they neasure in that initia
t est program the boron dissolution to your
satisfaction?

MR. BARRETT: Yeah, so --

CHAI R KI RCHNER: What are you | ooki ng for,
for metrics?

MR. BARRETT: Yeah, so it's going to be
consistent with the evaluation nodel. So, they make
certain assunptions or predictions about what happens
with condensation and condensation flow rates, and
t hey have the different mechani cal designs set up to
get the condensate, have it go certain places.

So, | would inmagine like a steamtest over
varying conditions that would then validate how rmuch
you collect, where it collects, how it's able to
di ssol ve a certain anount of boron, does it or does it
not, versus what was assuned in the anal ysis and t hen

overall, the mxing portion in ternms of the vault
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wat er cont ai ner.

CHAI R KIRCHNER: You're seeing these as
nucl ear driven tests, by which | mean you have nucl ear
heati ng tested?

MR BARRETT: | do not. | think it's --
as long as you get the steam | think that would be
the nost inportant part of the test.

CHAI R Kl RCHNER: Ckay, so they already
woul d use an auxiliary boiler kind of setup to bring
the nodule up to sone tenperature where they can
safely pull rods, but okay, how are you going to
nmeasure this?

MR. BARRETT: Yeah, so it should be just,
inmy opinion, my view, it would be just a dissolution
rate. So, if your collection is setup appropriately,
you would collect the amount of condensate per
what ever steamrate that you have, and then it would
di ssolve the boron at a certain rate. And if you're
assum ng, for exanple, in the analysis, that you're
not getting that dissolution rate, then there woul d be
a msmatch there.

CHAI R KI RCHNER: But the easy part is the
di ssol ution of the actual boron, | shouldn't use the
word pellets, whatever their geonetric formis in the

basket. That's the easy part. \Where does the boron
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go? |Is that what you're | ooking for?
MR. BARRETT: No, so the easy part is
definitely, | guess, a main portion of it. The second

part woul d be you have your ni xing tubes, and whet her

or not --

CHAI R KI RCHNER:  Ri ght.

MR. BARRETT: ~-- you're actually getting
that sort of m Xxing. So, what we would think you

would do is sonething simlar to like a gradient,
concentration gradient. Does it actually -- are you
getting that sort of mxing flow through the tubes
t hat you expected?

CHAI R KIRCHNER:  So, they would have to
design a probe that would be in the downconer region
and/ or the contai nnent downconer region to --

MR. BARRETT: That would be one way. |
think that you could do sone sanpling at different
el evations potentially over tine, but I think there's
a lot of different ways that you can do it, but |
don't see it as being overly conpl ex.

CHAIR KIRCHNER: So, let ne take it one
step further. Wuld this eventually show up as an
| TAC then in a COL application?

MR. BARRETT: Yeah, so right now, | think

we asked this question as part of the SDAA desi gn and
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now it's part of their initial test program

CHAI R KI RCHNER:  Ckay.

DR. PALMIAG This is Scott Pal ntag. Just
to follow up on that, I'mkind of curious, how would
they get steaminto the contai nment vessel? |Is that
somet hi ng you i magi ne doing offline at sone facility
or doing it actually when they build the first,

install the first nodul e?

MR. BARRETT: Yeah, | inmmgine it's when
they actually install the first nodul e, but yeah, |ike
| think Dr. Kirchner was saying, |ike you could either

use the ox boiler if it was able to give you the steam
| evel s that you want. | think probably maybe you
mght be a little bit nore interested in the |ower
steam | evel s, but as long as you can get the steamin
t here sonehow, | think that woul d be good enough.

DR. PALMITAG How woul d you do that? [|'m
just trying to figure out the piping. | nean, | don't
know all of the piping, but you have your reactor
pressure vessel. You' d have to open those valves to
let the steaminto the containnment or in the --

MR. BARRETT: No, | don't think you
actually -- 1 think that's one way you could do it,
but a different way would be you can just put the

steam directly in. W're not tal king about nuclear
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heati ng.

W don't even necessarily need you to
simulate an ECCS blow valve per se. You don't
necessarily have to, but if you' re going to have a way
to just put the steamin, | think that that would be
one, and so it doesn't have to be overly --

DR. PALMIAG Just when you have -- we're
not talking a special test facility. W're actually
tal ki ng about the real containnent vessel.

MR, BARRETT: Yes.

DR. PALMTAG Is there -- nmaybe this is
something | can ask NuScale, but is there avail able
piping that they could dunp the steam into the
cont ai nment vessel ?

CHAI R KI RCHNER: They have a cont ai nnment
fill and drain system so ny sense woul d be that woul d
be used. Go ahead.

MR. NCLAN:. This is Ryan Nolan fromthe
staff. And so, the staff wasn't too focused on how
you get the steam into containnent, but our
understanding is right nowthat there's a nodul e heat -
up systemthat they would use to bring the RCS up to
pressure and tenperature, right.

And so, you woul d use that systemand t hen

you could open the vent valves, which would then
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create steam inside the containnent, or they could
scope out a tenporary system W weren't really
overly concerned with how you get steam into
cont ai nnent, but as of right now, | believe that's the
structure that was proposed with the initial testing.

DR. PALMTAG Yeah, | understand it's easy

to define this, but I'm curious when the NuScale
peopl e cone back up, |'mKkind of curious how they're
actually doing this because if you're -- | nean,

you're limted by your piping that's in there.

MR.  NOLAN: Right, so as of right now,
this is part of the initial test program so Chapter
14 does include Revision 2 of the FSARw || include a
test that describes howto performthis.

MR BARRETT: So, limtation and condition
eight is approved for the NRELAP5 Version 1.7 in
conjunction with Basenodel Rev. 5 with all owabl e, you
know, change processes, allowabl e change processes.

Limtation and condition nine, you' ve got
to have a separate approval required for single
failures, electric power assunptions, and operator
actions, which would be a part of the downstream
application. Dave, can you go to the next slide?

And the | ast two, as we di scussed earlier,

a limtation and condition to account for integral
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dowmn powers and xenon |ow decay heat for
subcriticality anal yses, and limtation and condition
nunber 11, where you have zero power maxi num
operational Iimt, no xenon, at the begi nning of cycle
where initial conditions warrant nore precipitation
anal yses.

DR. PALMTAG This is Scott Pal ntag agai n.
So, | have sonme questions about ten and 11. So, in a
| ot of calculations, your core cal cul ati on where you
have to do your cycle limts, you have to show that
you have shutdown capability for all kinds of other
[imts. Is this meant to be nore of a bounding
anal ysis that you're going to set sonme limt for the,
| guess, m nimum boron concentration that's going to
handl e all cycles or is it sonething that's going to
have to be shown on a cycle by cycle basis?

MR. BARRETT: Yeah, so | think we can get
intoit alittle bit nore in the closed session, but
| think there will be -- what we envision is there's
sonmething that's done -- well, | thinkit's already --
in response to XPC-6, NuScale already put in like a
curve, if youwll, that will then be placed into the
cool er that will probably generally cover nost cycles,
but can be updated if you wanted to get nore margin

like, you know, that <considers |ike your power
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ascension rate and things of that nature.

DR. PALMTAG I|I'mjust alittle concerned
about havi ng sone boundi ng anal ysi s because everyt hi ng
has been done on an equilibriumcore, right, so as you
know, cycle one is going to be conpletely different
and you never quite get to the equilibrium core
There m ght be fuel changes and everything that goes
al ong the way.

|"'m not sure that there's been enough
analysis. The equilibrium core analysis can really
cover cores. | would think this would have to be
sonmet hing that would have to be shown for each core
desi gn.

MR. BARRETT: Yeah, so currently, it's in
the cooler right now, so | assunme that it will be done
for every core design, but that's a part of their tech
spec that they currently presented to us. W can show
it maybe later, but, so.

DR. PALMIAG Yeah, and you probably will
not be able to answer this, but you have an
operational m ni num boron concentration is the way |
understand this. Wn't this -- maybe it's a small
anount, but won't this significantly affect core
operations and cycle | ength?

MR. BARRETT: No, this is just so that you
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can do your precipitation analysis with additiona
boron. That's it. So, this is not an actual -- if
you're tal king about 11, there is not an actual limt
on operation or anything of that nature.

W're just saying when you're at zero
power, no xenon, boron concentration, you're at a very
hi gh boron concentration, you have to deborate to ki nd
of go through your cycle, right? So, we're just
saying if you use it as your initial condition just
when you do t he anal ysis to add sone conservati sm and
this is how they already currently do the analysis,
then you nust have this additional boron to account
for uncertainties.

DR. PALMTAG | guess I'mnot really --
|"m not sure | understand that. So, as you deplete
your cycle, at the end of the cycle, you're going to
be at zero boron, and then, but that won't be sort of
sufficient? There's going to have to be an additi onal
boron concentration above that zero boron?

MR. BARRETT: No, so | think maybe I, when
| was tal king about ten and the limts and what not,
that's kind of a different thing. So, going down to
L&C nunber 11, only when you perform your boron
precipitation analyses, which nmeans that the nore

boron you have, the worse off you are, the worse, you
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know, the closer you are to your solubility limt.

DR. PALMIAG  Ckay.

MR.  BARRETT: So, forgetting about
everything el se and just putting some boron --

DR. PALMTAG (Okay, this is specifically
precipitation?

MR. BARRETT: Correct, yeah.

DR. PALMTAG All right, thank you

VR. CODDI NGTON: This is Taylor
Coddi ngt on. So, it's effectively, for the boron
precipitation analysis, use a conservative nmethod is
effectively finished or thelimtationis tryingto be
est abl i shed.

DR. PALMTAG Right, | msunderstood. |
didn't realize it was for precipitation. | thought
there would be a mninmumboron Iimt in the core for
criticality purposes, but we can get into that in the
cl osed sessi on.

MR. BARRETT: All right, Dave, can you go
to the next slide? | think that's the end. So, the
staff believes the applicant has provided sufficient
information to support this safety finding.

The staff found what the applicant
represents in this topical report satisfies the

limtations and conditions and will neet relevant
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regul atory requi renents pendi ng revi ew and appr oval of
the application. Thank you very rmuch for your tinmne.
If there's any nore questions, |'Il take those.

CHAI R Kl RCHNER: Menbers, questions or
you're just saving everything for this afternoon?
Ckay, all right, with that then, if there are no
further questions, let nme take this opportunity to see
i f we have any comments fromthe public either here in
our room or online. Just if you're online, unmute
your m crophone, state your nane and affiliation as
appropriate, and make your conment.

In the room here, | think we have al
staff and applicant with us, so | am not hearing
anyone wi shing to nake a public coment. W' re going
to adjourn, not adjourn, but we're going to close the
open session and we will return at 1:00 Eastern Tinme
for the closed sessions, and those of you who are
authorized will have the Teanms link to join us. So,
we are recessed until 1:00.

(Wher eupon, the above-entitled nmatter went

off the record at 12:03 p.m)
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This material is based upon work supported by the Department of Energy under Award Number DE-NE0008928.

Acknowledgement and Disclaimer

This presentation was prepared as an account of work sponsored by an agency of the United States (U.S.)
Government. Neither the U.S. Government nor any agency thereof, nor any of their employees, makes any
warranty, express or implied, or assumes any legal liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product, process, or service by trade
name, trademark, manufacturer, or otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the U.S. Government or any agency thereof. The views and opinions of authors
expressed herein do not necessarily state or reflect those of the U.S. Government or any agency thereof.
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Agenda

* Non-loss-of-coolant accident (non-LOCA) topical report history

 Non-LOCA evaluation model (EM) analysis purpose, transient class, acceptance criteria
* Relevant power uprate design and operating changes

« Summary of EM applicability assessment and updates

PM-179845 Rev. 0

Copyright © 2025 NuScale Power, LLC. Template #: 0000-21727-F01 R10



NuScale Nonproprietary

Non-LOCA Topical Report History

* Non-LOCA topical report Revision 3 was approved by NRC in 2020

* Approved Revision 3 was used in Final Safety Analysis Report (FSAR) analyses for US600 (with NPM-160)
design that has been certified

« Approved Revision 3 contained limitations and conditions (L&CSs) restricting use to NPM-160 design
* Revision 4 was submitted in January 2023 along with FSAR for US460 (with NPM-20)

« Updates to Revision 4 have been made since January 2023 in response to NRC questions

« Revision 5 will incorporate these updates, but has not been submitted at this time

* Focus of discussion today is changes since prior NRC approval of Revision 3

PM-179845 Rev. 0
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Non-LOCA EM: Analysis Purpose, Transient Class, Acceptance Criteria

Plant design, core design,
fuel rod design, plant initial
conditions, structures,
systems, and components

—>

(SSC) performance

NuScale Nonproprietary

NRELAPS
system
thermal-
hydraulic
response

|

Primary
pressure,
secondary
pressure,
safe stabilized
condition

Non-LOCA topical report

_______________________________________

TR-0516-49416-P

—> Scope consistent with the NRC-approved Revision 3

PM-179845 Rev. 0
Copyright © 2025 NuScale Power, LLC.

VIPRE-01
subchannel
analysis

¢

Mass & energy
release input

Fuel cladding
integrity

[

Accident
radiological
analysis

Subchannel topical
reports
TR-0915-17564-P-A
TR-108601-P-A

|

Radiological
dose
acceptance
criteria

Accident source term
topical report
TR-0915-17565-P-A

______________________________________
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Power Uprate and Design Changes Summary NPM-160 to NPM-20

Power uprate from 160 MWt to 250 MWt
Module SSC design essentially maintained

Operating conditions

o Increased primary pressure from 1850 psia to 2000 psia

o Primary and secondary side design pressures increased from 2100 psia to 2200 psia
o Use T,, control instead of T, control (T,,, changed from ~545°F to 540°F)
o Decreased secondary side feedwater temperature at 100% power from 300°F to 250°F
o

Reduced minimum temperature for criticality from 420°F to 345°F

Module protection system (MPS) actuations optimized for US460 design
o Adjusted to accommodate modified operating conditions

o Added reactor trip on high T, , to terminate slower reactivity transients earlier
(e.g., reactivity transient initiated from lower power)

o Additional decay heat removal system (DHRS) actuations — for any containment vessel
(CNV) isolation signal during power operation

o Pressurizer line isolation on low pressurizer pressure

PM-179845 Rev. 0
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Pressure/Temperature Operation and Limit Changes

US600 (Certified Design) US460 (Design currently under review)
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Analytical Assumptions for Non-LOCA Analysis

Approach from NRC-approved Revision 3 methodology maintained:

Scope of event
progression

Safety analyses of design-basis events are performed from event initiation until a safe,
stabilized condition is reached

Operator action

No operator actions required to achieve safety functions for 72 hours after an initiating
event occurs

Loss of power

Evaluate whether power available, loss of alternating current (AC) power, or loss of AC
and direct current (DC) power is more limiting

Nonsafety-related
module or plant
control systems

Operation of nonsafety-related control system that leads to a less severe plant
response is not credited

Operation of nonsafety-related control system that leads to a more severe plant
response is assumed

Nonsafety-related
SSC credited

Nonsafety-related secondary main steam isolation valves (MSIVs) and feedwater
(FW) regulating valves serve as backup for safety-related valve single failure
Nonsafety-related check valves in FW piping serve as backup for safety-related
check valve failure

PM-179845 Rev. 0
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Non-LOCA EM Updates

0]
0]

Design changes have no substantial change in non-LOCA event progressions or important phenomena

Reactor pressure vessel (RPV) pressure protected by reactor safety valve (RSV) lift

Secondary pressure protected by design pressure equal to RPV design pressure, physically limited to saturation pressure at
maximum primary hot side temperature

Minimum critical heat flux ratio (MCHFR) limited under high power, high temperature conditions (e.g., reactivity insertion
events)

 Non-LOCA phenomena identification and ranking table (PIRT) from NPM-160 remains applicable
 Current EM employs NRELAP5 v1.7 (NRC-approved Revision 3 used NRELAP5S v1.4)

« NRELAPS5 assessment basis expanded with NIST-2 steam generator (SG)-DHRS tests

« Methodology changes for event-specific analyses

0]

O O O O

Provided additional detail on when more extensive sensitivity calculations performed
= Dependent on margin to acceptance criteria — more sensitivity studies needed where margin is smaller

Generally expanded scope to vary parameters rather than bias in only one direction

Option for radiological analyses to use bounding input rather than transient-specific input

Option to demonstrate control rod drop analyses bounded by single rod withdrawal or steady-state conditions
Option to use increase in level during boron dilution events to determine shutdown margin at event termination

* Conclusion: EM remains adequate to evaluate an NPM design

PM-179845 Rev. 0
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Acronyms

AC
CNV
DC
DHRS
EM
FSAR
FW
L&C
LOCA
MCHFR
MPS
MSIV
NIST
Non-LOCA
NPM
PIRT
RPV
RSV
SG
SSC

.

Thot
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Alternating current

Containment vessel

Direct current

Decay heat removal system
Evaluation model

Final safety analysis report
Feedwater

Limitation and condition
Loss-of-coolant accident

Minimum critical heat flux ratio
Module protection system

Main steam isolation valve

NuScale Integral System Test Facility
Non-loss-of-coolant accident
NuScale Power Module

Phenomena identification and ranking table
Reactor pressure vessel

Reactor safety valve

Steam generator

Structures, systems, and components
Average temperature

Hot temperature
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Agenda

« Evaluation model (EM) scope, regulations, acceptance criteria
 NuScale Power Module (NPM) design features
 Phenomena identification and ranking table (PIRT) evolution
 EM structure

 EM validation basis

« EM adequacy assessment and conclusions
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s |

NPM Extended Passive Cooling and Reactivity Control Scope
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H
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operation
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AC power lost

AC power available ~ AC power lost
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at24hrs
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| L Short-term

to Long-term—————

EDAS capacity

| Transition
Extended DHRS
to ECCS

EDAS lost
ARl or WRSO fomoos } _______
' (]
v ECCSvalve Short
s opening
—_ Lecocoomanaaad

ECCS

—

-term

to Long-term
ECCS

Y

1
| Long-term
| ECCS cooling

L — a4l

Post-event

return to service

design capability

New topical report to support 250 MWt
NPM design and US460 submittal

Regulations:

o 10 CFR 50.46(b)(4) and (5)

o Principal design criterion (PDC) 35 —
emergency core cooling

o PDC 34 - residual heat removal

o General design criterion (GDC) 26,
GDC 27 — reactivity control and
subcriticality, normal operation or
following anticipated operation
occurrences (AOOSs) or accidents

o Supports application exemptions to

GDC 33 for system with safety function
to provide makeup in response to
reactor coolant pressure boundary
leakage
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Extended Passive Cooling (XPC) Figures of Merit

Safety Objective

Acceptance Criteria

Provide decay and residual heat removal

Collapsed liquid level remains above top of core

Reactivity control

Core remains subcritical

Maintain coolable geometry

Boron concentration remains below precipitation limits

Key assumptions/requirements:

- Demonstrate subcriticality (k.x<1) with highest worth control rod withdrawn from core
- Demonstrate acceptance criteria met for at least 72 hours

PM-179845 Rev. 0
Copyright © 2025 NuScale Power, LLC.
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NPM Design — Long-term ECCS Collapsed Level

containment vessel

« After emergency core cooling system (ECCYS)
actuation, decay and residual heat generate vapor
and energy transferred to reactor pool ultimate heat

S| n k: reactor vent valves

reactor pool

o ECCS recirculation and condensation on containment
wall, heat transfer through vessel wall

o Steam generator (SG)-decay heat removal system
(DHRS) operation with condensation on outside of SG
tubes

« During ECCS long-term cooling, reactor coolant
distributes between reactor pressure vessel (RPV)
and containment vessel (CNV)

reactor

« Distribution of reactor coolant depends on recirculation
o ECCS venting capacity and demand
o Containment heat transfer capacity

PM-179845 Rev. 0
Copyright © 2025 NuScale Power, LLC. Template #: 0000-21727-F01 R10
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NPM Design — Long-term ECCS Collapsed Level

Minimum Level Conditions Maximum Temperature Conditions
High CNV wall heat transfer Low CNV wall heat transfer
2-24 hours: module pressure 4-24 hours: module pressure
~ 100 psia - ~ 5 psia ~ 100 psia - ~ 50 psia

PM-179845 Rev. 0
Copyright © 2025 NuScale Power, LLC. Template #: 0000-21727-F01 R10
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NPM Design Features — Boron Transport Method Applicability

« ECCS actuation designed for core cooling and Upper riser Low RCS level
reactivity control flow paths ()<: |
e Upper riser flow paths between riser and —— =
downcomer —
o Sustain liquid flow over the SG for decay heat |::>°
removal after riser uncovery O
o Maintain boron transport during DHRS operation — \
« Lower riser flow paths between riser and
downcomer Low-low RCS level

o Maintain boron transport during ECCS operation

—

Lower riser
flow paths

PM-179845 Rev. 0
Copyright © 2025 NuScale Power, LLC. Template #: 0000-21727-F01 R10
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NPM Design Features — Boron Transport
Method Applicability (continued)

 ECCS supplemental boron (ESB) feature

o Passive design feature to maintain subcriticality during
design basis extended passive cooling

o Boron oxide (B,0O;) pellets in dissolver basket(s) Re
o Mixing tube(s) in containment /’
o Condensate collection channels to dissolver basket(s) 7
and mixing tube(s) ,,’
R4 )
7 —_—
’ |’(
’
‘/

PM-179845 Rev. 0
Copyright © 2025 NuScale Power, LLC.
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21 I

PIRT Evolution for XPC

* Previously developed PIRTs for NPM-160 long-term ECCS or DHRS cooling were re-assessed
holistically, expanded as needed due to
« ESB design changes
* Requirement to maintain subcriticality

Design Certification Application (DCA) NPM-160 Design Standard Design Approval Application (SDAA) CORE250B/NPM-20 Design
Phase Figure of Merit (FOM) Phase FOM
Loss-of-coolant accident (LOCA) long-term cooling

(LTC) Phase 2 Critical heat flux ratio (CHFR); ECCS Phase 2

Period beginning after reactor recirculation valve Collapsed liquid level (CLL); | Period beginning after RRV flow direction reverses CLL:
(RRV) flow direction reverses and flows from CNV to Subcriticality and flows from CNV to RPV Subcriti c’ality;
RPV Coolable geometry
Non-LOCA Phase 3 DHRS Phase 3
Stable natural circulation CHFR; Stable natural circulation
Non-LOCA Phase 4 Mixture level

(phase 3, 4); n/a n/a

Intermittent natural circulation o
Subcriticality

Non-LOCA Phase 5
Interrupted natural circulation

n/a n/a

PM-179845 Rev. 0
Copyright © 2025 NuScale Power, LLC. Template #: 0000-21727-F01 R10
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EM Structure

NRELAPS thermal-hydraulic analysis
o Evaluate collapsed liquid level above top of fuel and containment response
= Minimum level conditions
= Maximum temperature conditions
o Provide boundary conditions for boron transport

SIMULATES core reactivity analysis
o Provide critical boron concentrations
o Evaluate range of operating cycle exposures, operating histories, thermal-hydraulic conditions

Boron transport analysis
o Implemented in MATLAB scripts or other appropriate computational script
o Map NRELAPS conditions to critical boron concentration from SIMULATES to demonstrate subcriticality
o Evaluate maximum concentration to demonstrate margin to precipitation concentrations

PM-179845 Rev. 0
Copyright © 2025 NuScale Power, LLC.
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EM Validation Basis

NRELAPS validation
o Builds on validation basis for LOCA and non-LOCA EMs
o Additional validation against NIST-2 LTC and LOCA tests

Boron dissolution validation
o Separate effects tests performed
o Methods for slow or fast-biased dissolution assessed against test data

SIMULATES
o Extensive validation basis developed for other applications
o Nuclear reliability factor (NRF) for XPC conditions evaluated and included in critical boron concentration

Boron transport
o Relies on thermal-hydraulic input
o Conservative treatment of phenomena specific to boron transport

PM-179845 Rev. 0
Copyright © 2025 NuScale Power, LLC. Template #: 0000-21727-F01 R10
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EM Adequacy Assessment and Conclusions

* Adequacy assessment evaluated from bottom-up and top-down perspectives
o Models and correlations in NRELAPS or phenomena treatment in boron transport considered
o Top-down assessments considered NIST-2 integral tests and overall approach/conservatism in the EM

* Adequacy assessment discusses limitations in the models and correlations
 EM requires conservative or bounding approaches to address limitations in models and correlations

Conclusion:

 EM provides conservative method to demonstrate that an NPM, with specified design features, provides
adequate core cooling and decay heat removal, remains subcritical following design basis events, and
maintains coolable geometry.

PM-179845 Rev. 0
Copyright © 2025 NuScale Power, LLC. Template #: 0000-21727-F01 R10
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Questions?
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Acronyms

AOO
CHFR
CLL
CNV
DCA
DHRS
ECCS
EM
ESB
FOM
GDC
LOCA
LTC
NIST
Non-LOCA
NPM
NRF
PDC
PIRT

PM-179845 Rev. 0

Copyright © 2025 NuScale Power, LLC.

Anticipated operational occurrence
Critical heat flux ratio

Collapsed liquid level
Containment vessel

Design certification application
Decay heat removal system
Emergency core cooling system
Evaluation model

ECCS supplemental boron
Figure of merit

General design criterion/criteria
Loss-of-coolant accident
Long-term cooling

NuScale Nonproprietary

RCS
RPV
RRV
RVV
SDAA
SG
XPC

NuScale Integral System Test Facility

Non-loss-of-coolant accident
NuScale Power Module
Nuclear reliability factor
Principal design criterion/criteria

Phenomena identification and ranking table

Reactor coolant system

Reactor pressure vessel

Reactor recirculation valve

Reactor vent valve

Standard design approval application
Steam generator

Extended passive cooling

Template #: 0000-21727-F01 R10
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Staff’s Review of NuScale Non-Loss-of-Coolant
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NuScale Non-LOCA LTR Review

Contributors

Technical Reviewers — Upendra Rohatgi, RES consultant
— *Zhian Li, NRR/DSS/SNRB — Andrew Dyszel, SNRB contractor
— Antonio Barrett, NRR/DSS/SNRB — Marvin Smith, SNRB contractor
— Adam Rau, NRR/DSS/SNRB * Project Managers
— Peter Lien, NRR/DSS/SNRB — Thomas Hayden, NRR/DNRL/NRLB
— Ryan Nolan, NRR/DSS/SNRB — Getachew Tesfaye, Lead,

— Sean Piela, NRR/DSS/SNRB NRR/DNRL/NRLB

Carl Thurston, NRR/DSS/SNRB
Dong Zheng, NRR/DSS/SNRB

Joshua Miller, NRR/DSS/SNRB
Rosie Sugrue, NRR/DSS/SNRB

* Non-LOCA LTR review lead
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NuScale Non-LOCA LTR Review

Overview

NuScale submitted the Non-Loss-of-Coolant Accident (Non-LOCA)
Evaluation Model Topical Report (TR-0516-49416-P), Rev. 4 on January 5,
2023. The topical report was formally accepted for review on July 31,
2023.

NRC conducted an audit of the topical report from March 2023 to August
31, 2024.

49 audit issues were resolved in the audit
For items not resolved during the audit, 7 RAls were generated
1 RAl remains Open

There are 2 significant differences between the draft SER submitted to
ACRS on February 4, 2025, and the draft SER published on February 26,
2025

Non-Proprietary



NuScale Non-LOCA LTR Review
Open Item(s)

* 1 Open ltem remaining
e RAINon-LOCA.LTR-50
— Issue description:

e Staff is working to understand changes made to NRELAPS (v1.7)
and the NPM basemodel:

— Modeling changes to DHRS models
— Modeling of core flow distribution
— Path forward:

* NRC and NuScale continue to discuss these modeling changes and
have high confidence the issue will be resolved shortly, with
minimal impact to the SE

Non-Proprietary



NuScale Non-LOCA LTR Review

Significant differences between previously submitted SER

e 2 significant differences

— Section 3.5.3.7, “NIST-2 Steam Generator — Decay Heat Removal
System (DHRS) Integral Effects Test”

e Expanded explanation of NIST-2 DHRS scalability
e Due to closure of Open item RAlI NonLOCA.LTR-3,9,18,19,20,21,69

— Section 3.9, “Quality Assurance” and Section 4.0, “Limitations and
Conditions”

e Removed Limitation and Condition No. 10

* Inserted finding of reasonable assurance related to the
implementation of Quality Assurance controls consistent with RG
1.203 for the Non-LOCA EM

Non-Proprietary



NuScale Non-LOCA LTR Review
Changes from LTR Rev. 3 (NPM-160) to LTR Rev. 4 (NPM-20)

Considered design changes from NPM-160 to NPM-20
Applicability of Phenomenon Identification and Ranking to NPM-20

Use of bounding assumptions for primary coolant release in the
radiological analysis instead of calculating primary side mass release

Updated critical heat flux (CHF) screening for subchannel analyses
Updated initial conditions and biasing scheme for each Non-LOCA event

Non-Proprietary



NuScale Non-LOCA LTR Review
Changes from LTR Rev. 3 (NPM-160) to LTR Rev. 4 (NPM-20)

NRELAPS revised to version 1.7
NRELAPS5 basemodel updated for NPM-20, some system models updated

Updated DHRS information with new tests (used in Non-LOCA, LOCA, XPC
LTRs)

NIST-2 tests for validation of NRELAPS for DHRS performance
Test results and code predictions of oscillation

Reviewed scaling and distortion
Long-term progression of non-LOCA events is covered in the XPC LTR

Non-Proprietary



1)
2)
3)
4)
5)
6)

7)
8)

9)

NuScale Non-LOCA LTR Review

Limitations and Conditions

Applicable to NPM-20 only

Changes to LOCA LTR may require changes to Non-LOCA LTR
Types of analyses approved for Non-LOCA EM

DHRS heat transfer uncertainty

Credit for Non-Safety MSIVs

Separate approval required for single failures, electric power
assumptions and operator actions

Approved for NRELAP5v1.7 in conjunction with NPM-20 basemodel Rev. 5

Separate approval required for analytical limits and actuation delays;
Applicant must assess for changes to event-specific bias directions

Separate approval required for inputs to radiological consequence
analysis not derived from transient analyses

Non-Proprietary
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NuScale Non-LOCA LTR Review

Conclusions

While there are some differences between the current and previous
revision, the staff found that the applicant provided sufficient information
to support the staff’s safety finding.

The staff found that an applicant that references this topical report with
the limitations and conditions will meet relevant regulatory requirements
pending review and approval of the application.

Non-Proprietary
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NuScale Non-LOCA LTR Review

Questions?

Non-Proprietary
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Presentation to the ACRS Subcommittee of the
Staff’s Review of NuScale’s Extended Passive

Cooling and Reactivity Control Methodology
(XPC) Topical Report, TR-124587, Revision 0

March 4, 2025
(Open Session)
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NuScale XPC LTR Review

Contributors

e Technical Reviewers

— *Antonio Barrett, NRR/DSS/SNRB — Chis Boyd, RES/DSA

— Dr Rosie Sugrue, NRR/DSS/SNRB — Jason Thompson, RES/DSA/CRAB ||
— Dr John Lehning, NRR/DSS/SNRB — Justin Coury, RES/DSA/CRAB I

— Dr Adam Rau, NRR/DSS/SNRB — Dr Andrew Bielen, RES/DSA/FSCB
— Dr Peter Lien, NRR/DSS/SNRB * Project Managers

— Carl Thurston, NRR/DSS/SNRB — David Drucker, PM,

— Dr Len Ward, SNRB contractor NRR/DNRL/NRLB

— Marvin Smith, SNRB contractor — Getachew Tesfaye, Lead PM,

* XPCLTR review lead NRR/DNRL/NRLB

13
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NuScale XPC LTR Review

Overview

NuScale submitted the Extended Passive Cooling and Reactivity Control
Methodology (XPC) Topical Report, TR-124587, Revision 0 on January 5,
2023. The topical report was formally accepted for review on July 31,
2023.

NRC conducted an audit of the topical report from March 2023 to August
31, 2024.

25 audit issues were resolved in the audit
For items not resolved during the audit, 8 RAls were generated
2 RAls remain open

Significant differences between the draft SER submitted to ACRS on
February 4, 2025, and the draft SER published on February 26, 2025, are
discussed in Slide 16

Non-Proprietary
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NuScale XPC LTR Review

Open ltems

2 Open ltems remaining
RAI XPC.LTR-6
— Issue description:

e Staff is working to resolve issues with subcriticality considering
downpowers and low decay heat

RAI XPC.LTR - 21
— Issue description:

e Staff is working to resolve issues related to the incorporation of
Nuclear Reliability Factors

Path forward:

— NRC and NuScale continue to discuss both of these issues and have
high confidence they will be resolved shortly, with minimal impact to
the SE

Non-Proprietary
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NuScale XPC LTR Review

Significant differences between previously submitted SER

Significant difference

— Sections 4.8.4, “Critical Boron Concentration Evaluation” and 4.8.7,
“Boron Precipitation Methodology Assessment,” explain why
Limitation and Condition No. 10 and No. 11 respectively were added

— Section 5, “Limitations and Conditions”

e Limitation and Condition No. 10 added to require an applicant to
provide technical specification controls to ensure adequate boron
concentration is maintained

e Limitation and Condition No. 11 added to require an applicant use
a specific initial boron concentration

Non-Proprietary



NuScale XPC LTR Review
Relevant Changes from NPM-160 (DCA) to NPM-20 (SDAA)

e Long Term Cooling and Reactivity Control

— DCA LTC Technical Report and FSAR Evaluations

— SDAA New XPC Topical Report Methodology and new design features
e Criticality Evaluations

— DCA has return to power under some conditions with evaluations

— SDAA precludes return to power with use of XPC methodology and
design features

17 Non-Proprietary
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NuScale XPC LTR Review
Relevant Changes from NPM-160 (DCA) to NPM-20 (SDAA)

Revised Reactor Design

— Increased number of riser holes to promote mixing between the
downcomer and riser to help address potential for recriticality

— Revised Reactor Vent Valve design
e NPM-160 RVV with IAB
e NPM-20 RVV without |AB
— Long Term Cooling enhancements
 New ECCS Supplemental Boron System (ESB)

e Riser holes, containment boron addition and containment mixing
tubes contribute to boron redistribution and transport during
DHRS and ECCS cooling

Non-Proprietary



NuScale XPC LTR Review

Relevant Design Changes from NPM-160 to NPM-20

RVV

Mixing Tubes

19
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Riser Holes
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NuScale XPC LTR Review
Review Highlights

XPC TR reviewed as an extension of the LOCA and non-LOCA TRs
Independent Phenomenon Identification and Ranking Table evaluation
Reviewed computational tools used - NRELAPS5, SIMULATES and MATLAB
Reviewed NRELAP5 Test Assessment Basis

— NIST-2 LTC, LOCA ECCS, Non-LOCA Tests

— Reviewed validation and uncertainties
Reviewed NRELAP5S LTC model used for thermal-hydraulic response

— Reviewed LTC NRELAPS5 model validation vs LOCA base model
Review and evaluation of lower riser hole flow assessment

Review of evaluated events for collapsed liquid level, DHRS and ECCS heat
removal capabilities and boron transport

Non-Proprietary
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NuScale XPC LTR Review
Review Highlights

Review of boron transport subcriticality methodology

— Thermal hydraulic conditions

— Boron transport and mixing model assumptions

— Critical boron concentration and Nuclear Reliability Factors
Review of boron transport precipitation methodology

— Thermal hydraulic conditions

— Boron transport and mixing model assumptions

Non-Proprietary



NuScale XPC LTR Review

Safety Evaluation Report Differences

e Updated Nuclear Reliability Factor review portion

e Add limitation/condition for requiring enough boron to account for
integral down powers and xenon impacts for subcriticality analysis
applications

e Add limitation/condition to require the zero power maximum operational
limit boron concentration (no xenon) at the beginning of cycle is used as
an initial condition for precipitation analysis applications

22 Non-Proprietary
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1)
2)
3)
4)

5)
6)
7)
8)
9)

NuScale XPC LTR Review

Limitations and Conditions

Changes to LOCA or Non-LOCA LTR may require changes to XPC LTR
Applicable US460/NPM-20 only

Maintain insignificant non-condensable gas in containment

Consider the density difference between the borated and unborated
liquid

Methodology limited to 72 hours

RVV compressible flow qualification

Initial test program (first module only) for dissolution testing

Approved for NRELAP5v1.7 in conjunction w/NPM-20 Basemodel Rev. 5

Separate approval required for single failures, electric power
assumptions and operator actions

Non-Proprietary



24

NuScale XPC LTR Review

Limitations and Conditions

10) Account for integral down powers and xenon for subcriticality

11) Zero power maximum operational limit boron concentration (no xenon)
at the beginning of cycle is used as an initial condition for precipitation

Non-Proprietary
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NuScale XPC LTR Review

Conclusion

The staff found that the applicant provided sufficient information to
support the staff’s safety finding.

The staff found that an applicant that references this topical report, and
satisfies the limitations and conditions, will meet relevant regulatory
requirements pending review and approval of the application.

Non-Proprietary
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NuScale XPC LTR Review

Questions?

Non-Proprietary



Meeting Title

Attendee

Michael Snodderly
Stephen Schultz
Larry Burkhart
Thomas Dashiell
Andrea Torres
Patrick King
Christina Antonescu
Tammy Skov
Shandeth Walton
Sandra Walker
Erin Whiting

Karl Gross

Ron Ballinger

Kyle Hoover
Amanda Bode
Kenny Anderson
Wendy Reid
Derek Widmayer
Nathanael Hudson
Matt Sunseri
Dennis Bley
Hossein Nourbakhsh
Getachew Tesfaye
Greg Halnon
Sarah Turmero
Lucas Kyriazidis
Stewart Bailey

Mahmoud -MJ- Jardaneh

Gene Eckholt
Freeda Ahmed
Allyson Callaway
David Drucker
Brian Wolf

Adam Rau

Jason Thompson
Gary Becker
Tyler Beck
Timothy Polich
Ben Bristol

Stacy Joseph
River Rohrman
Stephanie Garland
Vesna Dimitrijevic

Open Session NuScale Subcommittee on
Staff's Evaluation of NuScale Non LOCA and
Extended Passive Cooling Topical Reports

ACRS DFO
ACRS
ACRS
ACRS
ACRS
Court Reporter
ACRS
ACRS
ACRS
ACRS
NuScale
NuScale
ACRS
NuScale
NuScale
NuScale
NuScale
ACRS
RES
ACRS
ACRS
ACRS
NRR
ACRS
NuScale
RES
NRR
NRR
NuScale
NuScale
NuScale
NRR
NuScale
NRR
RES
NuScale
NuScale
RoPower
NuScale
NRR
NRR
ACRS
ACRS



Peter Lien
Thomas Hayden
Adam Brigantic
Christopher Boyd
Ken Rooks

Rick Rosenstein
Dan Lassiter
Taha Abdelnaeem
Hiroaki Sonoyama
Marvin Smith

Eric Baker
Andrew Deszel
Kevin Lynn
Thomas Case
Ben Bristol

Taylor Coddington
Thomas Griffith
Meghan McCloskey
Rebecca Patton
Antonio Barrett
Len Ward

Kris Cummings
Zhian Li

Adam Rau
Warren Erling
Sean Piela
Rosemary Sugrue
Andrew Bielen
Justin Coury

Carl Thurston
Joshua Miller
Dong Zheng

NRR

NRR
NuScale
RES
NuScale
NuScale
NuScale
Framatome

NuScale
Numark
NuScale
NuScale
NuScale
NuScale
NuScale
NuScale
NRC
NRC
Consultant
NuScale
NRR
NRR
NRR
NRR
NRR
RES
RES
NRR
NRR
NRR



	NuS20250304 NRR Slides Open Session Non LOCA and XPC TRs.pdf
	Presentation to the ACRS Subcommittee �Staff Review of NuScale Licensing Topical Reports 
	Presentation to the ACRS Subcommittee of the�Staff’s Review of NuScale Non-Loss-of-Coolant Accident Analysis Methodology, TR-0516-49416, Rev 4.
	NuScale Non-LOCA LTR Review
	NuScale Non-LOCA LTR Review
	NuScale Non-LOCA LTR Review
	NuScale Non-LOCA LTR Review
	NuScale Non-LOCA LTR Review
	NuScale Non-LOCA LTR Review
	NuScale Non-LOCA LTR Review
	NuScale Non-LOCA LTR Review
	NuScale Non-LOCA LTR Review
	Presentation to the ACRS Subcommittee of the Staff’s Review of NuScale’s Extended Passive Cooling and Reactivity Control Methodology (XPC) Topical Report, TR-124587, Revision 0
	NuScale XPC LTR Review
	NuScale XPC LTR Review
	NuScale XPC LTR Review
	NuScale XPC LTR Review
	NuScale XPC LTR Review
	NuScale XPC LTR Review
	NuScale XPC LTR Review
	NuScale XPC LTR Review
	NuScale XPC LTR Review
	NuScale XPC LTR Review
	NuScale XPC LTR Review
	NuScale XPC LTR Review
	NuScale XPC LTR Review
	NuScale XPC LTR Review

	NuS20250304 open meeting Attendance List 1145 am.pdf
	meetingAttendanceList (24)




