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P-ROCEEDI-NGS
8:31 a.m

CHAI R KI RCHNER: Ckay. Good norning. The
neeting will now cone to order. This is a neeting of
t he NuScal e Desi gn- Cent er ed Revi ew Subcomni ttee of the
Advi sory Conmmittee on Reactor Safeguards.

I|"'m Walt Kirchner, Chairman of today's
subconmittee nmeeting. ACRS nenbers in attendance are
Ron Ballinger, Craig Harrington, Robert Martin, and
Thomas Roberts. ACRS nenbers in attendance virtually
via Teans are Vesna Dimtrijevic, Geg Hal non, Scott
Pal mag, Matt Sunseri, and nyself.

Ve have one  of our consul tants
participating virtually via Teans, Dennis Bley. |If
|"ve missing anyone, either menbers or consultants,
pl ease speak up now. Mchael --

DR SCHULTZ: walt --

CHAI R KI RCHNER: -- Snodderly -- yes.

DR SCHULTZ: Walt, Steve Schultz is here.

CHAI R Kl RCHNER: Oh, thank you. Qur
consultant, Steve Schultz, is also with us. Thank
you, Steve. M chael Snodderly of the ACRS staff is
t he Designated Federal O ficer for this neeting.

No nenber conflicts of interest were

identified for today's neeting. And | know we have a
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guorum as well. During today's neeting, the
subconmittee will receive a briefing on the staff's
eval uation of NuScale Power, LLC s US460 standard
design approval application, Chapter 6, engineer
safety features, Section 17.4 of Chapter 17,
reliability assurance program and Chapter 19,
probabilistic risk assessment and severe accident
eval uati on.

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
as part of our statutory obligation under Title 10 of
t he Code of Federal Regul ations, Part 52, Subpart E,
Section 14.1, referral to the Advisory Conmittee on
React or Saf eguards to report on those portions of the
appl i cation which concern safety.

The ACRS was est abl i shed by statute and is
governed by the Federal Advisory Committee Act or
FACA. The NRC inpl enents FACA i n accordance wi th our
regul ati ons. Per these regulations and the

committee's bylaws, the ACRS speaks only through its
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publ i shed letter reports.

Al'l menber comrents shoul d be regarded as
only the individual opinion of that nenber, not a
committee position. All relevant information rel ated
to the ACRS activity such as letters, rules for
neeting participation, and transcripts are | ocated on
the NRC public website and can be readily found by
typi ng About Us ACRS in the search field on the NRC s
home 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
coment during our proceedi ngs.

We have received no witten statenments or
requests to make an oral statenment from the public.
However, we have set aside tine at the end of the
neeting for any public conment should there be any.
Portions of this nmeeting may be closed to protect
sensitive information as required by FACA and the
government in the Sunshine Act.

Attendance during the closed portion of
the nmeeting will be limted to NRC staff and its
consul tants, applicants, and those individuals and
organi zati ons who have entered into an appropriate
confidentiality agreenent. W will confirmthat only

eligible individuals are in the closed portion of the
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neeting. The ACRS will gather information, analyze
rel evant issues and facts, and fornulate proposed
concl usions and recomendati ons as appropriate for
del i beration by the full conmttee.

A transcript of the neeting is being kept
and will be posted on our website. Wen addressing
the subconmittee, the participants should first
identify thenmsel ves and speak with sufficient clarity
and volunme so that they may be readily heard. | f
you're not speaking, please nute your conputer on
Teans or by pressing *6 if you are on your phone.

Pl ease do not use the Teans chat feature
to conduct sidebar discussions related to the
presentations. Rather limt use of the neeting chat
function to report IT problens. For everyone in the
room please put all your electronic devices in silent
node and nute your |aptop m crophone and speakers.

I n addi ti on, pl ease keep si debar
di scussions in the roomto a m ni mumsince the ceiling
m crophones are live. For the presenters, your table
m crophones are unidirectional and you'll need to
speak into the front of the m crophone to be heard.
Finally, if you have any feedback for the ACRS about
today's nmeeting, we encourage you to fill out the

public neeting feedback formon the NRC s website.
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And with that, we'll now proceed with the
neeting. And | think, Mke, it's best for nme to turn
to Bob Martin and let himrun the neeting fromthere.
He'll be able to better coordinate than nyself. So
with that, Bob, | think our next step is to turn to
t he NRC project managenment team for NuScal e.

VEMBER MARTI N: That's right. I think
it's M.

MR. Jardaneh: Yes, thank you. Good
norni ng, Chair. And good norning to ACRS subcommittee
menbers, NuScal e participants, NRC staff, and nenbers
of the public.

My nanme is Mahnmoud Jardaneh. | serve as
the branch chief, the new reactor |icensing branch
responsi bl e for |icensing of the NuScal e US460 desi gn
in addition new and renewed |icenses at NRR  Thank
you for the opportunity today, for the staff and their
review of select NuScale US460 standard design
approval application or SDAA chapters and topical
reports.

As you are aware, the staff is review ng
is reviewwnng all chapters of the SDAA concurrently
w th standard conpl eti on dat es based on the conplexity

of the chapter and the extent of the changes fromthe

certified NuScal e US600 desi gn. Today, the staff w |
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be presenting their review That's six SDAA chapters,
i ncluding Section -- including Chapter 6, engineered
safety features, the renmining section of Chapter 17,
quality assurance and reliability assurance, and
Chapter 19, probabilistic risk assessnment and severe
acci dent anal ysi s.

Previously, the staff presented to this
subconmi ttee on Chapters 2, 3, 5, 7, 8, 9, 10, 11, 12,
13, 14, 16, portions of Chapter 17, and Chapter 18.
The staff also presented on the loss of coolant
acci dent eval uati on nodel topical report, one of the
t hree t opi cal reports associ at ed W th this
application. The staff is finalizing the review of
t he remai ni ng SDAA chapt ers of topical reports, and we
will informthe ACRS fromthe safety eval uati on of the
remai ni ng chapters where topical reports are avail abl e
to the ACRS.

Today's neeting, the staff will focus on
the delta fromthe design certification that the NRC
has and the subcommittee reviewed in the test. Once
again, thank you for the opportunity. And we | ook

forward to a good di scussi on today.

MEMBER MARTI N: Thanks, M. | assume
we'll nove to NuScale. Tonf?
VR. GRI FFI TH; Good norning, ACRS
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subcommi ttee nmenbers, NRC staff, NuScal e staff on the
line, and the public. This is Thomas Giffith,
Li censi ng Manager for NuScal e's US460 St andard Desi gn
Approval Application. W are |ooking forward to the
opportunity today to present Chapter 6, 17.4, and
Chapter 19. | look forward to the discussion that
we're going to have today. And with that, | will turn
over to Tyler Beck to start the presentation on
Chapter 6.

MR. BECK: Hello. M nane is Tyler Beck.
I"'m a licensing engineer with NuScale, and |I'm the
i censi ng engi neer for Chapter 6 anpbngst sone ot her
chapt ers.

Part of ny time at NuScale, | was a
reactor systens engineer at the -- with NRC staff.
And part of nmy time with NRC, | got ny bachel ors of
science in nuclear engineering from University of
Tennessee. Next slide. W'dIlike to acknow edge t hat
this work, we have DCE support from Next slide.

This is an overview of Chapter 6, and it
lists this section that we covered today. 1'dliketo
note that this is the design of engineered safety
features as di scussed in the FSAR Chapter 6 includes
a breadth of conponents and systens.

This presentation is not specific to the
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acci dent sequences or eval uations such as Chapter 15
or the PRA which will be discussed |ater today. As
previously noted, there will be -- this presentation
will be a delta review from the US600 design
certification applicationtothe US460 st andard desi gn
approval application. Next sli de. Section 6.1 is
engi neered safety feature materi al s.

And for not eworthy changes fromthe desi gn
certification application, the containnent vessel
upper portions of the vessel nmaterials have changed.
So previously in the DCA, it was SA-508, lowalloy
steel, and the SDA design proportions are F6NM
martensitic stainless steel. Along with that change
in the SR Section 6.1, we're added a new table for
di ssimlar netal welds.

It describes dissimlar nmetal welds. And
we' ve i npl enent ed addi ti onal wel ding controls such as
post weld heat treatnent controls and in regard to the
staff audit and NRR review base. Next slide.
Mentioned the material change is the significant
change here.

And here we have a couple of figures from
the application. On the right, you can see the
contai nment systemas a whole. On the left, you can

see the | ower contai nment vessel and you can see where
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the material change is fromFXM 19 to FENM

And al ong these | ines, | believe there was
an out standi ng question fromthe | ast neeti ng on FXM
19. And there was a nention of a paper. And we just
wanted to clarify that we had revi ewed t he paper.

And | believe we determned it wasn't
applicable in certain respects to our design. And we
have a coupl e of subject nmatter experts on the phone.
And | think, Steve, you wanted to say sonething in
this regard.

MR. WOLBERT: Sure. Yeah, good norning.
This is Steven Wl bert, the manufacturing engi neer
wi th NuScal e. Yeah, we did review the paper and |
have seen this paper before anong others.

Some of the conclusions drawn from the
paper, | guess, start off the boundary conditions of
t he paper studied. This paper primarily | ooked at
case hardening via nitride treatnment on XM 19. I
guess just a noteworthy comment there is we don't
enpl oy any case hardeni ng on XM 19.

It's kind of a nore severe condition
tested there. And then additionally, the paper also
studied XM 19 tubing with 25 to 35 percent cold work
and case hardening. But of these conditions are nmuch

nore extreme than what NuScal e permts. And then in
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addi tion, the study concluded that the XM 19, even in
those extrene conditions, actually outperforned the
control specinmens of a standard F-304 material. So
we're confident that we've covered nost of the
concerns rai sed by the paper, the conditions raised by
t he paper and welconme any other questions in this
regard.

MEMBER MARTIN. This is Bob Martin. And
we'd I'i ke to have sonme questions. Regarding -- and so
XM 19 is relatively recent addition to the code case.
I's that correct? 1'll look over to Ron

MEMBER BALLI NGER: You said with respect
to --

(Si mul t aneous speaki ng.)

MEMBER BALLI NGER: It's been around
forever.

MEMBER MARTIN: Well, the material itself

MEMBER BALLI NGER:  Yeah.

MEMBER MARTIN. -- right? So | was just
going to ask the question. So say, 50 years from now
you have this containment sitting in water.
Qobvi ously, you have to have the standard inspections
and what have you.

But you find that there's a problem Is
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this a containment that can be replaced? So if you
wanted to go, say, 100 years. O what woul d happen at
that juncture ran into a problem and everything el se
is working just fine?

MR. WOLBERT: Yeah, this is Steve Wl bert
agai n. Prior to NuScale, ny career was conponent
repair and replacenent with anot her conpany where we
do steam generator replacenents, head replacenents,
t hose types of things. bviously, an effort |like that
woul d be pretty extensive.

The first optionif you ran into sone kind
of problemwould be to a field repair. And so we have
| ooked into that type of nethods that one would
enploy. Really a lot of that starts to fall into the
Section 11 -- ASME Code, Section 11, rules and
requirenents.

So we do have NuScal e nmenbers on those
committees in ASME that are | ooking i nto those options
and additionally with our supplier partners. Nowthis
is sonething that would really be on the plant owner
to control but is sonething that we understand the
guestion and welcone it and want to have those
di al ogues with our customers as well. So we do have
some options that we're | ooking into, including some

additional -- we've done extensive weld testing with
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our suppliers. And we do believe there are sone
relevant field repair nmethods that would be
appl i cabl e.

MEMBER MARTIN: Right. Appreciate that.
Qoviously, it's just kind of a sidebar kind of
guestion. But certainly the uniqueness of the design
gives you certain opportunities that maybe other
pl ants don't have and put some resilience into your
desi gn where anot her alternative woul d not necessarily
have that. So | appreciate that answer. Go ahead,
conti nue.

MR. BECK: Next slide, please. Section
6.2 is containment systens. For the significant
changes fromthe DCA, the | ast slide, we nentioned the
mat eri al changes for the contai nment vessel. There
are a nunber of contai nnent vessel penetrations from
the DCA to the SDA.

The design ratings have been increased.
So the design pressure ratings have been increased
1,200 psi. Design pressure rating has been increased
to 600 degrees Fahrenheit.

And t hen ot herwi se for contai nment vesse
penetrations, the CVCS injection and discharge line
penetrations include venturis that areintegral tothe

penetration. And that's to mtigate potential breaks
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t hat occur outside of the contai nnent vessel. On the
topi c of combustible gas control, we have differing
strategy in the SDA

So in this design, we include a safety-
rel ated passi ve autocatal ytic reconbi ner or PAR  And
that mai ntains an inert contai nment atnosphere. Wth
that change, it renoves potential conbustion | oads
because fl anmabi l ity precluded in an inert environment
i s maintained. And it also coincides with the
exenption we have for conbustible gas nonitoring
requirenents. And so there are no conbustible gas
nmonitoring provisions strictly in the containnment
vessel

MEMBER ROBERTS: Tyler, this Tom Roberts.
The renoval of conbustion | oads will maintain an inert
envi ronnent, reading through the staff's SE, they seem
to indicate that you have mai ntained the conbustion
| oad. And there's an RAI where you discuss that you
did the analysis to show that you could still
wi t hstand a conbustion load if it were to occur. So
I"'malittle confused as to what's the intent of that.
Is the intent to -- or | would say, what is the
i ntent?

MR. BECK: | think you're referencing

Chapter 19, adiabatic, isochoric, conplete conbustion
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anal ysi s.

MEMBER ROBERTS: It's the Chapter 19 RA
that has a change in Chapter 6 init. And the staff's
Chapter 6 safety evaluation basically tal ked about
t hat . It says part of the basis for accepting the
pressure table of the PAR is you still have the
anal ysis that you can withstand the conbustion |oad
even if the PAR is there to inert the environment.
You've still got the analysis and if you had the
detonation, it would still be covered. | was trying
to understand what woul d that bullet mean.

MR. MULLIN: Yeah, this is Etienne Mullin
from NuScal e PRA. That anal ysis was part of severa
anal yses that we prepared and shared with the staff to
denonstrate that we don't need the PAR for the success
criteria of the PRA. W don't need the PARto prevent
a core danmge event.

W don't need the PAR to prevent a |arge
rel ease event or core damage event. And so we
prepared several anal yses to denonstrate that the PAR
wasn't necessary. And for that reason, it's not
i ncluded in our containnent event trees.

MEMBER ROBERTS: So |I' mconfused what this
bull et nmeans. It seens |ike you've done the anal ysis

wi th a convection node in support of the PRA. |s that
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a nondesign analysis so it's got less QA? |'mjust
trying to understand what the distinction is.

MR MILLIN: | think that's a fair
characterization. The conbustion analysis that was
performed is for a beyond desi gn basis event prepared
with different anal ysis assunptions.

MR. BECK: And | believe if you include
detonation | oads, for exanple, those are included in
the i ndividual design specifications for the
conmponents. And that is not specifically included in
t he US460 st andard desi gn because we do precl ude t hose
| oads.

MEMBER ROBERTS: Yeah, okay. It seened to
nme the nost inportant point is that the contai nment
itself is essentially -- | think it's uprated, right,
fromthe US600 containment. So there's no reason to
believe that vyou've got nore vulnerability to
det onati on. Plus you have -- you mght call it
defense in depth nultiplier, though you have a mnuch
| oner |ikelihood of having a conbustion event. l's
that a fair characterization?

MR. BECK: Yeah, | would say that's a fair
characterizati on except | woul dn't say much nore | ower
likelihood with the PAR that the | oads are precluded

and detonation is precluded entirely.
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MEMBER ROBERTS: (kay, thank you

MEMBER MARTI N: | wanted to get a
clarification on your |ast bullet regardi ng exenption
fromnonitoring requirenments. You obviously are going
to -- | nean, it's an essential vacuum right? You
will be nonitoring pressure which would be basically
zero all the tinme, correct?

What do you nean specifically by that?
Because you have to have sone safety-related
nmoni toring because it mght -- and if you had air in

there, again, that's a source term of the conbustion

event . That woul d factor back into, say, a design
basis analysis because air would affect, say,
condensation rates and such like that. | want to give

you an opportunity to clarify what you mean by
noni tori ng requirenents.

MR.  BECK: There are not specific
provi sions within contai nment to nonitor hydrogen gas
and oxygen gas concentrations.

MEMBER MARTIN:. But at |east pressure?

MR BECK: Yes.

MEMBER MARTI N: So if pressure was
el evated fromat | east the target, you woul d ot herw se
expect that nore than likely you had sone kind of air

ingress. And then you could act onthat. So it's not
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i ke you have no nonitoring.

MR BECK: Yes.

MEMBER HARRI NGTON: This is Craig
Harrington. The PAR, do you have to do anything in
t he outage? Just continue happily conbi ni ng oxygen
with any hydrogen it finds? O what happens?

MR BECK: The PAR is included in tech
specs. And there are inspection and testing
requirenents to test sone sanple of the catalytic
plates to nmake sure they're reconbining the right
anount of hydrogen and oxygen.

MEMBER HARRI NGTON: Ckay. That continues
-- when you open the systemup to atnosphere, it just
keeps doing the sane thing?

MR BECK: Yes.

MEMBER HARRI NGTON: Ckay. And a couple
t hi ngs unrel at ed probably to the delta between the 600
and this design, | wasn't around for that. There was
wording in the FSAR chapter that says it wll be
fueled in a partially fl ooded condition. NPMis noved
| oosely from the reactor building frame to the
refueling area wthout 1|oss of reactor coolant
inventory and refueled in a partially flooded
condi tion, precl udi ng operation Wi th reduced

inventory. \What does that nean?
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MR. BECK: That was in Chapter 6.

MEMBER  HARRI NGTON: Yes, Section
6.2.1.1.2.

MR BECK: |'mnot sure on the intent of
the statement originally.

MR MULLIN:  Yeah, I"'mnot famliar with
the statenent you're referring to. But the NPMis
filled with water before being noved. It's not filled
tothetop. It's partially filled up to approxi mately

the pressurizer baffle plate is being referred to.

MEMBER HARRI NGTON: | nean, it seened to
be after. You pick it up. You nove it over. You
separate the flanges, lift the top off.

MR, MJULLIN: The core is certainly

subnerged by the depth

MEMBER HARRI NGTON: | nmean, it seened
obvious. | just didn't make any sense of the words.
And there's al so discussion of four instrunents that
nmeasure and nonitor contai nment water level. This is
during operation during an acci dent phase. They're at
the reactor pressure boundary interface, four
i ndependent channel s of CNV wat er | evel
i nstrumentation. Wat kind of instrunments do you use?

MR. BECK: Do we have anyone from | &C on

the call to di scuss the contai nnent vessel water | evel
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i nstrunentation?

MR. MEYER Yes, Rob Meyer, NuScal e, |&C.
What woul d you |i ke expl ai ned?

MEMBER  HARRI NGTON: What kind of
i nstrunmentation are you usi ng?

MR MEYER. Ch, it's a thernal dispersion
sensor.

MEMBER HARRI NGTON:  Ckay, okay. So you
just get el evation readings at di screte points? Ckay.
MR. MEYER  That's correct.

MEMBER HARRI NGTON:  Ckay.

MEMBER PALMIAG  This is Scott Pal ntag.
Ch, sorry. I'msorry, Craig. Go ahead.

MEMBER HARRI NGTON: |'m done, Scott.

MEMBER PALMIAG Ckay. This is Scott
Pal mag. Slightly off topic, but kind of since we're
tal ki ng about the containment and instrumentation, |
have sonme questions about the valves that are used
inside. | think it's RW and RPV. Can you explain
t hat ?

MR.  BECK: You' re asking about the
cont ai nment isol ation val ves?

MEMBER PALMIAG. No, the -- sorry. It's
later in the slides.

MR. BECK: Ch, you're tal king about the
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ECCS val ves?

MEMBER PALMIAG  Yes.

MR BECK: There will be a slide --

MEMBER PALMIAG  Those are inside the --

MR BECK: Yes, those will be discussedin
a few slides.

MEMBER PALMIAG  kay. Thank you.

MR BECK: Next slide.

CHAIR KIRCHNER  This is Valt Kirchner.
Going back to Craig's question about the PARs. So
when you do a refueling operation, the containnent
isn't entirely flooded. You keep the PAR -- the PAR
| ocation is high in the containnent and it is not
i mersed in water?

MR BECK: That's correct.

CHAI R KIRCHNER: Okay. And then Craig,
what | renenber from the DCA was that they were
considering for the | evel neasurenents a radar ki nd of
based systemrather than this -- | think they call it
a dispersion type sensor now. So that was a
significant change in the SDA design to nmy know edge.

MEMBER HARRI NGTON:  Thanks, Walt.

MR. BECK: Next slide. Conti nuing on
cont ai nment changes for containnent isolation. A

significant change fromthe DCA is the addition of a
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contai nment isolation test fixture valve. It's
bet ween the CNV nozzle safe-end and the contai nnent
i sol ati on val ve body.

This is an enhancenent to inprove the
ability to perform Appendix J testing whereas the DC
design included first of a kind testing features that
are integrated into the CV body. The cont ai nnent
isolation valves are welded directly to that C TF.
And the CITF is welded directly to the nozzle safe-
end.

And you can see t hat depicted on a picture
in the right side where CITF is. There also was a
change in the closure time of ClVs which was changed
from7 seconds to 10 seconds now in the SDA.

MEMBER HARRI NGTON: So this is Craig
Harrington again. On the CCWIline isolation states
that two ClVs instead of just the one that would be
required for GDC 56, the particular issue that drove
t he decision to go conservative?

MR BECK: I''m not sure of that. | f
anyone is on the call that's aware of the RCCWCl Vs.
However, | do believe that kind of standard ClVs
across the penetrations where we can. And so that
m ght be the reason why.

MR.  LASSI TER: Tyler, this is Dan
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Lassiter, NuScal e, design engineering. The inpetusto
have the dual isolation values on the closed lines is
so that we don't have to design the piping and
conponents of that line to -- as a containnment
boundary particular ASME Class 2. So we design the
pi pi ng and conponents inside containnent with | ower
pressure boundary integrity requirenents and just
rely, excuse me, on the containnent isolation valves
t hensel ves.

MEMBER HARRI NGTON:  Just standard design
tradeof fs. GCkay. And just one thing that | noti ced,
it just seened |ike a big of an inconsistency between
-- this is in Section 6.2.4.2.2, conponent design.
And it tal ked about the SSClVs.

The tech says it allows for maintenance
repair and repl acenent. Those sane words aren't there
for the PSCIVs. |'mjust curious if that was just an
oversight, just an inconsistency in words, or if there
was some ot her issue.

MR. BECK: | would imagine that is just an
oversi ght, an inconsistency.

MEMBER HARRI NGTON:  Ckay, thanks.

MR. BECK: Next slide. The last slide for
Section 6.2. For the contai nnent response anal ysis,

it was previously presented as part of the
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nmet hodol ogi es previously presented as part of the LOCA
eval uati on nodel topical report. So the discussion
today is just really going to talk about the
i mpl enent ati on.

For initial conditions, those have been
changed fromthe DCAto align with the new design. An
exanpl e of that woul d be ultinate heat sink pool |evel
exchanged. However, it's not really that.

There is a sim | ar anount of stored energy
conpared to the US600. Because of our operating
cont ai nnment design, thereis significantly nore design
margin, particularly with pressure. And you can see
on the right side peak cases.

And so the primary events peak pressure is
simlar between the two designs. But because of the
operating contai nnent vessel design rating, there's
nore margin. And you can see that peak tenperature is
al so conparabl e.

MEMBER MARTI N: Question, this is Bob. So
what drove the increase in design in pressure?
Anything -- 10 percent is, | guess, tenpl ate gui dance.
And before, | guess you were kind of just not quite 10
percent there.

But you definitely are. And then you were

10 percent even with respect to the old design
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pressure. Now you've gone to 1,200. What drove that
change?

MR. BECK: More margin was the goal
certainly. And we're over 20 percent now. So a
little above the SRP guidance of 10 percent, and |
think that was a significant part of the decision.

MEMBER MARTIN. Ckay. Wat nargi n? The
cost take alittle bit nore. But you deci ded that the
safety margin was nore val uable to you than, say, the
cost of the vessel itself. Another thing that's
obvious here is your secondary event peak pressure
where all the other ones kind of |ook nore or |ess
what you' d expect. That one is doubled. So that has
inplied that the event has changed or the design.
What drove that?

MR. BECK: And we'll get to the --

MEMBER MARTI N:  To the extent that you can
tal k about it.

MR. BECK: And we'll get to the ECCS
changes in the next slide, |I think, maybe. But it's
the renoval of the 1ABs. And so you' ve have a main
steamline break and a coi nci dent ECCS actuation. And
so whereas in the DCA design, the val ves had t he | ABs.
And so now you have t hat val ue actuation with the nmain

steam | ine break and thus form --

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

28
MEMBER MARTIN. How to get it tw ce.

MR. BECK: And then the | ast bull et points
onthis slide, sothere's previous COL itemin the DCA
for contai nment | eakage rate testing. That COL item
has been renoved si nply because t hose requi renents are
al ready specified the requirenent, that's already
required and specified. So that was renoved.

And we've also renoved a COL item that
related to containnent vessel volune. And that is
because there is now an |TAAC that confirnms that
par anet er . And for Section 6.2, there's extensive
audit. And we had 17 audit itenms and 4 RAls resol ved
in this section. Next slide.

Section 6.3 is the emergency core cooling
system For ECCS changes versus the ECCS valve
changes, and several changes here related to safety
anal ysi s optim zation, sone of which you have al ready
or you have already heard about. So there are two
vent valves fromthree in the DCA

And that change is made coincident with
the ultimte heat sink pool |evel change. The vent
values do not include inadvertent actuation block
valves. And so now the vent valves open upon ECCS
actuati on.

The 1 ABs are still on the recircul ation
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val ves. However, the threshold and rel ease pressures
are | ower than the SDA design. And there are integral
venturis to the reactor recirculation vales and
reactor vent valves that limt flow during high
differential pressure conditions.

And that entry change is made to decoupl e
the function -- the flow limting function of the
valve internals. And now the venturi perforns that
function. For other ECCS changes, there previously
was one trip sol enoid val ve per ECCS nain valve in the
DCA desi gn.

And now in the SDA, there are two in
series trip solenoid val ves per ECCS nmai n val ve. And
then the last bullet on the screen is related to
actuation signals. So there was -- the DCA, there was
a high CNV level and | ow RCS pressure ECCS actuation
si gnal s.

And t hose have been renoved. And i nstead,
now there is a low and lowlow RPV riser |evel
actuation signal. Additionally, there are now high-
high RCS pressure and high-high RCS Tave ECCS
actuation setpoints or beyond design basis events.

MEMBER HARRI NGTON:  This is Crai g again.
Knowing in the review, the ACRS review of the US600

design, there were -- | guess there was ongoing
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testing of these valves at the tine. | guess it's
conpl et ed now.

But one of the concerns was just the
conpl exity of the val ve systemand naki ng sure that it

would be reliable in adding another trip solenoid

val ve maybe hel ps with inadvertent actuation. But
makes it nore conplex again. Has that all been
t hought through? I'"'m sure it has been thought
t hr ough.

MR. BECK: For our Chapter 15 anal ysis of
that we do to the periodicity of failures and that
sort of thing. And that is included in our design and
saf ety anal ysi s.

MEMBER HARRI NGTON: So return to that --

MR LASSI TER: This is Dan Lassiter,
NuScal e, design engi neering. Just to conment briefly
on the test programs, there was a test program
executed specifically for the purpose of DCA review.
And that wuse representative of conponents and
denmonstrated that the valve perfornmed all safety
functions with the representative arrangenent of parts
as you said as a val ve system

Bet ween DCA and SDA, we've al so executed
a fully prototypic valve test program NTS,

Huntsville. | think it changed names now agai n. But
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that covered really the whol e scope of what we intend
to qualify the valve for.
There will be sonme additional testing in

the future or qualification testing to neet all ASME

QVE-1 qualification requirenents. But the valve
performed all its safety functions up to ful
pressure/tenperature conditions. So we have high

confidence in the ability of the ECCS val ve to perform
its safety function

MEMBER HARRI NGTON: kay. Thanks.
appreci ate that.

MEMBER ROBERTS: This is Tom Roberts.
had two questions on inadvertent actuation of these
ECCS valves. One is there was a 2019 SECY docunent
t hat tal ked about the potential | AB valve to not sw ng
shut during the accident.

And as | understood from that SECY was

i nadvertent actuation of a valve during the event.

Wth your change now, two of the valves -- the vent
valves don't have |ABs at all. Is the concern
identified in that docunent still in effect?

Because that seenmed like a reliant with
the | ABs to prevent basically anything if they don't
exist in those valves. So there's a whol e debate

about single failure criteria and how they would
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apply. And is any of that discussion relevant? O is
it all covered, | imagine, with the design change and
t he | ABs?

MR. BECK: Do we have the analysis from
hydraul i cs group?

MR CUMM NGS: | can address that. So
this is Kris Cunm ngs, NuScale. |'"ve been wth
NuScal e for about 5 years, 25 years of experience in
t he i ndustry working on fuel safety anal ysis and spent
fuel issues.

So in particular, we still have the | AB on
the RRV. So that's still applicable. And that SECY
was germane to whet her that conmponent was essentially
single failure criterion needed to apply to that.

So t he Commi ssi on deci ded t hat was not the
case. So we still apply that aspect of it to the
safety analysis. But we don't apply single failure.
Soit's basically determned that it's very simlar to
a check valve. So fromthat perspective of the SECY-
19- 0036, that part still applies.

MEMBER ROBERTS: But what's the scenario
that currently exists with the new design where you
woul d need to take account for that exception? |Is
there a scenario where it matters?

MR CUM NGS: VYeah, | think |'d have to
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ask Meghan to chinme in on the safety anal ysis side of
that or Devon, if you're on

M5. McCLOSKEY: This is Meghan McCl oskey
fromNuScal e safety analysis. The AB single failure
itself has a -- during the scope of events that we
analyze in Chapter 15, the I1AB single failure has
relatively little inmpact on our progression now with
t he exception of what scope of initiating events we
need to consider. |In the DCA design, we eval uated the
i nadvertent openi ng of one ECCS val ve, either one vent
val ve or one recircul ation val ve as the i nadvertent --
as the initiating event.

And then we apply the determnistic
Chapter 15 criteria of single failures and | oss of
power scenari os. And so what the | AB SECY neant to us
in the DCA space was that it was not necessary to
eval uate the simultaneous opening of two valves
because one was the initiating event. W assuned a
| oss of DC power supply, again, a very deternministic
assunpti on.

And then an 1AB single failure, we only
needed to cover the single event and the | oss of power
supply. In the SDA design, we evaluate the scope of
events that are appropriate for this ECCS valve

system So we cover inadvertent opening of a single
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val ue.

W also address an inadvertent ECCS
actuation signal that results in two vent valves
openi ng si nul taneously. And we cover those scenari os
with and w thout power avail able. So one of our
l[imting cases is evaluating an inadvertent recirc
val ve opening event with | oss of DC power. And that
results in three val ves opening sinultaneously. The
| AB SECY continues to apply in that it's not necessary
to evaluate all four val ves opening sinmultaneously in
t hat scenari o.

MEMBER ROBERTS: kay. Thank you. I
think | understand. Wuld it make a difference?
Three val ves seens |ike you' ve got nost of the system
already in actuation. |Is there a benefit to having
the fourth val ve assuned to not open?

M5. McCLOSKEY: There's still a bit of a
benefit in ternms of how nmuch of a flowin -- a core
flowin reduction. It has an MCH-4 nargin that we're
eval uati ng.

MEMBER ROBERTS: Yeah, okay. Thank you.
That's hel pful. The other question is related. It
has to do with the inadvertent opening of a reactor
vent val ve

We had a di scussion |last nonth in a cl osed
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sessi on about how your safety anal ysis doesn't assumne
a conplete loss of all the DC power coincident with an
unrel ated event. And the reasoning was the closed
head. But | think the fact that you have that
assunption is certainly not closed.

That was just specific to the |oss of DC
power which would cause two RVVs to open spuriously.
But that's not the only way you get a spurious openi ng
of an RW, right? You have other ways you could do
it. |s spurious opening of one RW a problemor is it
just two that's a problemin the anal ysis?

M5. McCLOSKEY:  Spurious opening of one
vent valve is part of the design basis initiating
event scope. And we take the -- we evaluate the | oss
of DC power coincident with the initiating event. And
as we -- | think as we discussed in the |ast neeting
or a couple before that, in the Chapter 15 design
basi s space, we don't stack initiating events on top
of each other, so to speak.

And so we take the valve opening as an
initiating event or we evaluate an inadvertent ECCS
actuation. But we -- it's not necessary to assune
that happens randomly in the mddle of some other
event like areactivity insertion event or a cool down

event. That's beyond the scope of the design basis
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event.

MEMBER ROBERTS: Ri ght, | understood that.
That was specific to the loss of DC power. ' m
t hi nki ng about other ways to get an actuation of a
react or vent val ve whi ch woul d potentially be a single
failure. You would need to assune it in conjunction
with this unrelated reactor condition event.

One scenario that conmes to mnd is if
you've got the two trip valves, right, for each RVW
But | think in a failure in one trip valve as was
discussed in the Chapter 16 review, there's no
requirenent in tech specs to limt operation. So if
you had one trip val ve that was open, you could still
continue to operate the plant which now you' d be
portable to a single failure of the other trip valve
causi ng i nadvertent actuation of that RW. 1Is that a
scenario that would be of concern?

And if it would be a concern, is it
something you would need to consider as a single
failure? O is that wapped up in the 2019 SECY, very
unlikely single failure basis? That's sonething |
didn't see discussed is other ways to get a single RW
to trip spuriously. And that's one that occurred to
nme. There nmay be others. | don't know.

M5. McCLOSKEY: Right, right, sure. But
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that woul d be a randomfailure that's not inpacted by
the initiating event or the event progression. And so
when we consider the single failures, we're
considering for the active system conponents, it's
failure to -- it's really related to failure to
actuat e upon demand.

The el ectrical systemconponents can have
|atent failures. And that's why the nodul e protection
systens are designed to accommpdate that with the
| ogi c. But in the case of a solenoid for the ECCS
valve, if the ECCS val ves are not being demanded by
the initiating event, it would have to be a random
failure that occurs. And that's outside the design
basi s event progression as well.

MEMBER ROBERTS: | woul d've thought that
a single failure criteria would have you assune that
there's an unrelated failure occurring in the
protection system either active or passive. The
passive failure exception for 10 CFR 50 is only for
fluent systens or nmechanical systens, not for
el ectrical systens. So it would seemlike you would
need to include that as a potential single failure.

| guess |'m wondering why you wouldn't.
Now it's the conbination of the sol enoid being pre-

failed and this single failure of the control system
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is very unlikely. | see you can probably make a
simlar argunent about |ikelihood.

| don't know if you were making that
argument or the argunent you're making is that thisis
not a valid unrel ated signal failure you assune occurs
coincident with the casualty of the event. |'mjust
trying to understand which it is. And the genera
guestion, | suppose, is, is there a requirenent to
| ook at the vulnerability to inadvertent trip of the
ECCS val ves given this linkage to unrel ated transient
event s?

MR CGRIFFITH: Sothisis Thomas Giffith,
licensing at NuScale. So |et's nake sure | understand
what you're saying clearly is that for the RWs, you
have two sol enoids that need to de-energize in order
to cause an actuation. And when | hear the concernis
if one of the solenoids is out of service and is in
t he open position neaning that you are one solenoid
away frompotentially having an i nadvertent operation
of arelief valve. 1s that the setup scenari 0?

MEMBER ROBERTS: Yes.

MR GRIFFITH Okay. So | would expect
t hat an operating pl ant eval uates and takes control of
that situation using the correct batch in process as

wel | as mai ntenance role. And the online risk program
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woul d have to evaluate the tinme that it's acceptable
to stay in that position. And in ny view, this is no
different than if a half scramwas to cone in on a
plant or a half actuation of a safety system So
obvi ously, there's sone period of tine that woul d be
required for an operating plant to evaluate the
condi tion, assess ri sk, and take appropriate
corrective actions conmensurate wth the safety
si gni ficance.

MEMBER ROBERTS: Yeah, | think the
distinction -- you can tell me if I"'mwong. A half
scramis in the safe direction. So you're closer to
losing continuity of power which is obviously
somet hi ng the plant wants to avoi d because you want to
keep runni ng.

But for inadvertent actuation of the ECCS
val ve, there's a potential safety inplication that if
you have this unrelated reactivity initiated event and
you were single failure woul d be the actuation of the
ot her sol enoi d. Then that would now conpound the
event to the extent that you would see your CHF
l[imts. Now you discussed |ast nonth that's also --
there's margin in your CHF analysis. Then there's
ot her argunents you can nake. | was trying to

understand just what the line was in terns of how you
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parse single failure and the unrel ated event.

MR GRIFFITH | think Chapter 15 al ready
anal yzes the RRVs spuriously opening with a concurrent
| oss of DC power. |In the event that the sol enoid that
was out of service was on the RRV, you have the | AB
that still exists. And given that the RVWs don't have
the 1 AB and you assune a | oss of DC power, that event
is analyzed in the design basis.

MEMBER ROBERTS: Yeah, the event I'm
aski ng about is the unrelated reactivity addition. So
t hat one, the discussion we had |ast nonth is you, |
think justifiably, are assum ng that you don't |ose
your reliable DC power system coincident with that
event because that's a redundant system and there's
reasons why it's reasonable to not assune loss. So
| " m aski ng about other ways to inadvertently operate
the RW during this unrelated reactivity initiated
event and whether you thought through what the
requirenent is to reasonably prevent them and whet her
that's a constraint that ought to be covered in
Chapter 6.

MR CRIFFITH: | think our discussion is
that a | oss of DC power de-energi zes the sol enoi ds and
results in the RW' s opening. Wether or not an RW

solenoid is out of service or not, the failure that's
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bei ng di scussed there is a | oss of DC power. So the
total nunber of solenoids, if one is already in the
fail safe position, there's | ess solenoids to have to
nove to the safe position. The safe position for ECCS
is in the open position.

MEMBER ROBERTS: Right. But there's nore
scenari os once you got a sol enoid out of service that
causes inadvertent actuation of the RVV.

(Si mul t aneous speaki ng.)

MEMBER ROBERTS: Lots of things beyond
| oss of DC power that can cause the other solenoid to
trip and then the RW to open.

MR GRIFFITH So |l think | agree with you
that the |likelihood of an event that results in that
RW to open because there's only one of two sol enoi ds
in service is an accurate statement because there's
only one sol enoid remai ning. However, | would argue
that is appropriately managed under the online risk
program by the |icensee.

MEMBER ROBERTS: Ri ght . Probably the
continuity of operation perspective.

MR GRIFFITH  Correct.

MEMBER ROBERTS: Not fromthe -- you now
have either an assumed or a stated assunption in the

safety analysis that an event valve not opened
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coincident with areactivity addition event. Thereis
a distinction there, | think.

MR. GRIFFI TH: Yeah, and | think that what
Chapter 15 specifies specifically is that the |I0ORV
event needs to be Il ess -- the i nadvertent actuation of
ECCS needs to have a frequency of |ess than once per
nodul e lifetinme. And so you woul d have to eval uate an
operability evaluation whether or not you're in
conformance of your licensing basis and for how | ong
that service could take place. But that is not --
that would be a nore conpl ex eval uation based upon
what ever failure occurred.

MEMBER ROBERTS: Yeah, okay. | think I"1]
ask the staff for their view when they cone up.
Again, | don't know that |'m concerned about the
conmbi ned |ikelihood of these because | think they're
extrenely | ow. | was trying to, again, understand
what your threshold was for what single failures you
woul d still assume in your safety analysis for these
things like the reactivity initiated events where the
| oss of DC power | think we've di scussed at | ength and
it's reasonable.

The system is very reliable and it's
redundant. And it's nonsafety which is alnbst a term

as opposed to a real distinction for the reliability
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of that system But for these other scenarios that
cause inadvertent actuation, |I'm not sure that sane
argurent applies. And that's what |I'm trying to
under st and.

MR. CRIFFITH  Yeah, so | think I'd Iike
to point out that failure of ECCS to actuate properly
contributes significantly to the overall CDF of the
plant. And | think that that'll be discussed as part
of Chapter 19 is that over -- and Jim you can correct
nme here. But roughly 90 percent of the core damage
events i s due to the ECCS not actuating properly. And
| think, Kevin, | think you -- Kevin Lynn, if you're
on the line, you had something you want to join in
her e?

MR, LYNN: Yeah, this is Kevin Lynn of
licensing. |1'd just like to add | think one of the
things is when it cones to our design to keep in mnd
is that actuation of ECCS is a safe -- is the safe
posi tion. So it's simlar to Toms analogy wth
putting the reactor at an operating plant, putting it
in half trip.

So you're essentially putting ECCS in a
half trip situation here in your postulating scenario
where on solenoid valve is out of service. So you're

hal fway to ECCS actuation. And in our plant, ECCS
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actuation puts us in a safe state.

So there's not a concern about going to a
safe state. The issue is as you' ve raised it is about
how do you interpret that in terms of the Chapter 15
assunptions. So NuScal e's position is when we talk
about single failures to apply, if you look at the
history of the discussion, it's always applied in
ternms of applying the single failures to things that
mtigate the event.

So for exanple, at an operating plant, if
you need diesel to start to mtigate that event while
you single fail one of the diesels because that hurts
you. |In our case if we're tal king about a reactivity
insertion event, you don't need ECCS to actuate. So
applying a single failure to ECCS doesn't make sense.

ECCSis a separate systemnot being relied
upon for that particular event. So what we're doing
is we're saying we're not going to take a single
failure that initiates a different event during an
unrel ated event when there's no reason to assune so.
So |l think that's the key is when you apply the single
failure, you don't apply it to unrel ated systens. You
apply it to mtigated systens. And for these events,
like a reactivity assertion event, ECCS is not a

mtigated system
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MEMBER ROBERTS: Okay. Yeah, | understand

the argunment. |'m kind of puzzled about the active
versus passive failure aspect of it. But I'll think
about that. So thank you.

MEMBER HARRI NGTON:  One ot her question on
t he 1 AB. Clear the block at 450 psid differentia
pressure. And at that point, | don't renenber there
being a discussion on this. But it seens |ike
obvi ously you woul d then be flowi ng water out the RRV
i nstead of flowi ng back in. |Is that a problemor why
pi ck 450 and not sone |ower differential?

MR. BECK: | think there are manufacturing
of procurenent reasons for the threshol ds picked for
the valve. But we do anal yze the 450 psid. And that
rel eased pressure on the recircul ation val ves.

MEMBER HARRI NGTON: From an event
progressi on standpoint, losing the water out the RRV
at that stage doesn't --

MR BECK: In the DCA | would say that
the rel ease pressure was 900. So it is reduced in
this design by a significant anount.

MEMBER HARRI NGTON:  Ckay, okay.

MR BECK: Next slide. For the ECCS
changes, there is now an ECCS suppl enental boron or

ESB feature. That includes boron hoppers, condensate
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channel s, dissolvers, and m xing tubes. And there's
a schematic FSAR on the right side.

You can see the hoppers, dissolvers, and
m xi ng tubes. And on the next slide, there's another
picturethat's alittle bit nore detail ed of the FSAR
It shows nore detail to the ESB system "1l show
that in a second.

But for the last two points for Section
6.3, there's al so an added 8- hour ECCS actuation tiner
following reactor trip in the SDA design. That tinmer
did not exist in the DCA design. And there was a
significant audit during the test review. There's 14
audit itenms and 5 RAIls.

MEMBER HARRI NGTON: [It's Craig again.
think toward the end of the chapter found di scussi ons
somewhere about sone event that m ght occur during
operation caused condensation and inpacts on the
di ssol ver, the contents of the dissolver, the boron
oxi de. | guess those kinds of events during operation
really force you into a situation of having to get
back into the nodule, reassess the status of the
pellets and the dissolver, clean all that up before
you can go back into operation. Ckay?

MR. BECK: Yeah, that's correct. |If the

pellets are wetted, we'll have to probably repl ace the
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pellets and certainly evaluate the pellets.

CHAIR KIRCHNER: So Tyler, this is Walt
Kirchner. Following up on Craig, so the hoppers in a
refueling operation wouldn't be i mersed.

MR BECK: That's correct.

CHAI R KI RCHNER: Yeah. But they woul d be
in a noisture environnment. So the water |evel
basically in the revised design for the SDAA, where
woul d the water |evel be under normal operations in
the reactor building, about the hopper |evel, bel ow
it? | think it would be below, right?

MR BECK: Yes. And | don't renenber off
the top of ny head what specific el evati on the hopper
is at.

CHAI R Kl RCHNER: Just a couple of
guestions then.

MR BECK: But it is below

CHAI R KI RCHNER: Yeah. So that hopper is
going to see there's quite a tenperature differenti al
i nside the containnment vessel above the water |evel
line and bel ow. Have you | ooked at the environnent al
qgualification of the hopper? |It's probably going to
see pretty -- well, it's going to be likely seeing,
pardon ne, sonething close to the steam tenperature

because it's in a vacuum duri ng normal operation.
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So it's probably seeing sonething |ike
that. So is there any concern that this whole nmass in
t he hopper woul d solidify in sone way that it woul dn't
di ssol ve once you -- on denand when you had t he act ual
scenari o of a steamenvironment that you're relying on
to essentially rel ease that boron into your dissol ver
and then further down? Have you |ooked at the
environnmental qualification of the systenf

MR. BECK: Yes. But first I'll say so the
hopper is | oaded during refueling. And it's above the
pool level. And so that's -- you load it with the
pellets initially. And then once you're starting up
and you drai ned out a contai nnent vessel, the pellets
are rel eased and they actually fall into the dissol ver
baskets. And so that's where the pellets are during
operation, the dissolver baskets. For --

CHAI R KI RCHNER:  Ckay.

MR. BECK: -- the question on tenperature
and the conditions, yes, the pellets and ESB are
included in the environnental qualification program
They are qualified for that environment.

CHAI R KI RCHNER:  Thank you.

MR. BECK: Next slide. And this is tough
to see onthe slide format. But this is fromthe FSAR

Figure 6.3-5. And it just shows a bit nore detail of
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the ESB feature.

And so on the left, you can see the
di ssol ver, the dissolver baskets. And on the right,
you can see the systemas a whole. So that includes
the hoppers and then the pellets falling into the
di ssol vers.

You can see the associated min and
auxi liary condensat e panels. They all ow condensati on
whil e the pellets do dissol ve accordingly and then t he
| oner contai nnent m xing tubes. That was the |ast
slide for Section 6.3.

This is Section 6.4, control room
habitability. For changes for the DCA relatively
m nor changes. The first is that there's aten-minute
delay that is added. So when you have | oss of battery
chargers, CRHS actuat es.

However, now in the SDA design, there's a
ten-m nute delay. That just allows the operators tine
totry and figure out what's going on. There was al so
previously toxic gas detection that's included
directly in the scope of the design.

Now it's in the scope of COL Item 6. 4-1.
There was a COL item that required testing and
i nspection requirenments for CRHS to be specified.

That was renoved sinply because those testing and
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i nspection requirenments are already specified
el sewher e throughout the FSAR

And then on the note of toxic gas
detection, during the audit and RAl days, there was a
clarification. And we revised one of our initial test
program tests and that COL item It clarified the
scope of toxic gas detection and control room
habitability. Next slide.

Section 6.5 is fission product renoval and
control systens. And it is essentially unchanged from
the DCA. Next slide. Section 6.6 is the |last section
we' ||l discuss today.

And it says inservice inspection and
testing of Cass 2 and 3 conponents. There aren't any
significant changes from DCA So the design still
satisfies the rel evant 50.55a requirenents and al | ows
for the optional Reg Guide 1.147 code cases.

W did renove a COL itens that required
specifying -- | think it's related to inservice
testing for Cass 2 and 3 conponents. And that's
because inservice testing program is described in
Section 3.9.6. And that's it for Chapter 6.

MEMBER MARTI N:  Ckay. Menbers, any ot her
guestions before we transfer to the staff?

MEMBER HARRI NGTON: Just one ot her quick
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guestion. This is Craig. And | don't know if you
want to respond now or in closed session. But the
conditioning of the studs, reactor vessel studs,
contai nnment studs is nontrivial activity. And this
design has to be done renotely. Describe alittle bit
about how that's going to occur.

MR BECK: Do we have -- | don't know t hat
we have for fueling handling on the call right now or
anyone in the group can address it. |If not, we nmay
want to defer this question in closed session.

MEMBER HARRI NGTON:  Ckay.

MR CUMNGS: | nean, |I'Il just say --
Kris Cumm ngs again, NuScale. Yeah, you're right at
a high level. W do have sone details to that. But
that's not a |l evel of scope that we include in the SDA
because it's not a safety-related activity, right?

| mean, you do fuel handling and things
like that and that sort of stuff is covered in the
SDA. W certainly have considered that. But that's
just not content that's included in the SDA

MEMBER HARRI NGTON:  Ckay.

MEMBER PALMIAG Yeah, this is Scott
Pal mag again. Can you go back to slide 10? | do
have sone questions about the reactor recirculation

val ves. | just have sonme -- can you just first -- and
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you may want to defer this until the cl osed session.
But can you tell nme how far the reactor recircul ation
val ve i s above the core?

MR. BECK: |I'm not sure on the specific
change, but it's on top of the reactor pressure
vessel. Oh, you said the recirc valve. Sorry.

MEMBER PALMIAG  Yeah.

MR. BECK: W probably would have to get
that in the closed session.

MEMBER PALMTAG Okay. And | assune these
are electrically actuated sol enoi ds?

MR BECK: Yes.

MEMBER PALMIAG. And how do you run the

i nstrument ati on? Were does that go? | nean, is that

in a pipe --
MR BECK: The sol enoids --
MEMBER PALMTAG -- that runs up the side?
MR. BECK: The solenoids are actually
technically outside of the containnent vessel. And

there's hydraulic lines between the main val ves, so,
for exanple, the vent valves and those solenoid
valves. And so there's no associated electronics in
t he contai nment vessel .

MEMBER PALMIAG. Ckay. That nmkes nore

sense. It doesn't show up on the diagram So all the
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sol enoi ds --

MR BECK: There's a --

MEMBER PALMTAG -- are outside of the
cont ai nment vessel ?

MR. BECK: Yeah, and there's a figure in
6.3 that shows a schematic of the trip to reset val ve
assenbly, | think. And that assenbly is a contai nnment
penetration. So the valves are located technically
outside of the vessel.

MEMBER PALMIAG  kay. Thank you

VMEMBER MARTI N: Al right. Any ot her
guestions, nenbers online? Not hearing any, let's
make a quick switch. | nean, just we're going to
pause here for a second and then nove right into with
the staff's presentation. Thank you.

(Pause.)

MR. SNODDERLY: Bob?

MEMBER MARTI N:  Yes.

MR SNODDERLY: Just for the interested
nmenbers of the audi ence and partici pants, even t hough
it looks I'ike on the schedule we're foll ow ng the pl an
on tine, we need to keep in mnd right now we do not
have the presentation from either the staff or
NuScal e, who will be there to answer questions. |It's

okay to take nore tine in open session, but we're
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covering sonme naterial we're covering. You have the
power to stop for a break. | think that's the only
way.

(Pause.)

MEMBER MARTI N: Ckay. Everyone is seated.
Who's going to kick us off?

MR. TESFAYE: Yes, thank vyou. Good
norning. Let ne just get the slides.

(Pause.)

MR. TESFAYE: Ckay. Good norning. Again,
nmy nanme i s Getachew Tesfaye. |'mthe |ead project --
oh, can you hear ne now? Good norning. M nane is
Getachew Tesfaye. |1'mthe |ead project nanager for
the NuScale U.S. standard design approval, US460.

| work for the Chapter 6 PM W start our
presentation with Chapter 6. A qui ck overview, as
we've been saying for a while, NuScale submtted
Chapter 6, engineered safety feature, Revision 0 of
t he SDAA FSAR on Decenber 31st, 2022 and Revision 1 on
Cctober 31, 2023. And the safety evaluation is based
on Revision 1.

NRC devel oped audit of Chapter 6 was
performed from March of 2023 t hrough August of 2023,
generating 46 audit issues. Questions raised during

the audit were resolved within the audit. Six RAls
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wer e i ssued and t he response were all acceptable. And
t he response are al so docunent ed.

Staff conpleted Chapter 6 review and
i ssued an advanced safety evaluation to support
today's ACRS subcommttee neeting. The first draft
sent to you was on January 18 and then the final draft
-- not the final but the final draft was submtted
| ast week officially in a meno. Several NRR staff
participated in revi ews.

And today we're going to concentrate on
those chapters or sections that have a significant
change fromthe DCA. There are seven sections. 6.7
doesn't apply for NuScal e's PWR section. But the rest
of themare in our safety eval uation.

The report and nost of the change that
we're going to be discussing here today will be in
6.1, 6.2, and 6.3. Wth that, I'll pass the mc over
to Robert Davis, Bob Davis who's online to present
significant changes, 6.1.1, engi neered safety feature
materials. Bob, are you ready?

MR. DAVIS: Yes, |I'mhere. Can you hear

MR TESFAYE: Yes.
MR.  DAVI S: Ckay. So the biggest

difference in 6.1.1 is the change of the contai nnment
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vessel to -- or the use of code case N774 which all ows
the use of F6ENM nartensitic stainless steel for the
contai nment vessel. And this is allowed via code case
N774 which is listed in Reg Guide 1.84 Revision 39 as
permtted for wuse wthout conditions. And this
applies to the upper contai nment vessel and a portion
of the | ower contai nment vessel bel owthe upper/| ower
vessel flange. Next slide.

Okay. So this material is very different
from typical materials that we use in PWRs. The
applicant has considered the effective welding
procedures, one, the nartensite start tenperature, the
martensite finish tenperature. Like | said, this is
very different from typical materials that we deal
with.

The applicant will not foll owrecomended
preheat tenperatures listed in the nonmandatory
Appendix D of Section 3. And the applicant is
enpl oyi ng an extensive testing program to determ ne
the appropriate pre-tenperature to prevent hydrogen
cracking while at the same tine pronoting nmartensite
formati on during wel ding. Next slide, please. kay.
So wel ding F6NM requires special considerations in
addition to ASME code requirenents.

And wel di ng processes t hat enpl oy fl ux may
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require post weld heat treatnent tines greater than
t hose specified in ASME code due to the pickup of
oxygen from flux wel ding processes which may require
post weld heat treat tines greater than those
specified in the code. So typically, when welding
procedures are developed for standard vessel
materials, they' re post weld heat treated for a very,
very long tine because to account for repairs and
things like that. And so you're worried about the
| engt h of the post wel d heat treatnent whereas inthis
case for -- and so the standard tines listed in the
code are nore than adequate to get the appropriate
t oughness.

You're worried about post weld heat
treating sonething too |l ong to where you can decrease
the tensile properties bel owwhat's required by code.
However, with this material, using flux welding --
flux processes, we're worried that if you qualify a
wel di ng procedure for, say, 20 hours and t hen you wel d
sonmet hing that the code requires, say, a 3-hour post
wel d heat treatnent that the i npact properties nay not
be adequate if you post weld heat treat it for 3 or 4
hours. You may need ruch | onger tines.

So the applicant has addressed this by --

has addressed this in their application. | guess part
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of the presentation that we'll give |later on today as
to how they do that. Next slide, please. ASME code
specifies that post weld heat treat tenperatures for
F6NM is 1050 to 1150.

However, the |l ower critical tenperature of
a 410 nickel-moly type weld filler netals which is
what the applicant uses and F6ENW based naterial s can
be as low as 1150. So if you have variances in your
post weld heat treatnment which it's inpossible to get
t he exact tenperature, you could actually if you were
post weld heat treating at the higher end of what's
required by code, you could actually be going into --
goi ng beyond the | ower critical tenperature which, of
course, would cause the formation of martensite and
not the tenpering of nmartensite. However, the
applicant has agreed to nodify the application to
state that their tenperature will be 1075 plus or
m nus 25 degrees.

And of course, this provides a margin to
ensure that they do not reach the AC-1 tenperature.
And so the staff has determined that the additional
control considerations placed on the fabrication of
the F6NM are adequate. And our ultimately concl usion
for the 6.1.1 did not change from the |ast design.

And | think that's nmy last slide unless there's
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anot her one.

MR. TESFAYE: |If there are no questions
for Bob, we'll go to Syed.

MR. HAI DER. Thank you. Good norning. M
name i s Syed Haider. I'mfromNRR Division of Safety
Systens, Nucl ear Systens Perfornmance Branch. Today,
| present a high-level summary of the design changes
in NuScal e SDAA FSAR Sections 6.2.1 and 6.2.2, and
they are mainly related to evaluating the NPM 20
cont ai nment design application for the NuScal e SDAA
for the peak contam nant pressure and tenperature
during a design basis event involving nmass energy
rel ease from the reactor pressure vessel into the
contai nnment during a primry or secondary systens pi pe
break or an anticipated operational occurrence, or
AQCO

Thi s slide has the nost significant design
changes on the NPM 160, for the DCA NPM 20 of the SDAA
FSAR Section 6.2.1 on contai nnent functional design
and Section 6. 2.2 on contai nnent heat renoval systens.

The staff review established the
consi stency and conservatism of the nodified design
paranmeters with the SDAA Techni cal Specifications and
also verified that all design changes are properly

inplenented in the Applicant's engineering applied
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nodel for the contai nnent response anal ysis through
various initial and voluntary action.

And now I'Il go over sonme of the nmjor
desi gn changes NuScal e nade in the SDAA with respect
to the contai nment thermal hydraulics. |n the NPM 20
nodul e for the LTAA, the reactor thermal power has
been i ncreased by about 56 percent conpared to that of
NPM 160. And the contai nment upper vessel material
has been changed from SA-508 to SA-336, while the
| ower contai nment vessel material is still the same as
SA-965. This reduces the thermal conductivity of the
upper part of the contai nment by about 35 percent,
while wall thicknesses have sonewhat changed.

The initial reactor pool water tenperature
has been | owered from 65 feet for NPM 160 to 32 feet
in the NPM 20 Tech Specs. The staff found the change
to be conservative, as it would reduce the heat
transfer fromthe containnent to the reactor pool, and
t her eby, | eading to a hi gher peak contai nnent pressure
and tenperature.

It's worth nmentioning that containnment
analysis credits only the pool water inventory
available in a single day around the NPM for the
ultimate heat sink for the analysis, but not the

entire pool. And this is conservative.
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The initial reactor pool tenperature has
been increased from 110 degrees Fahrenheit that was
used in the DCA anal ysis to 140 degrees Fahrenheit in
t he SDAA anal ysis, even though the Tech Spec val ues
for the pool tenperature is increased to 120 degrees
Fahrenheit, which is conservative as 150 degrees
Fahrenheit woul d further suppress the contai nment heat
removal to the pool

The 140 degrees Fahrenheit initial poo
tenperature |leads to around 150 degrees Fahrenheit
initial containment wall, such as tenperature bel ow
the pool I|evel under nornmal operation, the steady-
state operation. However, the initial containnment
wat er tenperature above the pool has been
significantly increased from 240 degrees Fahrenheit
fromthe DCA to 500 degrees Fahrenheit in the SDAA,
based on the results of a 3D FEM anal ysi s for NPM 20.

The contai nment anal yses al so assune the
outer surface of containment head and the wall above
t he pool |evel as adiabatic, which the staff found to
be conservati ve.

The nunber of RRVs, or reactor regul ation
val ves, located on the top of the reactor pressure
vessel has been reduced fromthree to two in the NPM

20. In NPM 160, the i nadvertent actuati on bl ocks, or
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| ABs, were used on RRVs, as well as RWs, while in the
NPM 20 design, | ABs are used only with RRVs and open
in the | AB design criteria based on the differenti al
rel ease pressure. As RWs do not have | ABs anynore,
t hey can openly indicate the | oss of AC and DC power.
In the SDAA, |1AB release pressure has also been
reduced from 950 psid nomnal to 450 psid nom nal
That will typically delay the activation of |AB.

Now, NPM 20 desi gn uses venturi nozzl es on
all the RW and RRV lines, while the NPM 160 design
does not have any venturi nozzles; it, rather, had
orifices. Inthe NPM 160 cont ai nnent saf ety anal ysi s,
DHRS heat exchanger operation was not credited to the
cont ai nment design basis, even during mtigation, but
in NPM20 it is credited. Even though there are two
single failure-proof safety-related DHRS cranes, the
staff has mandat ed a 50 percent NRELAP5 fouling factor
penalty to both sides of the DHRS heat exchanger tubes
in the DHRS nodel for peak contai nment pressure and
tenperature calculations, as an indication and
condition for using the NPM 20 contai nment response
anal ysi s met hodol ogy. The limtation and conditionis
docunented in the LOCA Topical Report SER

And all the containnent internal design

pressure for the NPM 20 has increased from 1050 psia
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to 1200 psia, and the contai nment desi gn pressure has
i ncreased from550 psia to 600 psia. These increases
have had even higher containnent design nodul es for
t he SDAA.

Next slide, please. This slide summarizes
some additional inportant changes fromthe DCAto the
SDAA applicable to Section 6.2.1 and 6.2.2 that are
wort h under scori ng.

First off, the containment response
anal ysis nethodology, or CRAM for the DCA was
docurented in a standal one Technical Report that was
i ncorporated by reference in the DCA. However, the
CRAM net hodol ogy, as nodi fied for the SDAA cont ai nnment
design for NPM 20 is now i ncluded in the LOCA Topi cal
Report that has been presented to the ACRS
Subconmi tt ee nmeeting on January 15 as bei ng accept abl e
to the staff.

Anot her significant change is the
i nclusion of a one-tine contai nment free vol une | TAAC
in the SDAA to verify that the as-built contai nment
free volune bounds the m ni nrum val ue of 6,000 cubic
feet used in the Chapter 6 containnent design basis
analysis and its validation to the | TAAC did provide
an overall indication that the contai nment has been

built as designed.
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Cont ai nnent free volune i s a key i nport ant
paranmeter to be verified by the | TAAC because it needs
t he vari ous key paraneters introduced and underscored
in several 14.3 SRP sections.

Wth NPM20 being a standard design
nodul e, and free volunme being a best feature not
subj ect to significant changes fromnodul e t o nodul e,
the staff found it acceptable that this I TAACw |l be
performed for the first nodul e ever built and not for
subsequent adopters of the SDAA. And the specified
design control process wll, rather, be used to
mai ntain the containnent free volume in accordance
wi th the design.

It is worth enphasizing here that,
unchanged from the DCA, the SDAA also includes a
separate, but related | TAACto verify the passive heat
sink parameters for the as-built NPM 20 contai nment
vessel structure that includes the containment walls
and linings by evaluating the heat sink materials of
this area, thicknesses, and properties that have been
relied upon in the containment safety analysis. So
these two | TAACs are closely rel ated.

As previously nmentioned, the DHRS i s not
credited to the containment design basis event

mtigation for the SDAA. Wiile it was not credited to
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t he DCA cont ai nnent DBEs, noww th a 56 percent hi gher
decay heat for NPM 20, and, apparently, insufficient
reactor coolant pool normalization around DHRS and
contai nnment, the staff | ooked closely into the reactor
cool ant pool heatup and thermal stratification due to
their potential for DHRS and contai nment heat renoval

per formance degradation and the resulting inpact on
t he contai nment LOCA response.

MEMBER MARTIN. Syed, for sonme of us that
haven't been on the Commttee so | ong, could you give
alittle bit of the backstory on why nmaybe the DHRS
was not credited previously. It's a passive system
right?

MR HAIDER: It's a passive system yes.

MEMBER MARTIN. Right. In the DCA was
that the way NuScale cane in, basically, not
crediting? Because they didn't need to --

MR. HAIDER  Yes.

MEMBER MARTI N: -- or that was their
position? It was kind of a defense-in-depth-type
system and now, of course, with their passive system
there's no reason not to? Can you fill in the
backstory?

MR HAI DER Yes, that's a fair and

correct characterization. | mean, the sinpletruthis
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that they did not need crediting DHRS.

MEMBER MARTI N:  Ckay.

MR. HAIDER: Eventhe limting contai nment
desi gn basi s accidents, either in the small-break LOCA

MEMBER MARTIN: Right, right, right.

MR. HAIDER: -- large-break LOCA regine.
But now, being an eastern nmargin, and al so the core,
the entire spectrum from | arge-break LOCA to snall -
break LOCA, they had to credit.

MEMBER MARTIN: Ckay. Thank you.

MR HAIDER And in the sanme vein, the
staff also deep dived into the sensitivity of the
cont ai nnment response break si ze and ECCS actuation, as
with the uncertainty in nodeling natural convection
heat transfer.

NuScal e provi ded addi ti onal LOCA spectrum
anal ysis results -- comng to your point -- results
going down from 100 percent |arge-break LOCA to 2
percent small-break LOCA regine for the discharge
line, as well as high point vent |line breaks to cover
both the liquid -- break LOCA and al so the reference
break LOCA.

The subm tted resul ts showed t hat t he peak

cont ai nnent pressure and tenperature are not very
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sensitive to the DHRS performnce degradati on caused
by the pool heatup. RAI - 10359, the response also
provided justifications for nodeling the pool heatup
around the containnment, thermal stratification, and
nat ural conducti on heat transfer nodeling. Now, there
is no open item outstanding in the Chapter 6 FSAR
Sections 6.2.1 and 6. 2. 2.

Now, the table at the bottomof this slide
captures the changes in the limting containnment
pressure and tenperature design basis event fromthe
DCAto the SDAA, as well as the correspondi ng results.

I n the DCA, an i nadvertent RRV openi ng was
t he contai nment pressure design basis event that had
led to a peak cal cul ated contai nment pressure of 994
psi a that had about a 5-percent nmargin with respect to
t he cont ai nnent desi gn basis pressure of 1050 psia for
t he SDAA.

Wil e in the SDAA an RCS design |ine break
LOCA is different in the pressure design basis event
that | ed to a peak cal cul ated contai nnent pressure of
957 psia. That has about a 32 percent margin with
respect to the nodified contai nment desi gn pressure of
1200 psi a.

The sane RCS discharge |ine break LOCA

al so happens to be the contai nnent tenperature design
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basis event for the SDAA that led to a maxinmm
contai nnent tenperature of 533 degrees Fahrenheit,
which is 67 degrees Fahrenheit Ilower than the
contai nment design tenperature of 600 degrees
Fahrenheit for the SDAA.

Previously, an RCS injection |ine break
LOCA was the containment tenperature design basis
event for the DCA that |led to a maxi num contai nment
tenperature of 526 degrees Fahrenheit, which was 44
degrees Fahrenheit |ower than the contai nnent design
tenperature of 550 degrees Fahrenheit for the SDAA

Anyway, in sunmary, both the peak
cal cul ated pressure and tenperature have not changed
much from the DCA in the SDAA, but significant
increases in the containnment design pressure and
design tenperature have led to higher containnment
pressure and tenperature nargins.

Next slide, please. So | have entered
this slide to show the conpari son between the staff
confirmatory analysis and also the Applicant's
anal ysis. So basically this slide is show ng that the
staff's -- that the Applicant's analysis 1is
conservative

MEMBER MARTIN. |'ve got to junp on this

one.
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MR, HAI DER: Sur e.

MEMBER MARTIN:  The phenonena that we're
| ooking at here is pretty straightforward, right? You
have two bottles, concentric. Nothing opens up. You
know, a pathway opens up between the two and you're
novi ng energy fromone to the other.

| would not expect a 100 degree psi
difference in the plot you're showing here on the
left. Have you investigated that? | nean, are you
usi ng a best-estimate-type approach? O what are the
differences that result in that 100 degree -- 100 psi,
"' m sorry?

MR. HAIDER Yes, you are right. | nean,
we deeply investigated this. This is -- the green
curve, the 20-year for our confirmatory anal ysis, and
the blue curve is from MELCOR, while the green curve
is from NRELAP, and, yes, there's about 100 psi
difference. And we spent a lot of time reconciling
t he geonetry and goi ng over the differences and nade
sure that there is no sensitivity that we could
conduct, and we did not conduct, to identify exactly
where the differences were comng from

And that's why we' ve al so have done a case
confirmatory analysis. As you see, the peak

cont ai nment pressure here, on the left, is about 957
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psia, while MELCOR is predicting about 812. And we

conducted the sane exerci se using TRACE, aligning the
conservatism the nodels, the initial conditions, the
boundary conditions, everything in TRACE, and the
TRACE was around 870 psi a.

MEMBER MARTIN: So we're in the mddle?

MR. HAIDER: Yes, so TRACE was sonewhere
inthe mddle. So fromthese results, we can concl ude
clearly that the Applicant's analysis is very
conservative. And we have gone t hrough eval uating al |
t he phenonenol ogi es | i ke the effect of non-condensabl e
on condensation heat transfer and the decay heat, and
also the critical flow nodels. But we were not able
to pinpoint where exactly the differences are com ng
from

But the TRACE was al so about 50 pounds
bel ow where the Applicant is. So considering that we
were getting the evaluation of the results, the
val i dati on of the conservatismof the Applicant with
our two different independent nodels, and also,
considering the time, we did as nuch investigation as
we coul d.

MEMBER MARTI N: | guess ny expectation
woul d be, since MELCOR, you know, has been nore of a

severe accident containment code, going back to at
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| east the containnent nodels, going back to the
CONTAI N code once upon a tine, maybe it's the heat
transfer package related to contai nment heat transfer
is maybe alittle nore sophisticated or nore accurate.
Wher eas, codes |i ke RELAP5-3D was not devel oped with
that in mnd, and not knowing what's actually in
TRACE, although | know there's sonme simlarity, alot
of simlarities between TRACE and RELAP5, it's likely
that the containnent heat renoval heat transfer
package, whether it's condensation or whatever, is
maybe just not as vetted.

But what | think that this doesn't say is
that, nore than likely, | think I would have nore
confidence in the MELCOR prediction of containnment
response, given its history and validation. And then
you're certainly confirmng significant nmargin,
whet her NuScal e has quantified it or not, but it gives
us a lot of confidence.

MR. HAIDER But | would like to al so add
one nmore piece of information that | believe is
relevant in this context. In the DCA, the peak
cont ai nment pressure was predicted by RELAP at about
994. And we literally used a very sinilar containnment
vol une nodel using MELCOR in the DCA stage. And it

predi cted around 986.
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MEMBER MARTI N: Oh, so you were nuch
cl oser?

MR. HAIDER: So we were very close. And
t he sane nodel was nodified in RELAPS for SDAA, using
the nodified initial conditions, and literally, they
are usi ng the sane condensati on nodel , the sanme nodel s
for critical flow and the sane nodel for decay heat.
But, yes, the pressure cane out far below But TRACE
is also --

MEMBER MARTIN. I n the ball park?

MR HAIDER: It is in the ball park.

MEMBER MARTIN. That's interesting to ne,
and nmaybe the nore significant thingis just the | evel
of the reactor pool, a larger condensation area. |

don't know. That's interesting that they would be so

different.

But, anyway, | won't belabor that one
Thank you.

MR. TESFAYE: So now, | think you can
(audio interference) forward. So this slide

essentially summarizes the SER conclusions for al
subsections of Sections 6.2.1 and 6.2.2. The staff
concludes that the containnent safety anal yses have
appeared to be noderate.

Al relevant physical phenonena in the
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NPM 20 cont ai nnent response, t hat i ncl udes
condensati on heat transfer, the degrading inpact of
non- condensabl e gas on condensi ng heat transfer, decay
heat, choked flow, DHRS and ECCS sensitivities, and
cont ai nment taking nore of the area of the pool.

The staff review of NuScal e's SDAA FSAR
Chapter 6 has shown that the NuScal e contai nment
design incorporates sufficient conservatism in the
NPM 20 cont ai nment nodel through initial and boundi ng
conditions and appropriate constitutive nodels.

The staff also concludes that the SDAA
FSAR has provided sufficient description of the
spectrumof primry and secondary desi gn basis events
and acceptable results for the limting mass energy
released into the containnment and the resulting
cont ai nment pressure and tenperature responses.

I n summary, the NuScal e cont ai nnent desi gn
for the SDAA neets all regulatory requirenments and
acceptable criteriafor the contai nment safety design.
This concludes ny presentation. Thanks for the tine
for presenting the staff's review | would like to
know i f the Committee woul d have any ot her questions
about the staff's review of SDAA Sections 6.2.1 and
6. 2. 2.

MEMBER MARTI N: Anyone in the room or
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onl i ne?

"' mnot hearing any. Thank you.

MR TESFAYE: Anne-Marie?

M5. GRADY: (Good norni ng.

MEMBER MARTIN:  You m ght want to conme a
little closer to the m crophone. You're kind of soft-
spoken. Pull the mcrophone closer to you, please.

M5. GRADY: I've never been accused of
t hat before.

One nore tine. Good norning. My nane is
Anne-Marie Grady, and |I'm a severe accident anal yst,
and also | reviewed the design of conbustible gas
control, actually both for DCA and SDAA. And there
are sone changes in conbustible gas control which are
sumari zed on the slide in front of you.

The first one is the applicable
regul ati on. The DCA applied 10 CFR 50.44(c), whichis
for new reactors. The SDAA decided that the
appropriate applicability was 10 CFR 50. 44(d), which
is for reactors of new design that hadn't been
envi si oned when t he conbusti bl e gas control regul ation
was i ssued.

(O is a much nore prescriptive
regul ati on. SDAA, by its very nature, is |less so.

The guidance that's applicable for DCA is SRP 625,
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whi ch is conbustible gas control, and 19.0, which is
severe accident. The guidance that's applicable for
the SDAA, however, is a little bit different. It's
Reg Guide 1.7, conbusti bl e gas control, and agai n, SRP
19. 0.

The conbustible gas control design is
based on conbustion analysis, so the -- |'m sorry.
The DCA desi gn was based on conbusti on anal ysis. Now,
NuScal e anal yzed conbustion in containnent. They
anal yzed the transition to detonation, DDT. They al so
anal yzed detonation and they proved that the
contai nnment integrity was protected via the anal ysis.
There was no PAR in that design.

The SDAA, however, has changed their
approach to showi ng that the contai nment woul d retain
its integrity. And they showthat by adding a PARto
the design and showing that it mamintains that the
cont ai nment atnosphere is always inert. In sone
instances, it's natural inert. For exanple, during
normal operation, it's alnost a conplete vacuum

There are no conbusti bl e conditions inthe
contai nnment then, but there are other design basis
accidents to consider. There are severe accidents to
consider and there's also long-term radiolysis.

Vari ous stages could be considered in evaluating the
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conmbusti bl e gas control. So now, we have a PAR, a
singl e one, safety-rel ated.

kay. The safety category is --

MEMBER ROBERTS: Hey, Anne-Marie, yes, Tom
Roberts. May | ask a question now?

The safety eval uati on addressed at | east
took partial credit for the fact that it continued to
do the conbustible analysis. And we heard fromthe
Applicant that they did that as part of the PRA, and
that that may not have been to the sanme |evel of
gquality as a design anal ysis.

Can you conment on the role of the safety
anal ysis of the conbustible gas, please?

M5. GRADY: Wwell, first of all, | could
say that the statenment that's in the SER, in 6.25, was
in the section that was tal ki ng about PDC-41. That
sentence, while it's correct, is appropriately
addressed in Chapter 19 for the severe accident, and
it doesn't support the discussion on the PDC 41.

And | heard NuScal e's description of why
they did that conbustible analysis and it was for
severe accident analysis and the PRA

MEMBER ROBERTS: I n | ooking at the graph,
| see there's a section called Structural Analysis

Contai nnent Integrity. And it goes on to tal k about

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

77

the anal ysis that they did with the boundi ng hydrogen
and oxygen mx, simlar to the NPM 160.

M5. GRADY: Are you tal king about 19.2428?

MEMBER ROBERTS: It's hard to find the
section nunber here.

M5. GRADY: | n Chapter 19.

MEMBER ROBERTS: Yes. The top of page 101
in Chapter 6. It says during the regulatory audit,
the staff reviewed the NuScal e eval uati on and agreed
with the conclusions, which is about the structural
capability of the containnent, assum ng a conbustion
event. And it says the staff agrees with this and
concludes that the NPM design neets the required
criteria in Reg Guide 1.7, Section C. (5).

That par agraph ki nd of confused ne because
t he argunent seened to be that the PAR naintai ned the
environment inert, but it seenmed like the staff
acceptable was at |east partially based on the
contai nment calculation, assumng the conbustion
happened.

M5. GRADY: The AICC anal ysis was done of
Chapter 19 for severe accident to show that it was
not, that conbustion was not going to threaten the
containment integrity. It doesn't belong in Chapter

6, SER It was in there inadvertently with PDC 41,
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and the sentence, since you have read it, has been
taken out of Chapter 6.25. It's still appropriate in
Chapter 19. 2.

MEMBER ROBERTS: Ckay. Thank you. So
what | just read will be renoved fromthe draft?

MS. GRADY: That sentence that you -- yes,
absol utely.

MEMBER ROBERTS: (kay. Thank you.

M5. GRADY: You're wel cone.

MEMBER MARTI N: Anne-Marie, just a
guestion. It's been a while since |'ve anal yzed, done
analysis related to PARs. You used the word safety-
related PARs. | would say, 15 years ago, that wasn't
athing, right? Well, at least in ny experience. 1Is
t here sonet hing different about design of PARs today
t hat distinguishes them as safety-related versus a
non- saf ety-rel at ed PAR?

M5. GRADY: | can't speak about PAR
manuf act urers marketing a product. What | can say is,
when NuScal e agreed that it would be a safety-rel ated
PAR, they al so agreed that there would be significant
nore testing in the design specification and it would
be a specific design specification; that they would
have nore i nspection. It would be an | TAAC and t here

woul d be a Tech Spec on the PAR So it really gave us
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a nmuch fuller confidence in how it was going to be
designed; howit was going to be analyzed, and howit
was going to be installed and operat ed.

MEMBER MARTIN:.  Oh.

M5. GRADY: So that's alnost a --

MEMBER MARTIN. So it mght be the sane
product, but they m ght have been avail able when |
| ast | ooked at them But it's the testing and the
nmonitoring Tech Spec; it's all the other l|ayers that
control --

M5. GRADY: It's the design specification

MEMBER MARTI N:  Ckay.

M5. GRADY: -- does neet the conditions
that we were concerned about, yes.

MEMBER MARTI N:  Ckay.

VB. GRADY: | t pr obabl y is
i ndi stinguishable fromoff-the-shelf --

MEMBER MARTI N: Ri ght, right. kay.
Thanks.

M5. GRADY: As we just said, the safety
category, there was no PARin the DCA and there i s now
a single safety-related PAR in the SDAA

There is now an |ITAAC in the SDAA

whereas, there wasn't one in the DCA. Actually, there
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are three ITAACs. There was one that verifies the
physi cal arrangenent and the installation. There is
one that specifies the analysis and the testing, and
the test of the reconbi nation rate of the PAR because
there is a mininumreconbi nation rate. And there's an
| TAAC on the fact that the PAR would be part of the
cube.

MEMBER MARTI N:  Ckay.

M5. GRADY: There were no Tech Specs
because there was a PAR in the DCA, but there is a
Tech Spec on PAR operability now  And that really
i nvol ves that the PAR woul d be i nspected during every
refueling, and physically i nspected. The PAR woul d be
tested in general and in a sanpling process to make
sure that the reconbination rates are still being
mai ntai ned fromrefueling to refueling. And the PAR
will bereinstalledif it has to be noved, and |I don't
believe it has to be noved, but if it does, back in
the sane location that it was always intended to be.
So there are Tech Specs and there are | TAAGCs.

MEMBER HARRI NGTON: So this is Craig
Har ri ngt on. " m confused. In 6.25.1 of the FSAR
version that | | ooked at, it says, the design includes
a passive autocatalytic reconbiner PAR that is non-

safety-related, Seismic Cass |Il, of +the new
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requi renents.

M5. GRADY: That's Rev 1. Qur Rev 2 would
say that it's safety-rel ated.

MEMBER HARRI NGTON:  Ckay. Ckay.

M5. GRADY: Yes, it absolutely is safety-
rel ated and that has been a change.

MEMBER HARRI NGTON: Ckay. Al right.
Thanks. That clears the confusion.

M5. GRADY: A conbustible --

MEMBER DI M TRI JEVI C. Sorry, this is
Vesna, Vesna Dimtrijevic. But the PAR is supported
with the augnmented DC system right?

MS. GRADY: |'msorry?

MEMBER DI M TRI JEVI C. Which is not safety-
related, right?

M5. GRADY: |'msorry, Vesna, the PAR is
safety-related. So what was the first part of your
st at enent agai n?

MEMBER DIM TRIJEVIC. Ckay. M question
is, does it -- it requires DC, an EDAS system right,
for operation?

MS. GRADY: No, no, no. No, Vesna, it's
passi ve.

MEMBER DIM TRIJEVIC.  Onh, okay.

M5. GRADY: It's essentially an open
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chimmey with sone catalytic plates at the bottom and
the conbustible gases come up past the plates,
reconbi ne, and express steamout the top. It doesn't
require any el ectrical signal or any el ectrical supply
or any other supporting systens. |It's passive.

MEMBER DI M TRI JEVI C. Al right.
t hought it requires a signal?

MS. GRADY: No.

MEMBER DI M TRI JEVI C: | nmean, that's ny
m sunderstanding. All right. GCkay.

MR. BECK: This is Tyler Beck wth
NuScal e.

"1l just clarify that Anne-Marie is
correct; it is a fully passive conponent. It's a
passive catalyst that serves for the reconbination

reacti on of hydrogen and oxygen.

MEMBER MARTIN. | think one thing that's
maybe uni que -- again, because NuScal e' s cont ai nment
design or whole design is unique -- is that that PAR

is going to be exposed to rather high tenperatures.
And, of course, in an earlier slide, or your slide,
but earlier in the presentation here, it noted
boundary condi ti ons, assuned anal yses, and one of them
bei ng a contai nment surface above the water level is

i ke 500 degree F. That woul d be significantly higher
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t han, say, what PARs have probably been considered in
the past, right? Because in |large containnments the
environnent is typically that it would be bel ow 120.

So t here woul d be sorme uni que EQtype work
that would need to be done in this particular case.
So that, | guess, would go to the extra work NuScal e
woul d be ot herwi se expected to do in their testing.
And has that work happened or is it ongoi ng? Wether
they' re working with a manufacturer or fabricator, or
whatever we call them today, to nove in that
direction; to have that all conplete, say, by the tine
we get approval? O is that just |TAAC?

MS. GRADY: The design specification would
indicate the conditions in the containment the PAR
woul d see under all the different conditions. | can't
speak specifically to a tenperature, but | know
NuScale has the intent of having in the design
speci fication a nmaxi mum t enper at ure.

But even nore interesting, as far as |I'm
concerned, with respect to the PAR, is the fact that
it's inside containnent. It's inside a very snall
cont ai nnment . It's relatively close to the reactor
vessel, and it's going to see high neutron irradiation
during nornmal operation, and that's sonmething that the

PARs off the shelf today don't necessarily -- don't
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provi de.

MEMBER MARTIN:.  Well, certainly --

M5. GRADY: They're not exposed to such
condi tions. But that is in the NuScale design

speci fication.

MEMBER MARTI N: Ri ght. But will the
testing and all that be resolved before, say,
approval ? That woul d be just pushed to an | TAAC? |Is
that the intent of NuScal e?

MS. GRADY: | think NuScal e woul d have to
answer that.

MEMBER MARTI N:  Yes.

MR. BECK: Tyler Beck with NuScal e agai n.
So one thing is we've specified environnental
gqualification as a requirenment for the PAR and
there's an associated | TAAC with that. And so that
would -- it would need to be qualified prior to
conpl eting | TAAC and the 52.103g finding.

MEMBER MARTI N: Ckay. Has that been
initiated, or is that just kind of --

MR. BECK: | can't speak right nowfor the
engi neering procurenent process on that.

MEMBER MARTIN. Al right. Thank you.

M5. GRADY: Al right. There was a

Techni cal Report whichis, basically, a conbustion and
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contai nment report for the DCA There is no such
report conparable to conbustion for the SDAA
However, there's a limting -- sorry. There are
several cal cul ations, several analyses on different
aspects of design basis accidents, severe accidents,
long-term radiolysis, that are in the electronic
readi ng roomand t hey have been proprietary, but they
are there. And they have been revi ewed by us, neaning
me and ot hers.

There i s an exenpti on request al so. There
was inthe DCAand it really resultedin-- it was for
hydrogen and oxygen nonitoring in the containment
during an accident to be able to informthe operators
of whether or not a severe accident had taken place
and how it was progressing. How rmuch hydrogen had
been generated in the containnent would be a
nmeasur enent of how nuch core damage woul d be there.
And there was a requirenent, thereis arequirenent to
have that kind of nonitoring.

In the DCA, NuScal e cane up with a, nore
or | ess, uncertain neans of post-accident nonitoring
of hydrogen and oxygen. It was a conceptual design,
and that's all | can say about that.

Now, in the SDAA, the exenption request

wants to have no hydrogen and oxygen nonitoring in the
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cont ai nnent post-accident. What they want to rely on,
instead, is, first of all, they have a PAR. The PAR
can take and operate and can reconbi ne and prevent
conmbustible m xture fromoccurring, whether it's the
DBA, whether it's the severe accident, whether it's
|l ong-term days and weeks down the road, and from
long-termradiolysis. So the PARis maintaining the
cont ai niment i ndirect under all the different
circunstances it's likely to see. So the PARIis doing
t hat .

In additionto that, the operators will be
able to rely on radiation nonitors wunder the
bi oshi el d, and al so exot her nocoupl es to gi ve themsone
indications of the severity of the accident in
containnment. So the exenption request is to have no
nmoni t ori ng of hydrogen and oxygen in this design, and
we' ve reconmended that.

Next  slide, pl ease. Ckay. The
acceptability of applying 50.44(d) as the applicable
regul ati on for conbusti bl e gas control in the SDAA we
reviewed that al so, because that was a change in the
appl i cation.

The CNV is not inert. However, the CNVis
not inert in the presence of hydrogen of -- | ess than

4 percent oxygen in the presence of hydrogen during a
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design basis accident in the first 24 hours of a non-
core-damaged AOCO. So in other words, when there is a
speci fic design basis accident in the contai nment, the
CNV is not inert.

And CFR 50. 44(c) applies nainly to severe
accidents. 10 CFR 50.44(d)(2) applies to the safety
i npacts of conbusti bl e gases during design basis and
significant beyond-design-basis accidents. And for
t hose reasons, we believe 50.44(d) is applicable and
we agreed with the change.

Do you have any other questions? Al
right.

Conmbustible gas control concl usi on.
During a core-damaged DBA, the PAR is credited to
mai ntain an inert containnent. Post-accident, post-
severe-accident, the CNV renmains inert wthout
crediting the PAR During long-termradiolysis, PAR
is credited to maintain an inert CNV.

In the exenption request, the post-
accident nonitoring of hydrogen and oxygen are not
required to assess core danmge. The assessnent is
going to be acconplished, as |'ve just said, by the
core reg's thernocouples and the radiation nonitors
beneat h the bi oshi el d.

As far as conbustible gas control is
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concerned, are there any other questions?

MEMBER HARRI NGTON:  Well, this is Craig.
| guess that non-LOCA event where in the short term
maybe you're not quite inert, it kind of feels |like a
technicality there why that m ght be okay, but is it
j ust happening too fast at that point for the PARto
keep up or?

M5. GRADY: Initially, during normal
operation, there's a vacuum |f you have that non-
core-damaged DBA LOCA, in other words, when the ECCS
timer opens the relief valve. There is al nost
i medi ately, because of the mterials that are
released from the RCS, alnrost imediately a
conbustible m xture in the containnent. You haven't
had core damage, but you have hydrogen and oxygen t hat
wi |l support conbustion. NuScal e' s anal ysis shows
that and they show that they need to address that as
a design basis accident, and our confirmatory calcs
confirmthat as well.

A PAR is needed for that very specific,
but non-core-damaged LOCA; whereas, if you had a core-
damaged LOCA, there would be so nmuch nore hydrogen
going inthere, it would suppress the oxygen and there
woul dn't be -- it's alnost better from that aspect,

anyway.
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So the DBA requires a PAR That's the

non- cor e- danaged DBA. However, if you didn't have
that, we can talk about that separately, and these
three bul l ets have separate anal yses that NuScal e has
done and that we have confirmed in ours.

In the severe acci dent, because there now
has been core danmge, in fact, significant core
damage, now you have sufficient hydrogen certainly,
but you al so have oxygen, but you don't have enough to
ever exceed 4 percent oxygen, because there's so nmuch
hydrogen in there. So the hydrogen is al nost keeping
the contai nment indirect after a severe accident.

Long-term radiolysis, there's no nore
hydr ogen generated fromthe core danage. However, the
PAR is credited because there's long-termradiolysis
t aki ng pl ace. NuScal e has done a cal culation and
| ooked at what happens long term And around 37 days,

there could be a conbustible mxture again, but the

PAR is in there. It's always in there. It's always
-- | can't say operational; that's odd -- but it wll
do its job.

So that's why there are separate bullets
her e.
MEMBER HARRI NGTON: So on the previous

slide, the top bullet that says it's not inert, that's
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not credited PAR?

M5. GRADY: If you don't credit the --
yes. |'msorry.

MEMBER HARRI NGTON:  Ckay. Ckay.

M5. GRADY: Yes, absolutely.

MEMBER HARRI NGTON: Al right. Fine.

MS. GRADY: That's one of the reasons the
PAR is in there.

MEMBER HARRI NGTON:  Yes. Thank you.

MEMBER MARTI N: Anne- Mari e, you nade a
poi nt about the advantage of this small containnent;
it's the proximty of the PARto the vessel, and that,
of course, would probably inprove its performance or
at | east your uncertainties related to performance,
because everything is really tight in there.

One possible failure nmode, not know ng
anything else, is that that proximty -- is there a
possibility that there's a jet inpingenment scenario
where, okay, the opening of the RWSs in sone way
directs the cool ant towards the PAR? And that has --
okay, you're nodding your head. So they have
obvi ously thought about it and naybe nitigated that
possi bility?

M5. GRADY: Yes, there are two points to

make about that.
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There's an ASME AG Code that requires

that, if you conmply with that Code -- and NuScal e
intends to conply with the Code -- that you woul d have
to take into account the jet inpingenent |oads on the
PAR as part of the qualification of the PAR That's
No. 1.

And No. 2, they have that condition, jet
i mpi ngenent, as one of the conditions in their design
spec.

MEMBER MARTI N: kay. | mean, one
sol ution woul d be just to kind of direct the fl ow away
fromthe PAR Do they --

M5. GRADY: | don't know about alternate
solutions. | just know they're going to address it,
so that the PAR is designed for that.

MEMBER MARTIN: Ckay. |Is that considered
an | TAAC?

MR BECK: Yes, so the environnental
gualification is a piece of that. It is that
associ ated | TAAC.

But we have | ooked at it for the closest
possi bl e position of the PAR on the vessel to the vent
val ves and RSVs. The jet |oads are not significant.

MEMBER MARTIN: All right. Thank you. |

assume there's no nore questions in the room l's
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t here anyone online, any nmenber or consultant online
with a foll omup question before we nove on?

| "' m not hearing any. Mbve on.

MR W DREVI TZ: Hel | o. This is Dan
Wdrevitz. | can quickly address Section 6.2.7 for
actual prevention of the contai nnent vessel.

Here we have a significant difference
between the NuScale DCA and the NuScal e SDAA FSAR,
which is primarily that they' re using F6NMto repl ace
SA-508, Grade 3, Class 2, fromprevious designs, with
t he upper CNV and a portion of the | ower CNV bel owt he
upper | ower vessel flange.

This is, of course, interesting because,
when you have heard the word Martensite, and you t hi nk
of the word pressure toughness, they don't usually go
together, but this is a pretty tough Martensite.

The staff wverified that the material
change would not result inpacts to the fracture
t oughness nmanagenent for the CNV, particularly if you
have to neet ASME Code fracture toughness
requi renents, which you are quite capable of doing
with this nmaterial. And therefore, the staff
concl usion did not change fromthe DCA.

Any questions?

MEMBER BALLI NCGER: The proper word is
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tenpered Martensite.

MR, WDREVI TZ: Yes.

MEMBER MARTIN. | guess if there are no
guestions, go on to the next slide.

MR. NOLAN: This is Ryan Nolan, like the
basebal | player, but backwards.

" min the Nucl ear Met hods and Systens for
New Reactors Branch, and | was one of the reviewers
for Section 6.3. NuScal e covered nost of these
changes, so I'll go through fairly quickly.

So one significant change is that they
added the suppl enental boron feature. |f you recal
t he DCA, they did have an exenption to GDC-27. So one
condition of the system they are now conplying with
CDC- 27.

The staff's evaluation to that particul ar
criterion is performed as part of Chapter 4, which
believe you'll see in April.

There is an Extended Passive Cooling
Topi cal Report which provi des the net hodol ogy for this
system And so | believe that will be presented next
nmonth, and then the evaluation of the system is
performed as part of Chapter 15. Again, it wll be
presented in April.

One thing the staff did ensure was that
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this systemis tested as part of the initial test
program or I TAAC. This is a new system And so we
did verify that a first-of-a-kind test does exist to
test the systemin an integrated fashion to verify
that they're getting the dissolution rates in the
m xi ng as expected in the anal ysis.

Anot her change was the renoval of the | AD
on the vent valves, as well as the reduction of nunber
of vent valves fromthree down to two.

In order to sort of conpensate for this,
as well as other design changes, NuScal e had added
flowrestricting venturis into the R¥Ws and t he RRVs.
This raised an interesting question as to whether the
design could mtigate a break at the flange versus
just an inadvertent opening of a valve, which was the
mai n focus of the DCA and the staff's review of that
particul ar design. This particular question will be
addressed as part of Chapter 15 and was the subject of
a high-inpact technical issue, and we'll certainly
di scuss that in nore detail in April.

They did change the ECCS actuation
signals. In the DCA, it was contai nnent paraneter-
based, and for the SDAA, they went to nore direct
nmeasurenent of a mxture level. This was discussed

briefly when the staff presented the LOCA Topi cal
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Report.

And then lastly, they did add an eight-
hour ECCS tinmer, which will actuate ECCS ei ght hours
after an automatic or manual reactor trip. This does
two things. One is it ensures that the ESB is
utilized when needed to maintain subcriticality, and
as wel |, vent any conbusti bl e gases due to radi ol ysis.

And so Anne- Mari e had al ready present ed on
the analysis we |ooked at. But, basically, when we
| ooked at the long-term radiolysis devel opnent, we
ensured that NuScal e's cal cul ati ons showed that any
conbustible mxture within the RCS does not occur
within the eight-hour tineframe. And so you hit the
ei ght-hour timer. Everything vents into containnent.

W also did our own confirmatory
cal cul ation and we had results in the sane bal | park or
magni t ude as NuScal e.

MEMBER ROBERTS: Hey, Ryan, | want to ask
you about the single failure assessnent of inadvertent
actuation of the RW during an unrel ated event. There
is some discussion in the SE about the | oss of EDAS,
the DC power system which we have tal ked about in
previ ous neetings.

But we tal ked earlier this norning about

the single failure criterion for cases other than | oss
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of EDAS that would | ead to an i nadvertent actuation of
an RW during an unrel ated event.

The purpose of the single failure
criterion from NuScale is that you wouldn't have to
assume that. |'m just wondering what your viewis.
| s that sonething that you would not assunme because
it's not directly part of the protected action in
response to the reactivity addition event? O is
there concern that it is a single failure that would
cause sonething that inpedes the ability to show
protection for that event?

MR, NOLAN: Yes, so when it cones to
interpreting the single failure criteria, alot of our
gui dance lives in policy space. And so one of the
best sources of information is SECY-77-0439. That was
the agency's first attenpt at distinguishing various
single failures.

And so i f you | ook at that SECY paper, you
know, we sort of break it out into mechanical and
el ectrical conponents. Sointhis case, in 6.3, we're
focused on the val ves as a nmechani cal conponent. It's
an active conponent, right? It requires novenent to
performits function. And so it's a single active --
or it's an active conponent, subject to the single

failure criterion.
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And so when we | ook at how we apply single
failures to nechanical systens, we typically | ook at
it at two tinmes, either at event initiation, you know,
isit subject tosingle failure, as well as on-denand.
And so | think if we're talking about two unrel ated
events, if the valve i nadvertently opens at tine zero,
wel |, you've term nated the event and you have an 10O
or EE anal ysis, or in Chapter 15, you have the results
for that.

If you're looking at having to use the
reactivity insertion scenario, ECCSisn't demanded at
any tinme during that wuntil after the reactor is
tripped and the event is termnated. And so we don't
necessarily see a single failure consideration for
that particul ar scenario that wasn't al ready addressed
in our Chapter 15.

MEMBER ROBERTS: But the | oss of EDAS was
consi dered? And then that was thrown out because of
the redundancy in the EDAS system But that was
consi dered? Even though you could nake the sane
argurment for loss of EDAS, there's nothing -- you
know, | oss of EDASis a safe action for the reactivity
addition event, because it causes the scram
i ndependent of the rest of the system And yet, there

was still the consideration.
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MR. NOLAN: Yes, and --

MEMBER ROBERTS: So, | nean, it's kind of
an interesting question on the single failure
criterion that really hadn't occurred to ne until the
point from NuScale this norning, that you would
actually parse the single failures that you would
consi der based on whether or not they're part of the
system that you, in effect, actuate, as opposed to
they are systens, and if they were to cause -- if the
single failure were to cause an actuation, they would
take away the ability of the systemto protect the
reactor.

It seens |ike they're the sane thing. In
my m nd, they would get the same concern, whichis, if
there's some |likelihood of a single failure in
systens, and if they either prevent or protect the
system from actuating at all, or if they cause the
pl ant conditions to change, such as the protective
systemcan't protect, it seens |ike in either case you
woul d need to consider that single failure scenario.
But |I'mjust wondering if you' ve got any thoughts on
t hat .

MR. NOLAN. Yes, and | think we're going
to-- it's probably unsatisfying to say, but a | ot of

this discussion wi |l probably occur during Chapter 15,
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15. 0. The staff is still working to finalize the
engi neering evaluation and controls associated with
the EDAS. And so we'll have all of our docunentation
prepared for April for that.

But when we're tal ki ng about EDAS and t he
H TI that was raised, it was nore of a classification
issue the staff had. It wasn't really a single
failure i ssue. Because when we | ook at how you apply
single failures, we apply single failures to safety-
related systens, right? The safety-related systens
are those systens that are mtigating Chapter 15
events.

MR. BARRETT: Right. This is Antonio of
the staff. Yes, so those two trip valves are in
series. They're both safety-rel ated.

MEMBER ROBERTS: Speak up

MR. BARRETT: Yes, ny name is Antonio
Barrett of the NRC staff.

So, yes, those two valves are in series.
They' ve both safety-related. So if one was to fail,
you woul d still have the other one. So that's how we
are thinking about that and it has all the protections

MEMBER ROBERTS: Right, and | agree with

that. But the question cane up during the Tech Spec
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di scussion that there's no plant restrictions if one
of those were to fail, and then be open for,
presumably, as long as the plant would be willing to
live with (audio interference) away from ECCS --

(Si mul t aneous speaki ng.)

MR BARRETT: Sure. Correct.

MEMBER ROBERTS: Which | agree. W heard
this nmorning there are sonme concerns there. You need
to have a |low probability of an actuation. So the
pl ant woul d be acting on that --

MR, BARRETT: Yes.

MEMBER ROBERTS: -- but the Tech Spec
woul d not preclude that, which would then put you in
the single failure space, | would think, because
that's now-- a lot of it is allowable.

MR, BARRETT: You're 100 percent correct.
W will probably address that |ater on when we get to
the Chapter 15 section. But you're 100 percent
correct.

But, generally, if you have two safety-
rel ated pieces of equipnment and one of them fails,
that's your single failure. You have those other
consi derations which are 100 percent accurate. So
we'll be tal king about that. Okay?

MEMBER ROBERTS: Great. Yes, I['mwlling
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to have all the questions in Chapter 15. So thank you
very much.

MR. NOLAN. Yes. Yes, there's certainly
a synbiotic relationshi p between the Chapter 15 safety
anal ysis and the Techni cal Specifications, right?

W woul d, typically, performthe Chapter
15 anal ysis. W would wuse the operability
requirenents to determ ne what systens are there,
right, that they have operability requirenents to
mtigate in the system So those two definitely play
a large rol e together.

MEMBER MARTIN. Ckay. That's your |ast
slide, correct?

MR NOLAN: This is the last slide. |If
there are no questions, I'll turnit back to Getachew.

MR TESFAYE: Yes, that concludes --
excuse ne. This is Getachew Tesfaye again. That
concl udes the Chapter 6 presentation.

MEMBER MARTI N:  Ckay. Any |ast questions
related to Chapter 6 in the roomor online?

|"m not hearing any. | think it's tinme
for a break. So I'll say maybe a 20-m nute break?

MR. SNODDERLY: To 11:157

MEMBER MARTI N: 11: 157 | don't think

we're going to get through that part of the open
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before lunch. It would be appropriate. But that's
okay.

MR SNODDERLY: Yes, as | said, |'mnot --

MEMBER MARTI N: We can continue after
lunch with some open, and then --

MR. SNODDERLY: That's right.

MEMBER MARTIN. Ckay. Then that's what
we'll do. So we will recess until 11:15.

(Wher eupon, the above-entitled matter went
off the record at 10:54 a.m and resuned at 11:15
a.m)

CHAI R Kl RCHNER: We're back with now
NuScal e, who has nore to discuss, | guess with just
one slide, on Section 17.4, and then the bulk of it
will relate to Chapter 19. So, Sarah, you're noddi ng
the nost, so who's going to lead us off?

M5. BRISTOL: Utinately Pete Shawwi |l be
the presenter and he will be the presenter, and he'l
be online, so --

CHAI R KI RCHNER  Ckay.

MS. BRI STOL: -- he'll start on 17.4.
Pet e?

MR SHAW Hi, good norning. M nane is
Peter Shaw. | just want to doubl e-check that my mc's

com ng through?
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MEMBER MARTIN: It is.

MR. SHAW Ckay. So once again, ny name
is Peter Shaw. I"'m a NuScal e |icensing engineer.
|"ve been in the industry for over 15 years now. And
prior to nmy tenure at NuScale here | worked for 10
years at the Vogtle 3 and 4 construction project.

I'"'m going to be starting this next run of
presentations with, as said, the slide for Section
17. 4.

Next slide, please? So 17.4 is the
Reliability Assurance Program As in the DCA, the
Design Reliability Assurance Program reviews and
approves safety and risk classification for the
NuScal e SSC. For the US460 the evaluations were
conpl et ed.

The D- RAP panel expert insights resulted
t o changes i n some et hodol ogy for the panel insights,
but w thout design changes. These include the steam
generator tubes as safety-related, not risk-
significant conponents, as well as the control rod
drive nmechani sms, safety-rel at ed, not risk-
significant.

There were 10 audit items that were
resolved. These resulted in updates to Section 8.2

and the Figure 17.4-1 to clarify the SSC
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classification process. And there was a single RAl
This was a clarification -- this resulted in a
clarification for the section that the process does
not assune a ri sk significance based on safety-rel ated
classification. And it al so resul ted in
clarifications in FSAR 17.4.3.2 and the role of the
backup di esel generators in Table 19. 1-56.

Anot her note of a Revision 2 change that
-- fromRevision 1 to Revision 2 is the top support
structure for the contai nment vessel was added as a
ri sk-significant conponent given that it is the
connecti on between t he contai nnment and t he crane, both
of which are risk-significant conponents. And al so
the secondary side for the CVCS valves and the
pressurizer spray valve were renoved as risk-
signi ficant conponents.

MEMBER MARTIN:  Peter, this is Bob Martin.
Earlier there was a nunber of questions related to
what would be the safety-related PAR Did you
explicitly address that in the D RAP?

MR. SHAW Yes, the D- RAP process revi ewed
the classification of the PAR as it was presented to
them by the responsible system engi neers. And in
review of the PAR, as stated before, given the

significance between both design-basis and beyond-
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design-basis it is classified as a safety-rel ated non-
ri sk-significant conmponent.

MEMBER MARTIN:. Ckay. That's was what |
was | ooking for. Thanks.

MR. SHAW Yes. (kay. Wthout further
guestions, | will turn it over to Jim Schneider.

MR. SCHNEI DER: Thank you, Pete.

Next slide, please?

Good norning. M nane is Jim Schnei der

and along with Peter 1'Il be presenting Chapter 19,
the application. |'ve been with NuScal e |icensing for
three years, and prior to that | spent 20 years in

operations at Brai dwood Station where |I was |icensed
as both a reactor operator and (Audio interference.)

Next slide, please? So Chapter 19 covers
t he PRA and severe accident evaluation. You see the
different sections there up on the slide. During the
two years of the staff's review in Chapter 19 there
were 156 audit issues resolved in the audit including
84 docunent requests. The majority of those audit
i ssues and docunent requests were in 19.1, 19.2
related to the PRA. There were many di scussi ons on
crosscutting issues in Chapter 19. | think it made
for a risk-inforned review of the application. And

then after the audit phase we have 15 RAlI questions
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resolved in Chapter 19.

| just want to note in the Chapter 19
presentation if you see an asterisk, that represents
information that was added to Rev. 2 of the SDAA. So
the commttee hasn't had an opportunity to see that
yet, but we wanted to point that out. It mght be a
change what you' ve read.

Next slide?

MEMBER MARTI N: I"m just curious, 84
docunents is an awmful |ot of docunents.

MR. SCHNEIDER It is.

MEMBER MARTIN: Are these cal cul ations?
Are these --

MR SCHNEI DER: There were a lot of
reports, PRA notebooks. There were calculations. |I'm
not sure how else to --

M5. BRI STOL: W'l say the underlying
t echni cal basis of --

MR. SCHNEI DER:  Yes.

MEMBER MARTI N:  Ckay.

MS. BRI STOL: Yes, like all of the various
not ebooks.

MEMBER MARTI N:  Thanks.

MR. SCHNEI DER: Okay. |'magoing to start

with 19.1, the PRA. And | wanted to start with just
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an overview of the PRA why we have one in our
application and just to give sonme context for when we
tal k about NuScal e's PRA nunbers.

So we have a PRA In the application
because it's required by regulation. And as the
design progresses fromthe tinme it's just an idea on
paper to when it's built and producing power for
custoners there is a PRA required at each phase of a
pl ant's devel opnent. And that is a living PRA It
evolves with the plant design. And so the PRAin the
US460 SDAA has evol ved as the design has evol ved from
the US600 DCA. And then in the SDAA we do have COL
itens that ensure that an applicant will have the
proper PRA in each of those phases as it noves towards
construction and operation.

At this phase of the design, the design
phase, the purposes of the PRA in general include to
eval uate the overall safety of the plant design and
provide insights into that -- the design for
i mprovenents of the design. And as a rem nder, the
Comm ssion's safety goals for all nuclear plants are
a core damage frequency of less than 1.0E-4 each
reactor year and a |large release frequency of |ess
than 1.0E-6 each reactor year, which leads into the

next slide, please?
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DR, SCHULTZ: Jim before you go to the

next slide, this is Steve Schultz --

MR. SCHNEI DER:  Yes?

DR SCHULTZ: -- just a coment or a
guestion associated with the general overview you' ve
just provided. As you've indicated each |icensee is
going to have the requirenent to have a PRA and wil |
be using it throughout operation. Are you expecting
that each licensee is going to devel op their own PRA?
Is there going to be a commopn approach taken by
NuScal e |icensees associated with PRA? Wlat do you
envi si on?

MR SCHNEI DER: Each licensee wll be
responsible for their own PRA I"'m not sure if
there's any -- no, right now, | nmean, we don't have
any plans we can share with -- | think you're talking
about sort of the owner's group, | think.

DR SCHULTZ: Yes, | am

MR SCHNEIDER: As far as | know unl ess
anyone wants to chine in, that's not in the works for
now. | think we're too early in the devel opnent.

DR SCHULTZ: It seenms like it would be
bot h prudent and al so extrenely efficient and usef ul
gi ven t he new desi gn and the potential applications to

many |icensees, but just perhaps a comment for now.
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Thank you.

MR. SCHNEI DER: Ckay. Thank you.

MEMBER HARRI NGTON:  And this is Craig to
followup with that. | assune the PRA would equally

apply to all six nmodules in the facility?

MR SCHNEI DER:  Fromwhat | understand --
and, Sarah, you nmay know nore -- each nodule will have
its owmn PRA. |s that correct?

MS. BRI STOL: This is Sarah Bristol,
manager of the PRA Team NuScal e potentially has
services opportunities currently for the SDAA. W' ve

got a single nodule PRA. And so it is pretty -- it's
equi valent to Module 1 or Module 2. It's indifferent
of nodul e, but it a single nodule PRA. And then we'l|
al so take into account multi-nodule effects. And so
we al so do expand that into -- and as you'll see on
the next slide just insights from multi-nodule
potential, but it truly is single nodul e PRA

MEMBER HARRI NGTON: And then the site
operat or woul d just have to either have separate PRAs
for each nodul e or sonmrehow nanage any di fferences t hat
m ght devel op during (Audio interference.)

M5. BRI STOL: Yes, that is true. They

woul d have to take that -- but as of now all of the

modul es are the sane, consistent, and so there's no
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need for nodifications at this point (Audio
interference.) Yes, thank you.

MR. SCHNEI DER: Ckay. Next slide, please?

CHAI R Kl RCHNER: (Audi o interference.)
address that previous slide. Since one of the
purposes istoidentify potential designinprovenents,
can you -- you've actually -- from your DCA
application you' ve been working on your PRA for this
plant for quite sone tine. Can you point to any
specific areas where the PRAinsights led to specific
design i nprovenents fromthe DCA subm ttal to t he SDAA
subm ttal ?

MR. SCHNEI DER: One inprovenent that was
i nformed by the PRA was in the ECCS design. W added
venturis at the contai nnent isolation valves to limt
the inventory loss in the case of a failure of the
cont ai nment isolation valves to (Audio interference.)

CHAI R KI RCHNER: Ckay. Thank you.

MR. SCHNEI DER: Ckay. Next slide, please?
So here is a conparison of the results of the PRA from
the US600 and the US460, and you'll see that core
damage frequency and the | arge rel ease frequency for
the different hazards. W aren't going to go over all
the differences in the nunbers. They all changed as

you can see and that's a reflection of both the
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overall design changes as well as sone changes in
outside inputs. There are sone changes in the generic
data, which is an input to the PRA But it's all
reflective of a living PRA One thing that hasn't
changed - -

MEMBER DIM TRIJEVIC. This is Vesna. So
| have a question about this because this was one of
nmy questions. These changes shows little -- the core
damage frequency getting little worse. And | assune
that this is because of ECCS changes, because ECCS
performance has a little degradati on because renova
of the valve or adding the SOvs.

But the thing is which is really shocking
to me is this inprovenent in |arge rel ease frequency
where the previously condition of failure -- of
contai nnment failure probability was in order or 0.1
which is requested in -- or expected the safety goal.
And it suddenly inprove 1,000, like three order or two
order of magnitude. So that's a really big change in
the results.

So, okay. Here's ny question: So |
assunme that all the design changes are reflected in
the PRA. And you said also there was sonme change in
generic data and sone outside inputs. So what would

the other changes than design changes reflected in
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di fferences between 460 and 600?

PARTI Cl PANT: (Audio interference.)

MR. SCHNEI DER. Ckay. Go on.

MEMBER MARTI N: Your question nostly
focused on the |l arge rel ease frequency, Vesna?

MEMBER DIM TRIJEVIC. No, ny question --
first I want to understand before we start discussing
because | see that we will conme to discuss all of
t hose. So | just pointed out that there's a huge
difference in the large rel ease frequencies. And |
nmean, that could be from-- due to these venturis in
the flowrestrictions in containnent isolation val ves.
| don't know why it is, but that's a really big
difference. And it's really -- | expect to see that
t hrough di scussi on.

My question at this nonment before we goto
t he specific discussion, are those differences nostly
because of all design changes or there was sone ot her,
because you said there was a di fference in the outside
inputs or in the data? O wll these changes in the
data or other inputs inpact changes we see here in the
results? What about the changes, the design changes
consi der when this PRA was nade specific for 4607?

MR. SCHNEI DER: I can't speak on which

were larger influences in the actual nunbers.
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Sarah, do you have an idea (Audio
i nterference.)

MS. BRISTCL: Etienne.

MR MULLIN:. This is Etienne Millin, PRA
with NuScal e. The change in our results is a

conbi nati on of changes to the design, changes to the

generic data, the input to our nodels. | think on the
upcoming slides we'll talk a bit about why the core
damage frequency i s changed and then we' Il focus quite

a bit on the large rel ease frequency changes.

MEMBER MARTIN:  Those insights that you
gain inpact in the approved US600 PRA? These are
al ways |iving docunents, but did you get insights?
Say as time goes on you al ways get nore i nformation on
changes in that sense. |Is there kind of a go-back as
you |earn nore about this design, even though of
course it is different, that plays back into the
US600? And is that being updated?

MR. SCHNEIDER: | can't speak to updates
that we may or may not be making to the US600 desi gn,
but we have evidently learned a | ot through the years
of mamintaining our PRA and applied sone of those
| essons to the design of the US460 desi gn.

MEMBER MARTIN: Okay. | believe Valt had

hi s hand up.
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CHAI R KI RCHNER:  Yes, | wanted to add onto
Vesna's line of questioning. So | |ook at this chart
and | see -- let's just start with internal events.

You've got a CDF for the DCA of 3 tinmes 10 to the

m nus 10t h. You put a conditional release on the
contai nment, which is 0.1. And you get a |large
rel ease frequency of 2.3E-11th. So one order of

magni tude di fference between the two. Then you go
over to the new SDAA design. You' ve got a higher CDF
and on the order of three, four order of magnitude
difference in the large rel ease frequency.

The venturis obviously hel p you on things
like CDF, but they don't isolate containnment. So |
don't see the marked inprovenent in the containnment
desi gn, notw t hstandi ng all the higher pressure rating
and such that would give you from an engineering
desi gn standpoi nt four order of magnitude difference.

So could you el aborate? That is an
enorrmous spread in PRA space. Take the absolute
nunbers off and tal k about orders of magnitude. That
is really significant.

MR. SCHNEI DER: Yes, well, we're going to
address that in a couple of slides, but just at a
qgui ck high level it's a consequence of some changes we

made to the ECCS actuation criteria, the renoval of

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

115

the 1 ABs, the addition of the venturis. Al of these
design changes have allowed us to mtigate breaks
outside of containment with a failure of isolation
wi t hout requiring the operator action to add cool ant.
And that's primarily responsible for the dramatic
reduction in the large rel ease frequency.

CHAI R KI RCHNER: Wl |, the ECCS changes;
| get that, mainly inmpact your CDF. | don't see how
t hey inpact the containnent integrity.

MR SCHNEI DER: That's correct. The
ability to mtigate these un-isol ated breaks outside
of containnent is due to the ability to actuate ECCS
early and depressurize the system to atnospheric
pressure such that we are no | onger | osing cool ant and
you can keep the core covered w thout having to add
wat er .

CHAI R KI RCHNER: But your CDF has gone up

MR. SCHNEI DER: That's right, but | think
that's largely unrelated to the reduction in |arge
rel ease frequency.

MEMBER DI M TRIJEVI C. Wl |, basically your
reduction in large rel ease frequency cones fromthe
definition of large, right? By introducing -- by
depressurizing and restricting rel eases you -- what

you define as | arge rel ease has significantly reduced.
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| s that what's happening? And we will see this when
we start discussing specifically the LOCAs outside
cont ai nment of your steamgenerator tube ruptures and
things like that which beconme totally insignificant
contributors to the | arge rel ease.

MR. SCHNEI DER: The reduction in large
rel ease frequency is not -- has nothing to do with our
definition of what a large release is. It reflects
the fact that events that previously were core damage
and large release are no longer a core damage event
and therefore are not a |large rel ease event.

MEMBER DIM TRIJEVIC. | see. Al right.
Ckay. My original question was that -- what | was
concerned is that by the changing data also this
contributes to the significance, because you said
t here was sone change in the data. So | just want to
make sure that we wi Il understand what are changes due
to design changes and what are changes due to the
different inputs.

Okay. Well, once discuss we will go to

t he specific right changes and di scuss themas we go,

right?
MR SCHNEI DER: Yes, we can do that.
MEMBER HARRI NGTON: And this is Craig
Harrington real quick. | assunme that the changes in
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hi gh wi nds categories were all input data?

MR. SCHNEI DER: The last thing | wanted to
say about this slide was the one thing that hasn't
changed fromthe DCA is that these CDFs and LRFs are
still many orders of nagnitude bel ow the Conm ssion's
goals. So we still have a very safe plant to offer.

Okay. Next slide, Wendy? So | think

MEMBER DI M TRI JEVI C. Wll, that's true
what you said, but that could reflect the degree of
uncertainty. W don't have a concern about that you
safety goals or not. The questions is the -- wth
determ ni ng significant agreenent and wi t h det er m ni ng
uncertainty. And this is what changes also. That's
why. W are not going to drill you on the -- we
understand that this is a safe plant. It's just the
guesti on what degree of uncertainties we see in these
results and where the PRA provides input how -- why
the goals are (Audio interference.)

MEMBER MARTI N:  Thank you, Vesna. As |'ve
listened to Vesna's question and | ooki ng at your slide
here, the conditional containnment failure probability,
of course you say less than 0.1, which is -- | guess
cones fromthe SECY, | don't know, 8387 or whatever.

Was t here nmuch change bet ween US600 and US460, nore or
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| ess the sane nmagnitude?

M5. BRISTOL: This is Sarah Bristol. The
magni tude could be calculated with the LRF over CDF
And so it is different. It is orders of magnitude
different, yes.

MEMBER MARTI N:  Ckay.

M5. BRI STOL: Utinmtely as you know
that's |l ess than safety goal

MEMBER MARTI N:  Yes.

MS. BRI STOL: Yes.

MR. SCHNEI DER: W pretty much already
di scussed the contents of this slide about how
internal event CDF increased due to in part ECCS
changes. And internal events | arge rel ease frequency
decreased. And that's primarily al so due to changes
to ECCS. But as Etienne said, for a large rel ease
those changes are to allow breaks outside of
containment to be mitigated without the need for
i nventory makeup.

MEMBER DI M TRI JEVI C: So basically ECCS
becone | ess reliable with the current changes, right?
Because the | evel of the vessel is reduced and this --
actually this -- the trip valves now dom nate this,
right, because fail of tube will fail the system So

ECCS beconme less reliable. That change is
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under st andabl e.

Now t hat's what causes the changes in CDF
and also in the contribution fromthe external events
like the winds and tornadoes, right? And | assune
that these -- right now we're going to discuss these
breaks outside of containnent for LRF.

M5. BRI STOL: That is correct.

MR. SCHNEI DER:  And sorry, | think | would
clarify, the ECCS val ves are not |less reliable, but we
anticipate nore actuations which provides an
opportunity for an inconplete actuation which is a
contributor to the core danmge frequency. So nore
frequent ECCS actuations result in nore frequent
i nconpl ete ECCS actuations which results in nore
frequent core damage frequency.

M5. BRI STOL: To clarify also, the
devel oped reliability as you nmenti oned, Vesna, is |ess
reliable. And so that's one thing that you' re seeing
here that isn't an appl es-to-appl es conparison in the
cut sets from DCA to SDAA.

MEMBER DIM TRIJEVIC. Right.

M5. BRI STCOL: And so the main valves'
reliability reduce -- or increases an order of
magni tude. And that's significant. That can be seen

in the cut sets. And so while the NuScal e design
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hasn't changed, we believe the valves wll be
reliable.
The generic data has changed for what

we're using in the PRA for both the nmain valves as

well as those trip valves. So that reliability
decreased as well in that generic data that we're
usi ng.

And as you nentioned, Vesna, there are two
trip valves now also in the common cause of those.
And so a lot of the potential failures that we
consider in the PRA are shown in the increase in CDF.
And that's why you see that increase in CDFin all the
external events. ECCS can nitigate all those that
increased as the ECCSreliability data and t he generic
dat a.

And so again, there are a lot of ECCS
changes that are mtigating these breaks outside
containment and that's where you see that -- the
increase in the -- or decrease in the LRF frequency,
but the CDF is increased because of the ECCS generic
data reliability pretty significantly.

MEMBER DIM TRIJEVI C.  But because of the
-- yes, SOV failure rates for three val ves dom nat es
now the ECCS. That's correct.

kay. And now we wll see on this
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frequency. This is also interesting. Al right.
Ckay.

MR. SCHNEI DER: Okay. So this slide we're
going to talk about the mnmitigation of those un-
i sol at ed breaks out side of containnent. So early ECCS
actuation limts inventory | oss through the break by
reduci ng the systens to atnospheric pressure.

And the relevant ECCS design changes,
which we've discussed all of these in the earlier
sessi on. The renmpoval of the |1ABs on reactor vent
val ves, the addition of a | ow reactor pressure vessel
riser level, ECCS actuation signal, and then those
venturi flow restrictors on the CVCS |lines.

That |imts the break flow before you get
pressure rel eased to atnospheric pressure.

During the revi ew we added an uncertainty
to our table of wuncertainties in the application
addressing the |i kel i hood of weld fail ures between the
contai nment vessel and the containment isolation
val ves. So it's a very unlikely weld failure and
there are neans for a plant to identify a possible
wel d | eak before it gets to the weld break stage. And
so those factors conmbined we get an event that we
don't specifically analyze, but we wanted -- we

included it as an uncertainty (Audio interference.)
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MEMBER DI M TRIJEVI C. Ckay. So basically

you don't consi der isol ated breaks, right, because of
the lowlikely of failure? So that's all right. How
about -- okay. So what you're said previously is that
the early actuation and reduction in the pressure
actually you -- the loss of the coolant outside of
cont ai nment doesn't require any nakeup in the -- and
then that's a main difference between the previous --
bet ween 600 and 4607?

MR. SCHNEIDER: That's correct.

MEMBER DIM TRIJEVIC. Al right. So now
| see what you nean. So the core damage frequency
never occurred because you didn't really -- you didn't
need any nakeup for those | osses?

MR. SCHNEI DER:  Correct.

MEMBER DIM TRIJEVIC. And you guys done
success criteria? And that's not a shock?

MR SCHNEI DER: Yes. Yes, that's correct.
Yes.

MEMBER DI M TRI JEVI C. | see. And sane
thing for steam generator tube ruptures?

MR. MIULLIN. This is Etienne again. The
guestion is have we preformed sinmulations -- success
criteria simulations for steam generator tube

ruptures. And the answer is yes.
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MEMBER DIM TRIJEVIC. All right. And was

t here anything el se significant that would -- did you
need the DHRS for the initial pressure reduction or
the -- I"'mjust trying to think that this is a big
di fference basically. You don't really have LOCAs
outside of containment anynore. You don't have
cont ai nment bypass events which dom nated previous
LRF, vyes.

MR. MULLIN. So the -- | -- nmaybe call it
a systemsuccess criteria for this event is unique to
have success wi thout adding coolant to the NPM W
need all of the ECCS val ves to open, not just one vent
val ve and one recirc valve. And we also need DHRS to
(Audio interference.) So we need our passive systemns
to work effectively to be able to show success wi t hout
addi ng cool ant .

MEMBER DIM TRIJEVIC.  And what happen if
that fails?

MR. MJULLIN: What happens if that fails

MEMBER DI M TRI JEVI C. \What happen if you
fail like for exanple -- I'"'mjust -- I"'msorry. |'m
j ust openi ng your event trees. So what happen if you
fail the -- you need the operator to bypass -- okay,

here is un-isolated. Gay. So you need to open al
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four DHRS. You have to open all four ECCS val ves,
right? And --

MR. MIULLIN. That's right.

MEMBER DIM TRIJEVIC. -- thenif you don't
open those all four, then you go for makeup, right?

MR, MULLIN: Yes, but the operator is
going to --

MEMBER DI M TRIJEVI C.  You need to open at
least two and then nakeup. Is that the true
st at ement ?

MR. MIULLIN: (No audi bl e response.)

MEMBER DI M TRI JEVI C: Ckay. Al right.
Sorry. Sorry. Sorry | interrupted you. So if you
don't open four, then your success criteria open two
and ot her nmakeup, right?

MR MULLIN:. That's correct.

MEMBER DI M TRI JEVI C: | see. And does
t hat sequence lead to the |arge rel ease?

MR,  MULLIN: If operators fail to add
coolant, that's correct.

MEMBER DIMTRIJEVIC. So if you fail to
open all four ECCS val ves, those sequences will |ead
to the large rel ease frequency?

MR, MJLLIN: Yes, but again operators

woul d have to also fail to add cool ant.
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MEMBER DIM TRIJEVIC. Al right. Thanks.

You can continue. | just have to think about that.
| have to check in the LRF cut set will | see this.
kay. Al right. Continue.

MR. SCHNEI DER: Next slide, please?

MEMBER ROBERTS: Yes, this is TomRoberts.
Just wondering, if you're reducing the systenis
at nrospheric pressure is there a potential for air
| eakage back into contai nnent?

MR. SCHNEI DER: Yes, we woul d expect that.

MEMBER ROBERTS: Then that would seemto
be a lot nore oxygen than the assunption of just
radi ol ogi cal deconposition that -- if you start
sucking in air, it seens |like you then are nore
relying on the power or sonme other means to nmintain
the inert environnent? That right? | thought since
there's no concern on certain reactions on hydrogen
conmbustion. It sounds like if you start sucking air
back i nto contai nnent, then you woul d have to provide
nore on the PAR

MR. SCHNEIDER: So this is not a severe
accident. Haven't experienced core damage.

MEMBER ROBERTS: Ckay. So there's no
scenario like this where you reduce system pressure

where you do get core danmge?
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MR. SCHNEI DER: So in events with core

damage and a failure of the contai nment boundary we
al ready consider that a large release. So let's say
all four ECCS val ves di d not open, operators failed to
add cool ant, core damage occurs with an open CVCS
line. And there will be a period of tine where you're
generating hydrogen and naybe your system pressure
will actually increase above atnospheric, but you
coul d get to a case where cone back down to at nosphere
you're pulling air in. The assessnent on
conmbustibility within the containnment is largely
irrelevant. W' ve already had a | arge rel ease (Audio
i nterference.)

MEMBER ROBERTS: COkay. So the conpoundi ng
effect of the hydrogen issues and consider the
anal ysi s because you're already -- basically you have
your rel ease?

MR. SCHNEI DER.  Yes, we don't evaluate it

beyond the point of it being a large release.

MEMBER ROBERTS: (kay. Thanks.

MEMBER MARTIN: And this is Bob. You al
run | i ke NRELAP5 anal yses of these scenarios? | would
not expect a whole lot of air typically to bl ow down.

And there's a brief period where you nmi ght draw from
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t he atnosphere, but it's hot and it's going to boil.
Then you're going to push that out. | would expect
that you' ve done anal ysis on what you' ve see.

MR. SCHNEI DER: So, yes, | m ght be going
alittle bit out onalinb, but if you were to have an

open penetration to the environment, you would

depressurize to bel ow at nospheric pressure. | don't
know the figure right -- but several psi, certainly
many psi bel ow atnospheric pressure. And so that

delta between what you would depressurize to and

at nrosphere that's how nmuch air you're going to be

hol di ng.

MEMBER MARTI N: Ri ght . Then once that
little -- it'sreally a brief period of tinme where you
drop bel ow and then you will -- because these things

are at the top, right, this basically events at this

poi nt ?

MR. SCHNEI DER:  Yes.

MEMBER MARTI N: So it should be a
relatively small amount of oxygen that (Audio
interference.) You're still going to be -- you're
still hot, you know, boiling, and it's going to

continue post-critical flowto rel ease steam
MR SCHNEI DER:  Yes.

MEMBER MARTIN:.  So you woul d not expect
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that. M question was really that the analysis was
NRELAP5, right? O sonething.

MR.  SCHNEI DER: | primarily use NRELAP5
for these success criteria analyses to denonstrate
that core damage doesn't occur. W also use MELCOR
for foll ow ng severe accidents, core nelts scenari os.
But there's some overlap where it will benchmark the
codes.

MEMBER MARTI N: Ckay. Thanks.

MR. SCHNEI DER: So our next topic is
regardi ng how NuScal e determ nes --

MEMBER MARTI N:  (Audi o interference.) your
m crophone, pl ease.

MR. SCHNEI DER. Thank you. So our next
topic is how NuScal e det erm nes conponent candi dates
for risk-significance. W use both an absolute
criterion and a sliding scale to determne the
conmponents. And the sliding scale is a change from
t he DCA.

So the sliding scale applies only to an
i nportance factor. There is no change to the absol ute
conditional core damage frequency and conditional
| arge rel ease frequency thresholds. And you can see
that in the top two rows of the table there, which is

fromthe application. That's for a conponent and t hen
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system And those criteria are unchanged from the
DCA.

Now what' s new. The next four rows, which
is that sliding scale for this inportance factor. And
the reason that NuScale did that is to identify
conmponents that have -- that actually contribute to
absolute risk in the PRA. And so, the sliding scale
was chosen in a way that tries to equalize the
absolute risk. As the core danage or |arge rel ease
frequency gets lower it tries to identify conmponents

that contri bute the sane absolute risk to that hazard

with sone all owance for -- fromuncertainties init.
MEMBER DI M TRI JEVI C: | have a |ot of
comments, yes. | don't want to go to this discussion

on absolute relativity because | happen to di sagree of
this discussion, but that's another one. That's a
phi | osophi cal questi on.

What is relevant for ny discussion on
this, if youlook -- like let's say look in the | arge
rel ease frequencies. And your conditional LRF is 3
mnus 7. That's nean that the -- and you know, and
| *mmuch nore interested in this measure t han Fussell -
Vesel y. Fussel |l -Vesely reflects basically -- if
you're going to make these conponent, which you

eval uating perfect, how nuch you will inprove CDF?
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When it cones to D-RAP -- went through a |l ot of thing

-- much nore is interesting what will happen if this
conmponent is like to fail? In that case your
conditional LRF, or what will be risk achievenent?

What is the condition of core danmage frequency, and
much nore interesting, risk measure?

And what you are saying herein this table
-- we just sawthat your LRFis in the order of the E-

13. So you're saying if the conponent fails and LRF

isnow3 mnus 7 -- if is -- your LRFis nowless than
3mnus 7. Solet's say is 2.0E-7. It's changed from
mnus 13 to 3 nmnus 7. That conponent is not

important. That doesn't nake any sense because this
is a huge increase in LRF. And how can you say that
t hat conmponent woul d not be inportant?

You see what |' m saying, that when | ooks
at risk achievenent vault, if you're allowed in your
conditional LRF given this conponent failure to be --
as long as it's less than 3 mnus 7, that conmponent is
not inportant? But your actual LRF is -- | don't
know, | mean, is dependent of the events. But let's
say the total LRF is 10.E-11. You allowed four order
of magnitude to increase in LRF if this conponent is
fail and this conponent is still not considered risk-

inmportant. There has to be sonme breaks there. Wo
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can say that component which was 1,000 tinme increase
nmy large release is to inportant? That's a question.
| would |ike to hear your thinking on it.

M5. BRI STOL: Thank you, Vesna. This is
Sarah Bristol. | understand the question. And |
think what we're | ooking at here, as you know, are
pot enti al risk -- significance criteria for
consideration for candidates, just one part of the
consideration, and they are thresholds that we
proposed and reviewed in the topical.

And | guess | would say ultimtely they're
wel | below the safety goals for one. And so just
because of that large delta it doesn't necessarily
indicate a | ess-safe design or a | ess-safe system or
conmponent. And so we can -- is E-7 inportant? But as
you nentioned, we're |looking at overall frequencies
and large release frequencies in this case in the
order of E-13.

Based on the analysis we did our nunbers
for the systeminportance didn't really get up that
high and so it mght be a no-never-mnd here, but
ultimately these threshol ds are well belowthe safety
goals. And so | guess | would just stop there. And
| understand that delta, how that could seem

guot e/ unquot e, significant, but ultimtely the overall
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safety of the plant is still confirmed by the design
and the risk insights.

MEMBER DIM TRIJEVIC. And as | prom sed,
we are not questioning safety of the plant. Even we
can question if you liked all of these conponents not
to be in tech specs. And it can be definitely out
operation and things like that and conmbine all of
t hose which are cl assify as not risk-significant. But
one of the question is you' re com ng here as a plant
which is much safer as currently operated plant. And
t hat ' s probably true.

| just want to say though your risk-
significance determnation, it does not really show
that. | mean, you have to -- this is where using --

actual Iy you are usi ng absol ute ri sk neasure, not your

relative increase. You're just using what current
pl ants are using and sayi ng, okay, well, we are still
much better than that. That doesn't mean when you

combine all of those systens that you are going to
declare to be not risk-significant that we don't know
really what the risk profile is.

Al so the other thing is here when you go
-- like say for exanple, for DDRAP -- and | did not
discuss that in 17.4 -- if you're going to -- if

you're just going to give them these risk neasures,
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there is nothing that which is going to be risk-

i mportant. You have a very low risk profile. And
then you're using Fussell-Vesely's. [It's no wonder
that -- other than the nmain stuff. You' re not going

to find anything else that will be risk-inportant.

Maybe sonme additional inputs have to be
provide so that those conponents which have a very
high -- if they're left torunto failure, have a very
hi gh inpact on risk should be identify. That's ny
poi nt . Because that's basically showi ng that your
defense-in-depth is significantly reduced.

So ny point is we are just -- and | know
that you have this TR approve as a part of your 600
application. And we are ready to -- we would like
also to discuss these things with the staff. The
thing is here is that sone additional break shoul d be

put in so that defense-in-depth is not significantly

reduce and that this profile is -- this profile
remains low. So, okay. | just made this point.
| do know that you can -- you're not going

to change things and things |ike that. But when cones
to the D-RAP and things like that naybe sone
addi tional inputs should be identify. And maybe you
should provide this high conditional core damage

frequency and | arge rel ease frequency as inputs.
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M5. BRI STOL: Thank you, Vesna. Yes, we

are a nenber of the D RAP panel and we are able to
take our insights and the actual calcul ations. So
whi | e maybe these t hreshol ds seem hi gh, they are what
they are. But the PRA individual is able to go to the
D- RAP panel and share those insights, share those
deltas, the actual values. And the panel can then
determ ne from that. So it's not necessarily just
limted to these thresholds itself. The PRA
i ndi vi dual does bring those val ues and those insights
to the panel for discussion. The panel can even
decide to nmke things -- classify them as risk-

significant even if they don't nmeet this criteria.

So again, | wouldn't say we're limted to
this table, but the panel itself can nmake their
decisions with this consideration -- wth these

consi derations and these inputs.

MEMBER DI M TRI JEVI C. Ckay. Good.
Thanks. This is good to hear because one of the
exanples -- you're relying on this very passive

systens which there is not nuch operating experience
and you are also going to evaluate this passive
cooling criteria. But then all the backup systens to
t he makeup are com ng as a known risk-significant. So

it's just like the operator action or things
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necessary. So this is one of ny concerns.

MR.  SCHNEI DER: And "Il just add on,
Sarah, to what you said about the panel. In his
di scussion of 17.4 Peter Shaw nentioned that we may be
made the top structure risk-significant. And that was
based on t he judgnent of the expert panel, not because
of input fromthe PRA

kay. | believe that ends --

CHAI R Kl RCHNER: Vell, since you threw
that out, | can't pass up -- this is Walt Kirchner.
Vell, first of all, | share Vesna's concerns because
fromthe DCA we had -- when you did the D-RAP t he CVCS
systemwas not considered i nportant, yet that was the
only nmeans really, that and the contai nnent drain and
fill systemfor actually restoring any |ost cool ant.
So that nmkes one, pardon my saying it like this,
scratch ny head and say is this a mathenatical
exercise or is this an engi neering exercise?

And so | share Vesna's concern that this
may be consistent with the Reg Quides and the PRA
standards, but froman engi neering standpoint it begs
t he question about defense-i n-depth.

As far as the upper structures, of course
t hey woul d be i nportant in seismnmc anal ysis because if

t hose pipes aren't properly supported |ike the CVCS
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inlet and outlet lines, then the possibility of those
being fractured during a seismc event becone much
higher. So it's just good engineering to nake that
| ogi cal conclusion evenif the PRA hadn't specifically
gone to that | evel of engineering detail and anal ysi s.
So | meant that nore as an observation, not as a
guesti on.

MR. SCHNEI DER: Ckay. Thank you.
beli eve that ends our presentation on 19.1

So next slide, please? W'I|l nobve onto
19.2, which is severe accident evaluation. There's
one change to 19.2 that we wanted to present to the
Conmittee and there's a new COL --

MEMBER DI M TRIJEVI C.  Excuse nme. Excuse
nme. Can we just go back? | don't want to |leave 19.1
bef ore discussing steam generator tube rupture with
the NuScal e because the steam generator tubes were
evaluated as not risk-significant. And in our
di scussion with -- about the DW that was -- one of
t he argunent was the steamgenerator tube rupture was
found not to be risk-significant fromthe PRA

So what we saw previously in the 600 is
that the steamgenerator contributed 1 percent to the
LRF. It was nuch higher in that tine. And now

contribute less than -- | don't think 0.1 percent to
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the LRF, which is much lower. That's nean actually
st eam generator tube rupture contribution to the LRF
was totally elimnated. It's dowmn to 10 to m nus 14
or sonething less than that, or 10 to m nus 15.

So how that happen? What's the
difference? What is the difference in design that
contribute to the steamgenerator tube rupture i s not
inmportant? That's one of my questions. | wasn't
sure, should | ask that when staff discuss it or with
you. But | would like to hear NuScal e argunment on
t hat .

And the second thing is when the
sensitivity runs around for the nmultiple steam
generator tube ruptures and the tube ruptures in the
two di fferent steamgenerators, they both show as not

ri sk-significant. So can we just have a di scussi on on

it?

MR. SCHNEI DER: Yes, certainly.

Eti enne, do you want to address those
i ssues?

MR. MILLIN. So to your first question,
steam generators can contribute -- steam generator

tube failures can contribute to a |l arge rel ease or can
| guess result in alarge release in the same way t hat

a CVCSinjection |line break outside of contai nnent can
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lead to a large release. You need failure of
i sol ation. And there's the ability to reach
at nrospheric pressure w thout coolant addition. So

fromgoi ng fromUS600 to US460 t he sanme desi gn changes
t hat have reduced the large rel ease frequency across
the board al so apply to steam generator tube breaks.

As for the relative contribution of steam
generator tube breaks to the large rel ease frequency
conpared to -- injection |lines breaks rather
contributes to a large release frequency, | can't
speak to that directly at this nonment.

As for | think your second question, we
performsensitivities on steam generator tube breaks
specifically | ooking at nultipletubes failinginstead
of just one tube. And we denonstrated that that has
no neani ngful inpact on the event progression. You'll
just reach a low RPV |level faster. And the norma
progression is you'll isolate the |ine sooner.

W al so | ooked at steam generator tubes
failing in both trains of steam generators
si mul t aneousl y, or both steamgenerators | shoul d say.
And the inpact of that has is both trains of DHRS
becone i noperable in effect, or ineffective. And we
had sensitivities already for the PRA where we assuned

that DHRS always fails and could be denonstrated
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t hrough t hose sensitivities that the DHRSis not ri sk-
significant. So, yes, | think that's how |I'd answer
your questions.

MEMBER DI M TRIJEVIC. Wl |, when | | ook at
t he steam generator response, the three, | don't see
any -- if an insulated steam generator tube rupture,
just require ECCS actuation. And it's not the nakeup
to the CVS makeup. | guess you don't really -- CVSis
variable here. You're not considering the flood --
contai nment flood system But the thing is, so what
is the difference? Wy was the large release much
higher in the -- | don't see any -- there is no
equalizing here pressure, the -- all four valves
opening, things like that. What is the difference
bet ween the steam generator tube rupture in the 600
and here?

MR.  SCHNEI DER: And so, again, it's
simlar to the inpact on injection line breaks with
t he US460 design. |If ECCS actuates successfully, it
will reach atnospheric pressure and the core wll
remai n submerged wi thout requiring coolant addition.
So, that dramatically reduces the contribution to
| arge rel ease frequency.

St eam gener at or tube breaks generally are

| ess challenging than the injection |ine break case.
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So as in the case of the injection line break, to
reach atnospheric pressure with the core covered
wi t hout having to add coolant, you need all of the
ECCS val ves to open. You need DHRS to worKk.

But for the simlar scenario with this
uni sol at ed steam generator tube break, you actually
only need one train of ECCS to succeed, | believe, or
one vent valve and one recirc val ve.

And you don't need any DHRS. And that's
sinply because it's a less challenging event with a
smal l er flow area, nore pressure drop al ong the steam
generator tube path. And | believe that the m ni num
el evation of the break is higher than the opening of
the injection Iine.

So, for all of these reasons, steam
generator tube breaks are | ess chal | engi ng t han ot her
uni sol at ed breaks, outside of containnent.

MEMBER DIM TRIJEVIC.  Ckay, well, so let
me just ask you. So, here there was no new design
change to contribute to that, it's just that you have
di fferent success criteria?

That's the first question. The second
guestion is, would then rmultiple tubes nmake
di fference? 1 nean, obviously, we are just discussing

the size of the LOCA here. But the thing is that if
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it is less challenging because there's a snmall er LOCA
size, then | nean, then multiple tube ruptures wll
make a difference, and you said that that doesn't
matter.

| mean, so -- and okay, so | don't want to
m x nultiple questions. Let's just start with the
first. Here, it'stotally the sane assunpti ons as was
inthe 600. It's atotally sane sequence. And in the
600 it was assunmed to lead to the |arge rel ease and
here, assune not to lead to | arge rel ease so that you
just have different success criteria.

MR. SCHNEI DER: No, the event progression
is different because of changes to the ECCS schene,
that is a renoval of the | ABs, the use of the | ow RPV
| evel signal

Those ar e changes we i npl enent ed f or US460
in order to mtigate contai nment bypassing breaks.

MEMBER DIM TRIJEVIC. kay, | get that.
So it's just earlier ECCS actuation nmade the
difference. That's what you're sayi ng?

MR. SCHNEI DER: That's right.

MEMBER DI M TRI JEVI C. So, earlier ECCS
actuation actually prevents the --

MR SCHNEI DER: It prevents core damage

for the event.
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MEMBER DI M TRI JEVI C. But always, it
al ways prevent the core damage and so now |'m just
like, I nean didn't ECCS actuation al ways prevent the
core damage?

| nmean, | just like | cannot see what is
different.

MR SCHNEIDER: What's different is we no
| onger require contai nnent i solationto be successful.
And 1" mtal ki ng about the difference between US600 and
US460.

MEMBER DIM TRIJEVIC. Al right, | haveto
t hi nk about that.

Al right, thanks.

M5. BRISTOL: And also to add on to that
Vesna, if you looked at the event tree for tube
failures from DCA, we needed inventory addition for
success.

And so, here again with that earlier ECCS
actuation simlar to breaks outside contai nnent, you
don't need that addition, inventory addition.

And so, for tube failures in the DCA
design, we had taken credit for RCSinjection, as well
as contai nnent fl oodi ng.

MEMBER DI M TRI JEVI C: Ckay, all right.

That's interesting. | mean, that's really -- okay,
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t hank you.

MR SCHNEIDER: In 19.2, we added a COL
itemrelated to survivability in our design. There
are several conmponents that wll have a severe
accident dose that is actually larger than the EQ
dose, environnmental qualification dose.

So, to ensure that a licensee captures
that in the design specs for that equi pnent, we have
a CO. itemfor themto identify those conponents.

And, that is a change to rev 2, so you
won't see that.

MEMBER HARRI NGTON: But woul dn't those,
this is Craig. Wuldn't those conponents be part of
the MPM supplied by NuScal e?

MR SCHNEI DER: | don't know. [*'m not
famliar with the supply chain.

MEMBER HARRI NGTON: Yes, but it seens --

(Si mul t aneous speaki ng.)

MR, SCHNEI DER:  So, yes --

MEMBER HARRI NGTON:  -- that you woul d have
sormething for an applicant to fill out, that's going
to be a part that's physically in the nodul e when it
arrives on their site.

MR. SCHNEIDER: It's just | guess an extra

i nsurance that the dose requirenents are, yes.
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CHAI R KI RCHNER: Wy, yes, just to add,

this is Walt Kirchner, to add on to Craig's comrent.
This goes somewhat related to our discussion in
earlier neetings about what really a standard design
nmeans.

If they're not captured by the |icensee,
then that's a mmj or equi pnent nodification, i.e., if
the severe accident dose is greater than the
envi ronnmental qualification dose.

So, this seens to pose a rather difficult
set of requirenents on a CCOL applicant to, | hate to
use the word backfit the design, to neet the severe
acci dent dose requirenents.

MR. SCHNEIDER: It's not a backfit. They
will, | nean they're going to address it up front.
And, that informationis already in the applicationin
Section 19.2, those conponents are identifi ed.

CHAI R KI RCHNER: So why would you not
design for this requirenent in the SDAA, and not wait
for the COL?

MR.  SCHNEI DER: It's a standard design.
W don't have, | mean on a | ot of conponents we don't
have just the -- | don't want to say this wong.

They are designed for this requirenent.

CHAI R KIRCHNER: Well, that's the | ogica
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answer | would like to hear. So why is it a COL itenf

MR SCHNEI DER: There was a concern that,
| think that the requirements could get overl ooked
because they are in chapter 19. | think that was the
concern that was brought to NuScal e.

It's unusual for conponents to have a
severe accident dose greater than the EQ dose. And
so, there was a concern that an applicant m ght just
go of f of the EQ specs in chapter 56, but --

MEMBER MARTIN. Well, you have, this is
Bob. You' ve done the severe accident eval uations.
You nmade assunptions based on your design of where
everything is.

| don't think there could be too nuch that
a specific plant could do to change, change a design
and where things are located, right?

You don't expect a big difference, but
you're saying that this is a way to elevate the
i nportance? Kind of to --

MR. SCHNEI DER:  Yes.

MEMBER MARTIN: -- just not let this slip
t hrough the cracks?

MR. SCHNElI DER: Correct. | think that's

(Si mul t aneous speaki ng.)
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MEMBER MARTI N: It shoul dn't be necessary.

MR. SCHNEI DER:  Correct.

MEMBER MARTIN. But this kind of shines
the light on it.

MR SCHNEIDER: Yes. Al the information
was there before the COL item was added.

MEMBER HARRI NGTON: But it alnost feels
like different chapters aren't tal king to each ot her.
Find this over here in chapter 19. You go wite it
dowmn in the other chapter that has the EQ
requi renents, then you don't need the COL item

MEMBER MARTI N: Soneti mes when you're
trying to be extra careful, it just raises nore
guestions, so. |'"m synpathetic, |'ve been on your
side of the table.

Any nore questions on Section 19.27?

MR. SCHNEI DER: Let's nobve on to 19. 3.

19. 3 i s Regul atory Treat ment of Non-Safety
Systens. There was no change fromthe DCAin terns of
net hodol ogy or the results, and no SSCwere identified
as needing regulatory treatnent for non-safety
syst ens.

Next slide, please.

19.4 is Strategi es and Gui dance t o Addr ess

Mtigation of Beyond Design Basis Events. And, for
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the SDAA, the applicant has the responsibility of
addressing that issue.

And, we expect the applicant to wuse
NuScal e's topical report for that, which has been
presented to the NCRS.

And, that concludes ny presentation in
chapter 19. | will pass it off to Peter Shaw, to
present 19.5.

MR SHAW Hello, this is Peter Shaw
again. As Jimsaid, | will be presenting a coupl e of
slides here on the aircraft inpact assessnent for the
delta between the SDA, and the DCA

Most significant obviously, is the 6-
nodul e desi gn versus the 12-nodule. So, the building
foot print changed.

The other significant change woul d have
been the fuel plate conposite walls, along with the
reinforced concrete nenbers. That was al so a change
bet ween the two.

There are sone additional differences
bet ween the SDA and the DCA. No other buildings are
credited as intervening structures.

The DCA credited the rad waste buil ding.
FSAR Section 19.5.1 updates how the assessnent was

per f or med.
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This includes nodels for concrete and
steel, as discussed before. That was part of the fuel
conposi te desi gn change.

19.5. 4.1 had sone updat es for the physical
damage. These include key design features.

The reactor building equipnment fissile
wor k door design changed. This also includes an SC
construction, and these were included as key design
features.

And then last was the energency core
cool ing systemwas identified as a key desi gn feature,
as wel | .

Next slide, please.

So, for the review, there were 12 audit
guestions. Four were resolved with no changes to the
SDA; eight were transitioned to RAlSs.

And for the RAl's, sonme additional changes
were included in the FSAR These were clarifications
on the basis of the steel conposite wall efficacy.

Sonme details were clarified for key
structural features. The reactor building equi prment
door was di scussed wi th sone equival ents for SCwal |l s.

And t hen, sonme other key design features
wer e added i n accordance with the NEI 07-13 gui dance.

And, there were sone changes that will be
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upconming from the SDA revision 1 to revision 2.
There's al so supporting updates in Figures 1.2, but
the overall conclusions remain the sane.

It is still consistent with the NEI 07-13
Revi si on 8 Gui dance w t hout exception. And, it neets
10 CFR 50.150(a) wth containnment, core cooling
capability, and spent fuel integrity.

And, thisis largely owed to the fact that
our safety related features and the 51.50 conponents
are consolidated to the nodul es t hensel ves.

So, so long as the bays inside of the
reactor building are intact, then we are al so assured
that those three requirenments are also net.

MEMBER MARTIN: | believe that's your | ast
slide, correct?

MR, SHAW Yes.

VMEMBER MARTI N: Any further questions,
whether in the room or online? Menbers and
consul tants.

Not hearing any, it's 12:31 and that was

according to our schedule, we're going to have a | unch

br eak.

So, but we're not done with the open
session. W will conme back. W wll recess for an
hour for lunch, and then we'll hear fromthe staff 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

150

our return at 1:30.

So, recess, come back at 1:30.

(Wher eupon, the above-entitled nmatter went
off the record at 12:32 p.m and resuned at 1:30 p. m)

MEMBER MARTIN: Okay, it is 1:30. Thisis
NuScal e subconmittee. W' ve been discussing chapter
6, chapter 17, or Section 17.4 and chapter 19 this
nor ni ng.

W' re reconvening with the staff's revi ew
of Section 17.4 and chapter 19.

Who will get us started?

MR. CHOADHURY: Yes, yes, good afternoon.
Alina, woul d you pl ease go back to the previous slide?
Thank you.

So, good afternoon. M nanme is Prosanta
Chowdhury. | ama senior project manager at the NRC s
O fice of Nuclear Reactor Regul ation, Division of New
and Renewed Li censes.

| have been with the NRC for very close to
20 years now, and 17 of which | have been a project
manager .

Staff will present tothe ACRsubconmittee
their revi ewof NuScal e SDAA FSAR, Revision 1, Chapter
17, Quality Assurance and Reliability Assurance.

Specifically, Section 17.4, Reliability Assurance
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Program

| would like to nmention here also that it
is not only the revision 1 itself that cane i n Cctober
of 2023, but subsequently, the docketed responses to
audit questions, and docketed response to request for
addi tional information.

So, all other sections of chapter 17 were
presented to the ACRS subcomrittee on March 19, 2024.

Next slide, please.

So, this is an overview slide. NuScale
subnmitted chapter 17, revision 0 on Decenber 28, 2022,
and then revision 1 on Cctober 31, 2023.

The NRC st aff perforned a regul atory audit
as part of its review of chapter 17, Section 17.4, in
this case from March 2023 to June 2024.

Questions raised in the audit were
resolved within the audit, one RAI was issued and the
response was accept abl e.

NuScal e al ready showed that RAlI and what
-- its inpact on certain section of the FSAR

Staff conpl eted the reviewof this section
and issued an advanced safety evaluation report, to
support the ACRS subcommittee neeting today.

But there are no significant changes

between the draft SE that the staff provided to ACRS
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on 18 of January, and the one we recently provided 12
of February 2025.

Next slide, please.

The contributors to this section,
technical reviewers are Alissa Neuhausen, Steven
Al ferink, and Keith Tetter.

Again, | am the project nanager and
CGet achew Tesfaye is the | ead project manager.

Next slide, please.

So, this slide and the next slide, there
are two slides the NRC staff Steven Alferink wl
present. And, I'll turn it over to Steve.

Steve, take it away, please. Thank you.

MR. ALFERI NK: Thank you, Prosanta.

As Prosanta said, ny nane is Steven
Alferink. I'mareliability and risk analyst in the
Di vi sion of Ri sk Assessnent.

| was one of the reviewers and |'ll be
presenting the staff's review of FSAR Section 17. 4.

During our review, the staff focused on
four areas where there were significant changes from
the DCA to the SDAA

The first two related to changes in the
pl ant design, and the last two related to changes in

D- RAP cl assificati on.
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The first was related to the augnmented DC
power system EDAS, which holds the reactor vent and
val ves closed, and nmintains the reactor cool ant
pressure boundary during normal operations.

EDAS contributes to defense in depth in
t he design because the reactor vent valves do not
i nclude an i nadvertent actuation block val ve that was
present with DCA, as we discussed earlier.

The second was related to the safety
rel at ed- PAR, whi ch nmai nt ai ns a cont ai nnment at nosphere
inert during design basis and significant beyond
desi gn basi s events.

The third was related to the safety
rel ated steam generator system or SGS.

And, the fourth is related to the safety
rel at ed conponents to the control rod drive system or
CRDS, which were not identified as risk-significant in
the SDAA, but were identified as risk-significant in
t he DCA.

Next slide, please.

Based on its review, the staff made the
following findings. For EDAS, the staff finds that
t he augnent ed design requirements are conparable with
t he design requirenments for D RAP SSCs.

For the PAR, the staff finds that the
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safety classification of the PAR is acceptabl e.

For SGS and the CRDS, the staff finds that
the SGS and applicable CRDS conponents are safety
related, and subject to the requirements of the
gual ity assurance program description, QAPD.

So in summary, the staff finds that the
design and quality requirenents for EDAS, the PAR
SGS, and the safety rel ated conmponents neet the intent
-- sorry, safety rel ated conponents, CRDS -- neet the
intent of the Conmi ssion policy stated in item E of
SECY- 95- 132.

And, t hat the design and quality
requi renents resulting fromthe classification of SSCs
is consistent with the guidance in SRP section 17.4.

So that is the end of the staff's
presentation on Section 17. 4.

VMEMBER MARTI N: kay, if there are no
guestions, | assume next it's chapter 19, correct?

MR, ALFERI NK:  Yes.

MEMBER MARTI N:  Ckay.

PARTI Cl PANT: Speak up, please.

MEMBER MARTI N: No, you're still com ng
t hrough pretty quiet.

M5. SCHILLER | would like to thank the

ACRS subcomittee, NuScale Power, and the general
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public for staff's opportunity to present the
significant changes fromthe DCA and SDAA for chapter
19 for probabilistic risk assessnent and severe
acci dent eval uati on.

NuScal e submitted chapter 19 version zero
SDA safety evaluation analysis report in Decenber
2022, and revision 1, COctober 2023.

From March 2023 t hrough August 2023, the
NRC conducted a regul atory audit on chapter 19, which
generated 117 issues.

| ssues raised during the audit, were
resolved within the audit.

Six requests for additional information
were issued, and all of those were accepted in this
docunent .

The staff conpl eted chapter 19 revi ew and
i ssued an advanced safety evaluation to support
today's ACRS subcommi ttee neeting.

Si nce provi di ng t he draft safety
evaluation to ACRS in January, on Table 19.1-4 was
updated to include two COL items which were
i nadvertently m ssed fromthe draft.

The contributors were Alissa Neuhausen
Mari e Pohi da, Sunwoo Park, Keith Tetter, M chael Swi m

Anne- Mari e Grady, Steven Al ferink, George Wang, Thi nh
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Di nh, and Ryan Nol an.

I'"'m the chapter team lead here and
CGet achew Tesfaye is the SDAA | ead here.

Today' s presenters are Mari e Pohi da, Anne-
Marie Grady, M ke Swim and George Wang.

The slide lists the five sections and now
|"mturning over to the first presenter, Marie Pohida.

MS. POH DA: Thank you very much and good
afternoon. |I'ma senior reliability and ri sk anal yst
in the Division of R sk Assessnent.

kay, 1'd like to start on slide 28.
Thank you very nuch.

Al right, what we have here on this slide
is a list of the significant changes to the risk
profile between the DCA and the SDA And, that's
based on desi gn changes.

First, the core danage frequency. The CDF
increased due to nore frequent actuations of ECCS
val ves.

The dom nant contributors to CDF include
hi gh wi nds, nodule drop, external floods, internal
events, and internal fires, which is a conplete
difference fromthe DCA where nodul e drop conprised
over 90 percent of the core damage ri sk.

So, the risk profile changed quite a
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little bit.

Regardi ng t he | arge rel ease frequency, the
LRF, large release frequency decreased to earlier
actuation of ECCS val ves.

And, the contribution to LRF from breaks
outside of containnent decreased. And 1'Il Dbe
di scussing that in a future slide.

In this design, there's the addition of
the digital reactor building crane control system
And, that mnimzes operator error.

Particul arly, oper at or errors of
conmi ssi on. And that will also be discussed in a
future slide.

MEMBER HARRI NGTON: This is Craig. Can
you speak to why high winds are a contributor?

M5. POH DA:  Yes.

Inthe DCA, the risk profile was dom nat ed
by nodul e drop. And, those failures were driven by
failures of limt switches and operator errors of
comi ssi on, okay.

Wth the addition of this digital control
system that portion of risk decreased. And, what
increased were other initiating events I|ike high
wi nds, external floods, internal events.

And for exanple, highwinds if youwereto
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have a sustai ned | oss of power, of offsite power, and
if you would not, if the diesel generators failed to
actuate, then that would require an ECCS actuati on.

So, this is going to be a thene that
common cause failure of the ECCSto actuate is |ike 90
percent of the core danage frequency.

Does that hel p your question?

MEMBER HARRI NGTON: So, the high wnd
i ssue i s nore about power lines and things |ike that,
than it is any other inpact of high w nds?

Everything' s i nside a concrete buil dingso
it seens |ike high wind wuld not be a big issue. But
if it's tied to offsite power, | can see that.

MS. POHI DA: There is a 24 ECCS ti mer that
actuate if offsite power is not restored within 24
hour s.

Okay, so for exanple, if you were to have
a loss of offsite power, you would have a | oss of, you
were to have a high wind event, okay?

There's two backup diesels. If they're
not able to provide power, successful actuation of
DHRS will not prevent the ECCS 24-hour timer from
actuating, and requiring an ECCS demand.

Does that hel p?

MEMBER HARRI NGTON:  Yes, | think so.
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M5. POHI DA:  Ckay.

Anyway, please don't hesitate to ask ne
any questions.

Al right, | believe |l was done with that
slide, so if I may, I'll continue to slide 29, but
t hank you.

Al right, sothisis alist of the focus
areas for our PRA, severe accident review  And, |
wi |l discuss the specific inmpacts in future slides.

| want to discuss the inpact of change
ECCS actuation set points, the PRA nodeling of the
EDAS system CVCS | i ne breaks outside of containment.

Uni sol able CVCS |ine breaks outside of
containment. And, |I'mtalking about weld failures at
t he contai nnment isolation val ves.

My colleague Mke Swim is going to be
di scussing density wave oscillation inpacts on steam
generator tube rupture failure.

"1l be continuing with discussion of the
reactor building crane digital control system be
tal king about the top support structure, and that
connection to the nucl ear power nodul e.

And where that' s rel evant, that's rel evant
to the drop of a nodule that's being noved for

refueling, if it were to be dropped and inpact an
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oper ati ng nodul e.

And, ny colleague Anne-Marie wll be
di scussing the addition of the PAR

And |'Il stop here if there's any
guestions?

Go to slide 30.

kay, the inpact of the ECCS actuation
changes on CDF and LRF. About 90 percent of the core
damage scenari os invol ved i nconpl ete ECCS actuati on.

Also, the ECCS design was changed.
There's now actuation signals on the |Iow RCS |evel
that's at the top of the riser, and at the | ow | oad
RCS level that's md-riser, that result in earlier
ECCS actuati on.

There's al so an 8-hour ECCStiner that was
added. And, operators may bypass the timer after
checki ng for shut down mar gi n and hydr ogen
concentration.

Thi s operator action was not found to be
risk significant. This operator action to check for
shutdown margin and hydrogen concentration 1is
performed after every reactor trip with successful
decay heat renoval system actuation

And the human error probabilities in the

FSAR refl ect this.
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There 1'Il stop and see if anybody has
guesti ons.

MEMBER ROBERTS: Yes, a real quick one.
This is Tom Roberts.

M5. POH DA: Thank you.

MEMBER ROBERTS: Can you clarify what
i nconpl ete ECCS actuation is?

M5.  POHI DA: Let's say the ECCS is
demanded and the RVWV val ves open, and the RRV val ves
do not open.

MEMBER ROBERTS: Ckay, thanks. So it's
not unnecessary ECCS actuation?

MS. PCHI DA:  No.

MEMBER MARTIN. So what is it about the
partial actuation that nakes things worse than a
conpl ete actuation?

M5. POH DA: There's many scenari os that
demand ECCS actuati on. It's high winds -- it's
external events |like high winds. External events like
external flooding, and it's internal events.

It's LOCAs within the containment. |It's
LOCAs that are unisol abl e outside the contai nnent.

MEMBER ROBERTS: Ckay, | see. So these
are cases where ECCS is intended to operate --

(Si mul t aneous speaki ng.)
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MS. POHI DA: Absol utely.

MEMBER ROBERTS: -- but fails. kay,
t hank you.

MEMBER MARTI N: Marie, a particular
exanpl e you gave, that's got to be the dom no one,
right?

O all the inconplete ECCS actuations, a
scenari o where you basically |lose inventory but you
can't get it back in, correct?

O is there another exanple you can
nmention that is equally --

M5. POHI DA: Not on the tip of ny tongue.
As | understand the question is what's nost |ikely --

(Si mul t aneous speaki ng.)

MEMBER MARTI N: The answer you gave,
that's the, that to ne was the obvious one. | just
wondered if there's anything else in there, in the
PRA, that would conme close to being as significant as
that particul ar scenario that you used as an exanpl e.

V5. POHI DA: Dependi ng on the scenari o,
and | have to be careful here so | don't stunble.

For many scenarios, the lifting of one
reactor vent val ve, and the opening at the appropriate
time of one reactor recirculation valve, is

sufficient.
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But there's scenarios, right nowwe' re in
beyond desi gn basi s.

MEMBER MARTI N Sure.

V5. PCHI DA: So, there's going to be
scenarios that, that is not sufficient to preclude
punped i nj ecti on.

But you're asking ne what the nost likely
one is and | would defer to nmy lifelines in the --

MEMBER MARTIN.  Well, | guess what | was
asking is that one is just npbst obvious.

M5. POH DA:  Yes.

MEMBER MARTIN: Right? And I'mtrying to
t hi nk what could be kind of second on that |ist that
m ght be cl ose.

M5. POH DA:  Yes.

MEMBER MARTI N: As far as naybe not
i kelihood, but certainly, naybe likelihood. It just
seens hard to damage the core wthout that one
particul ar scenario that you nentioned.

Because it's all about keeping i nventory,
and the only mechanism| would see you couldn't keep
inventory is if you couldn't otherw se get water back
in.

| nmean, you can get nore and nore

incredible, less likely, cone up with scenarios, but
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as far as the one that's nost |ikely, that woul d seem
to be the one that's obvious.

| just can't think of another one that
woul d, that would really rise very high onthe list --

M5. POH DA:  Yes.

MEMBER MARTIN. -- than the exanple you
gave.

MB. POHI DA: May | take that back and
t hi nk about that?

MEMBER MARTIN: Al right.

M5. POH DA: And go | ook at the numnbers.

MS. NEUHAUSEN:. Can | add one nore? And
that’s just if both (Audio interference.) fail and t he
-- both (Audio interference.) open and (Audio
interference.) stay cl osed?

MEMBER MARTI N: That’ s the exanple she
gave, right?

M5. NEUHAUSEN: It’s either the two on the
top or the two on the bottom The difference would be
I i qui ds base or vapors base.

MEMBER MARTIN. Right, right, but if the
ones at the bottom open up, yeah, you would |ose
inventory. But it would fill up, and you could, you
know, nmore or | ess maintain probably sone circul ation

in that scenario. But anyway. And naybe if you only
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had one of those. All right.
M5. NEUHAUSEN. Thank you.

MEMBER MARTIN. These are fun things to

ask.

M5. POH DA: They’'re fun things to think
about. My next slide, I'll continue to -- on the next
slide on EDAS nodel i ng. In this SDA design, it’'s

different than the DCA. The ECCS reactor vent val ves
are held closed by EDAS, okay.

So failure of any two of the four channel s
of EDAS, and |I’'m tal king about the nodul e-specific
EDAS as opposed to EDAS-C, which is shared anobng
nodul es, woul d cause a reactor trip in ECCS actuati on.
So the PRA group | ooked i nto t he PRA nodel i ng of EDAS,
and particularly howit was nodeled in the PRA and t he
failure data. So we spent a significant amount of
time doing that.

|’ mgoi ng to go back to the second bul | et.

EDAS was not identified as risk-significant from you

know, PRA inportance mneasures. It is a single
failure-proof system And there is physical
separation between the divisions. And |’ m tal king

about Division 1, which is Channel A and C, and
Division 2, which is B and D.

But as | nentioned earlier, failure of two
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channels of the nodule-specific, that’'s EDAS-N5,
results in reactor-trip and ECCS actuati on.

W did note, when we were review ng the
fall trees, that common cause failure of the EDAS
el ectrical busses are -- the common cause failure was
not nodeled in separate conpartnents. Commobn cause
failure was nodel ed between one division or the other
di vi sion, but not anobng, you know, both -- not anong
both divisions that are physically separated.

And it’s also inportant to note that the
dat a f or EDAS conmon cause failures nodel ed in the PRA
is derived from operating plant data, and where DC
power is safety-rel ated.

So, the FSAR states, and this is in
Section 8.3 of the FSAR, it states that the EDAS wil |
be included in the owner’s controlled requirenents
manual . And that’s a CO.L item under Chapter 16,
that’s a COL action item and the maintenance role.

And so specifically, you know, it states
in FSAR Section 8.3, excuse ne, that the goal is to
ensure during operation that common cause fail ure does
remain as the dom nant failure node, and that the
reliability of EDAS is equivalent to a Cass 20
system

EDAS di d not neet the RTNSS criterion. |t
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did not neet the RINSS criterion for being a
significant contributor to CDF and LRF. And also in
8.3, it also stipulates that EDAS will be included in
the mai ntenance role. So with here, I'll just stop
and see if anybody has any questi ons.

MEMBER ROBERTS: Maybe | missed the
concl usion, but the conclusion is that, do you agree
that it’s not risk-inevident, is that the conclusion?

M5. POHI DA: Alissa, may | defer that to
you?

MS. NEUHAUSEN: Yeah, the EDAS incl udes
augnented volume requirenents that are simlar to
those for (Audio interference.) program

MEMBER ROBERTS: Thank you. | was trying
to -- you' d agree what this slide. | think what this
slide nmeans is that you agree with the |icensee, or
the applicant, rather, that the EDAS as desi gned and
as they plan to manage it is equival ent essentially to
what you al ready nodel ed -- what you al ready nodel ed
under the PRA

It was a conmon cause failure fromsafety-
related electrical system that type of thing. You
were in agreenent that that’s reasonabl e?

M5. NEUHAUSEN. Yeah, we agree that the

nodeling is consistent with the design.
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MEMBER ROBERTS: (kay, thank you

M5. POHIDA: |I'’mgoing to go to slide 32.
These are CVCS | i ne breaks outside of containnent. So
as NuScale nentioned and as was nentioned this
norning, there are flowrestricting venturis in the
injection and discharge lines, so that, you know,
controls the inventory loss and aids to reduce the
| arge rel ease frequency fromCVCS | i ne breaks outside
of contai nment .

If at least one train of decay heat
removal systemis available and all the ECCS val ves
are open, that means the two reactor vent val ves and
the two reactor recircul ati on val ves are open, the PRA
success criteriais net. And that punped injectionis
via the non-safety-related cavity flood and drain
system and CVCS is not needed to prevent core danage.

And that’s -- that is a risk-significant
desi gn enhancenent from the DCA where unisolated
breaks outside of containment, which were not
i solated. And you know, failure of punped injection,
you know, conprised a nmajority of the |arge rel ease
f requency. So this was a significant design
enhancenent .

MEMBER DI M TRI JEVI C. H, is this is

Vesna. Well, | had forgotten to ask that while the
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NuScal e was presenting. When they decided their
i mportance neasures, were those inportance neasures
based on the total CDF over LRF, or they are a base
for every, you know, hazard separately shutdown?

So if something was inportant in internal
events, it’s considered inportant? O just it has to
be inportant in the total CDF and LRF? Are inportance
nmeasures neans -- everything which is inportant, for
exanple, for external flaps is considered inportant.

M5. POHI DA:  Ckay.

MEMBER DI M TRI JEVI C. You know what |
nmean? There is inportance neasures for every CDF and
LRF, and we have a different CDF and LRFs, and we
never di scussed total CDF and total LRF. So | assune
t he i nportance neasures are based on the -- you know,
on the 123s 810-plus LRFs of 20 different factors.

M5. POH DA: Ckay, I'’mkind of at a | oss
on howto answer this question. Are you talking about
the difference of inportance about CVCS |ine breaks
that weren’t isol ated, you know, outside of
contai nment? Are you tal king about the difference in

i mportance between the DCA and t he SDA?

MEMBER DIM TRIJEVIC. Well, |I'm sort of
like -- why |I'm asking this question because |
suddenly | got curious in inportance. And |’'m
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actually very curious in inportance of DHRS. Because
of so many tines it comes up in discussion. So if we
have inportance neasures which are connected wth
| arge rel ease frequency for internal events, obviously
t he DHRS woul d be inportant because it prevents.

If it’s not available, it will not prevent
the loss of inventory. So that’s what | want --
that’s what | was trying to bring up. So | was sort
of curious, like was that for -- is it LRF for
internal events one source of inportance neasure?
That’s ny question, and then I will bring this DHRS
di scussi on, so.

MS. POHI DA: Ckay, well, you know, please
forgive ny slowness. So the concern is about the
i mportance of DHRS --

MEMBER DIM TRIJEVIC. Right.

M5. POH DA: -- as a systemin the SDA

MEMBER DIM TRIJEVIC. Yes, as a systemin

SDA.  Yes.
M5. POHI DA: Ckay. Well, and not just for
this scenario but for -- in the PRA as a whole.
MEMBERDIM TRIJEVIC. Well, that’s why |'m
aski ng you, are inportance neasures based -- and what
are the inportant neasures based on? Is there

i nportance neasures which arerelated to | arge rel ease
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for internal events where that was part of the CVCS

| i ne breaks outside of contai nnent used to dom nate in

DCA?

MS. POHI DA: Yes, they did.

MEMBER DIM TRIJEVIC. So now if we don’'t
have a DHRS, they will still dom nate. | nmean, |

assume, because | woul d not see any other difference,
you know, because DHRS was inportant to credit this
ability to prevent |ost inventory.

So that’s why |’ m asking, are inportance
nmeasure only neasure to what is the total LRF for al
the events and, you know, hazards and shutdown and
bl ah, bl ah, blah? O the inportance neasures are the
ten different categories?

M5. POHI DA: kay, for this design,
regardi ng the i nportance of DHRS, it is safety-rel ated
in this design

M5. NEUHAUSEN: This is Alissa Neuhausen
agai n. So, Vesna, if | wunderstand the question
correctly, | think the absolute risk netrics are based
on the aggregated hazard, and the Fussell-Vesely are
based on indivi dual hazards.

MEMBER DI M TRI JEVI C. So what was the
first thing you said, Fussell-Vesely were based on t he

i ndi vidual, and what is the CDF based on, the risk-
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achi evenent or your conditional, what is that based
on?

M5. NEUHAUSEN. On the aggregated hazard.

MEMBER DIM TRIJEVIC. On what ?

MS. NEUHAUSEN: On all of the hazards, and
| believe NuScale is also got --

MS. BRI STOL: Thanks, Alissa. This is
Sarah. So we, for that Fussell-Vesely and the risk-
informed criteria we provided earlier, we |l ook at that
for every hazard. And we’'ll go internal events and
all of the external hazards, |ow power shutdown. And
we' Il look at those criteria for each hazard for that
power (Audio interference.)

MEMBER DI M TRIJEVIC. kay, all right. So
starting now, we understand what |’ mgetting in. This
i s based on Fussel |l -Vesely even, because this -- this
type of events used to dominate all large rel ease,
right? 1t was only thanks to --

M5. BRI STOL: Correct.

MEMBER DI M TRI JEVIC. -- thi s DHRS process
of opening all the valves that you were able to
elimnate that, right?

M5. BRI STOL: Correct, but as you know,
that’ s one portion of events that nmake up core damage.

And so we | ook at that as --
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MEMBER DI M TRI JEVI C: |’m tal king |arge

rel ease here, just large release. Al right, so.

MS. BRI STOL: Under st ood. But ECCS is
goingto mtigate that event and prevent a core damage
bef ore DHRS woul d need to be inportant to nmitigate a
| arge rel ease. You wouldn’t get there if ECCS is
successful, even with --

MEMBER DI M TRI JEVI C. And | understand
this all. I’mjust talking is about what will happen
is the current LRF will change to the value of
previous LRF if you don't have a DHRS. Is that a true
statenent? Your currently LRF frequency woul d be the
sane as it was in that DCA

M5. BRI STOL: | understand what you're
saying and | believe it would increase. | can't say
to what value it would i ncrease to, but that does nake
sense that it would increase if DHRS —-

(Si mul t aneous speaki ng.)

MEMBER DIM TRIJEVIC. Yes. So therefore
it would increase to the, you know, what ever val ue was
the -- we said it was like fromthat 13 to the -11 or
something. So this is what | was sort of trying to
say. Wuldn't that really indicate the i nportance of
DHRS?

But that’s all right, I nean, I’m-- you
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know, | don’t really know your nunbers, so | nean, it
just looks to ne that if you without DHRS would go to
much hi gher LRF, that would be -- yeah, but not have
you just | ooking in Fussell-Vesely and you know, CBDP
will be all right. Ckay.

M5. POH DA: Vesna?

MEMBER DI M TRI JEVI C: So that wll
definitely -- yeah.

M5. POHIDA: | would just like to add that
the internal events portion of the PRA has multiple
scenarios init. | mean, this is just one of them
This is CVCS |line breaks outside of containnent. W
have LOCAs, you know, inside containnent.

MEMBER DIM TRIJEVIC.  Yeah, | understand
but -- yes, but this particular event dom nated your
LRF in the huge project, right? It was alnost all
your LRF cone from those -- the CVCS breaks outside
cont ai nnent .

M5. POHI DA: I n the DCA.

MEMBER DI M TRI JEVI C: In that DCA, yes.
That’s why |'m sort of concerned. That’ s what |
thought. | mean, | can go and | ook i n percentage, but
that -- that was -- | renmenber that this dom nated all
LRF and then I was wondering. Al right, okay, well

let’s continue with the di scussion.
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MS. POHI DA: Thank you. 1’Il go to slide

33. Okay, now we're talking about, in this slide,
uni sol abl e CVCS br eaks out si de of containment. And so
what the PRA staff evaluated, we |ooked at the
likelihood of weld failures at the junction between
the containment vessel and the CVCS containnent
i sol ation val ves. W | ooked at the likelihood of
t hese wel d fail ures because they' re not nodel ed i n the
PRA.

But it’s inportant to note that the plant
behavi or and the consequences of an unisol able CVCS
LOCA out si de of contai nment are nodel ed. And how t hat
is nodeled is you' re nodeling a CVCS break downstream
of the containnent isolation valves with failure of
contai nment isol ation val ves.

So the weld failure was not nunerically
i ncl uded, but the plant behavi or and the consequences
of this break are nodeled in the PRA. So this weld
failure, weld failure frequency, there’s uncertainty
onthis weld failure frequency. It’s identified as a
key source of level two uncertainty in the upcomn ng
revi sion of the FSAR, Revision 2.

And the inpact of this weld failure
frequency is mnimzed by | eak detecti on and oper at or

response. And as two exanples, it would be Tech Spec
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345 on RCS operational |eakage, and tenperature
noni t ori ng under the bioshield.

And with that, I'll just break here and
see if anybody has any questi ons.

MEMBER DIM TRIJEVIC. The interesting --
how was the frequency of isolable CVS the LOCA
cal cul ated? Wat was the used, the weld nunber, pipe
| engt hs, or?

M5. POHI DA: | beg your pardon, for the
wel d failure frequency?

MEMBER DIM TRIJEVIC. Wl l, how -- okay,
nmy question is how was isol abl e CVCS break, you know,
outside of containnent calcul ated? How was t hat
frequency cal cul at ed?

M5. POHI DA: | may have to take that back
and get back to you, how was it cal cul at ed.

MEMBER DIM TRIJEVIC. M question was it
based on the weld estimate, weld nunber? So was it
based on pipe length, or what was it based on?

M5. POHI DA:  You know, |’m going to have
to take that question. | don’t recall a change in
nodeling of the CVCS break frequency outside
cont ai nment between DCA and SDA. But since Sarah’s
here, | defer.

M5. BRI STOL: There was no change.
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M5. POH DA: | beg your pardon?

MS. BRI STOL: There was no change bet ween

M5. POHIDA: | didn’t think there was.

MS. BRISTOL: -- and SDAA. And so, well
for these line breaks, we calculate, we neasure the
| engt h of pi pe between the various distances that are
designated. So pi pe breaks inside contai nment would
go up to the containnment isolation valve, and so
that’ s a di stance.

And so the isolable IE frequency is then
cal cul ated fromthe pipe | ength inside contai nnent of
those |lines designated up to the ClV.

Does that hel p, Vesna?

MEMBER DI M TRI JEVI C. Wll, no, | was
wondering, did you wuse the weld nunber of the
pi pel i ne? Because you can use either based on EPR
done on flat frequency. So | mean, the thing is like
| was wondering did you have a data on this weld
failure frequency? |If you worked with wel d frequency.

M5. BRI STOL: Ceneric date, yup. And so
we used the pipe failure for large and small breaks
for the length, and then we used just the generic HOV
ClV and reliability data.

MEMBER DIM TRIJEVIC. Al right, so you
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did not use weld frequency. That was, | was just
curious about that. Ckay.

M5. POH DA: May | continue?

MEMBER DIM TRIJEVIC. Sure, thanks.

M5. POHI DA: And with that, I'"mgoing to
turn it over to Mke, who's going to speak on DWO
But thank you.

MR SWM Yeah, thanks, Marie. And good
afternoon, everyone, ny name’s Mke Swim |I'm a
Reliability and R sk Analyst. Been with the agency
about one year. | was out in industry for 13 years
before that as a |icensed SRO and di esel generator
engi neer.

And for ny role in this review, | was
assigned a disposition with DWW for Chapter 19, and
Chapter 19 specifically. So the PRA did not
explicitly nodel DADinpacts to the steamgenerator to
failure-initiating event frequency. It considers
things like high cycle fatigue, fretting wear from
nor mal operating conditions.

And so why was t his okay froma Chapter 19
per spective? And what | cane down to between
interactions with the staff was there’s no -- even if
it were to be nodeled, there were no significant

inmpacts to the results or insights of the PRA. And so
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"1l go through in alittle nore detail here how t hat
wor ks.

So how can DWD inpact the normal event
progression for a steam generator tube failure? And
some of the things that we considered as a staff was
the increase in the steam generator tube failure
initiating event frequency. And also potentially
wor st case consequences and what are required in the
Chapter 15 analysis of the single tube failure.

So looking at it from a perspective of
maybe multipl e steamgenerator tube failures. And as
aresult of maybe the loss of -- or a failure of steam
gener ator tubes and bot h st eamgenerat ors, whi ch woul d
result in a loss of both trains of the decay heat
removal system

| do want to note, you know, these are
things that we | ooked at to nake a safety eval uation
froma Chapter 19 perspective. So you know, sone of
the steam generator tube failures, or multiple steam
generator tube failure, for instance or this appearing
in both steam generators.

|’ mnot making a declaration that this is
likely to occur from DWD conditions. This is just
something that we |ooked at to bound the potentia

risk of this condition in the operating plan.
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So for the event progression for multiple
st eam generator tube failures, including in both the
steam generators, there’'s -- based on interactions
with NuScal e, there’s no discernable difference, with
a coupl e of exceptions. The expected response would
happen faster, so you’'d reach various actuation
setpoints quicker due to a | arger break size.

And of course what |’ ve al ready nmenti oned
with the, if this were to occur on both steam
generators, both trains of the decay heat renova
system would be lost sinultaneously in both steam
gener at ors.

So there is some sensitivity analysis
performed by NuScale. One that’s referenced in their
tabl e 19.1-22 was they increased the initiating event
frequency by nore than a order of nmgnitude, with no
change in CDF or LRF, and a sensitivity to a |oss --
study of a loss of both trains of decay renoval
system which resulted. And still not identifyingthe
decay heat renoval system as a candidate for risk
signi ficance.

So a conbi nati on of those in and of itself
was enough for us to find out that NuScal e PRA was
still technically adequate and consistent with the

Chapter 19 standard revi ew pl an, even w thout further
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explicit consideration of DWD as it inpacts on the
initiating event frequency.

W did do sone further anal ysis in house,
just to build a stronger confort level with this
stance. So we did sone informal validation. The NRC
has a SAPH RE SPAR nodel for the NuScal e design, and
so we did some further worst-case hypotheticals
mani pul ati ng the SPAR nodel internally.

Looked at things |ike assunmed an
initiating event frequency of times 100. No
significant changes to CDF and LRF. And devel oped a
new, a venturi, even to include comon cause failure
of the steam generator tube failures as a result of
DWO. But no significant changes to CDF and LRF

That’s all | have for slide 34. Are there
any questions?

MEMBER DI M TRI JEVI C. Did you do this
si mul t aneousl y? Did you i ncrease frequency t he nunber
of the tubes and put themin both steam generators?
| nmean, was that trial performed? D d you assune
multiple tubes of the both -- | mean, you know,
di stri but ed between two st eamgener ators and you know,
and then see what is totally inpacted. Then | ook how
sensitive it is to the frequency.

MR SWM Vesna, just to nmke sure |
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under stand your question, you' re asking with respect
tointernally with our SPAR nodel, or what the direct
guestion asked of the, of NuScal e?

MEMBER DI M TRI JEVI C. Yeah. | nean,
sensitivity is the -- | don’t know could you do that
on the SPAR npdel because you had to run success
criteria, you know, to see what was the --. [If you
have a | arger sized LOCA and do you need DHRS to, you
know, to prevent inventory loss. | nean, things |like
that. So you couldn’t run that.

So | was sort of wondering if they run
mul ti ple tubes of the different steam generators and
then see how sensitive to the frequency. Because |
have to put that this frequency i s, you know, based on
expert opinion and is rmuch | ower than what we see in
the current industry, so. So that’s what | was sort
of wondering was that conbination of those factors,
what is the sensitivity run by NuScal e.

MR SWM So, that, 1'd say that
consi derati on was enbedded i n our question to NuScal e
for consideration. | don’t have specifics on how
|arge a break they did do or anal yzed. Il will say
with respect to the systemresponse and how t he event
woul d progress, at a certain point, the things |ike

t he secondary systemi sol ati on and ECCS do actuate on
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RCS- | evel -type setpoints.
So you woul d be reaching those setpoints

faster. Does that answer your question, Vesna?

MEMBER DI M TRI JEVI C. No, | nean, |I’'m
aware of this. |'mjust really, you know, ny question
was that, you know, the -- you know, preventing
inventory loss, | nean. So that’s what ny question

was, simlar to the, you know, chargi ng outside of the
cont ai nnent when, you know. W have a situation where
you need DHRS and opening all ECCS val ves.

| mean, | was wondering, and we have a
simlar situation with steam generator tube ruptures
where the DHRS nay not be available. So that was ny
concerns.

MR. SW M Ckay. Was there anything
additionally you d like fromne? | guess | didn't
hear another question in there. Was there --

MEMBER DIM TRIJEVIC. No, that’s okay, |

nmean, | already discussed that with the NuScale. |
nmean, | don’'t have really have ny answer, but you
know, | will look nore into that.

MR SWM Thank you, Vesna. Was there
any other questions? Al right, well, "Il --
MEMBER DI M TRI JEVI C. What | wanted to

say, it’s difficult for ne to see, and I’'mnot really
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concerned the thought of risk, as | said many tines.
|’m just concerned about what the PRA identify as
i nportant for the other consideration. And for ne to
see the steamgenerator tubes are not inportant, it’s
difficult thing to, you know, to fathom So | just,
that’s why |I'’m sort of questioning. And then you
know.

The assunptionis that this is nmuch better
frequency, that we're only going to have a single
failure, that blah blah blah. So you know, |’ m not

too confortable with it.

MR SWM And | understand your
perspective. | think that was part of why we dug a
little deeper with the SAPH RE SPAR nodel . | mean, ny

time with the operating plants, you know, E-3 was one
of the procedures you really didn't want to get into.
| didn’t look forward to getting into because of the
all the tinme-critical operator actions, cooldown to
pressuri zati on.

But one thing with the NuScal e desi gn t hat
is unique to operating plants is there’s no relief
val ves between the containnment isolation and the
cont ai nnent boundary itself. So any kind of -- once
you get into that steam generator tube failure

scenario, their response becones a | ot sinpler.
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MEMBER DI M TRI JEVI C. Ri ght, but we are

j ust discussing unisol ated steam generator tube.

MR. SW M Wth that, 1'Il pass the
presentation back to Marie.

M5. POHI DA: Thank you very nuch. Ckay,
if 1l my, I"dlike togoto slide 35. And thank you,
Anne Mari e.

|’d like to go back to the presentati on on
slide 35 on the reactor buil ding crane digital control
system So with the SDA there was the addition on the
reactor building crane digital control system which
significantly decreases the contribution of operator
errors of comm ssion. And |’ mthinking of inthe past
DCA design, exanples are would be overspeed,
overtravel, overl oad.

This control system was designed to
prevent such errors. Infact, thereliability of this
react or buil ding crane control systemis such that now
t he domi nant contributors to nodul e drop are actually
redundant load path failures |ike, you know,
cat astrophi c gearbox failure and wire rope failures.
The contribution of the operator to nodule drop in
this SDA design is very, very snall

This digital control systemis classified

as non-safety-rel at ed. However, it is risk-
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significant. And the progranmable | ogic controller is
val i dated and verified under software integrity | evel

3. There’s nore information about this control system
in FSAR Section 9.1.5.5.

And you know, to add sonme nore
i nformation, this single progr ammabl e | ogi c
controller, it controls operation, it controls
nmonitoring. And their software interl ocks to prevent,
you know, collisions with other SSCs and to prevent
the operator from operating the crane outside its
equi pnent design capabilities.

And I'lIl go to slide --

MEMBER ROBERTS: And Marie, just out of
curiosity, does level 3 define how you nodel the
failure rate to say a software error? O if not, what
do you use to estinmate the software failure rate?

M5. POHIDA: |’'mgoing to have to get back
to you on that. Wat we did is when we reviewed the
PRA, we worked with expertise from the |1&C branch
regardi ng maki ng sure we understand, you know, how
this programmabl e | ogi c controller’s going to work and
what requirenents were on that. And I'd |ike to take
that back and get back to you. |It’s a probability.

MEMBER ROBERTS: (kay, thank you.

MS. POH DA: Thank you for your question.
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Excuse ne, just jotting down sone notes.

Ckay, slide 36. Al right, top support
structure, excuse ne, the connection to the nuclear
power nodule. Okay, in the NuScal e design, you have
a | ower bl ock assenbly and that’ s at the bottomof the
mai n hoist. And that connects with the lifting |ogs
to the top support structure that sits on top of the
nucl ear power nodul e.

So once again, this is in context of a
post ul at ed nodul e drop on top of an operating nodul e.
| f a dropped nodul e strikes an operating nodul e, you
know, piping including the pressurizer spray piping,
the DHRS pi ping at the front of nuclear power nodul e
have the potential to be inpacted.

The three -- excuse me, not the three
The safety-related CVCS contai nment isol ation val ves
are |l ocated under the top support structure. They
protect these -- the CVs from inpacts from a
postul ated nodule drop. And this top supports
structure is classified as non-safety related and it
is risk-significant in FSAR table 17.4-1.

So, if there’s a postulated nodul e drop
that i npacts an operating nodul e, the expectation is
the contai nnent isolation valves were closed. But

since -- but both trai ns of DHRS coul d be unavai | abl e.
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They coul d be inpacted by the drop.

If that occurs and one reactor safety
val ve successfully cycles open and closes, the RCS
will be pressurized and then ECCS will be demanded.
And even if the RSVs, the reactor safety valves, fail
to open, the ECCS functioning remains a success path
to keep -- to prevent core damage.

MEMBER DI M TRIJEVI C. But that scenariois
not analyzing PRA. There is no -- yeah, go ahead.

MS. POH DA: Thank you, thank you, Vesna.
Yes, nulti-nodule events, they are analyzed in the
FSAR. Mul ti-nmodul e internal events are quantifi ed.
Mul ti-nodul e external events are qualitatively
eval uat ed.

So this is, you know, postul ated drop of
a nodule being noved for refueling on top of an

operating is qualitatively eval uated.

MEMBER DIM TRIJEVIC. All right. | nean,
|’mjust -- no, | sawthis qualitative evaluation. |
was just wondering how nuch. Because this is now

operating nodules. So you know, you analyze this as
a shutdown ri sk, but this woul d be operating risk, you
know, so. Al right.

MS. POHI DA: Thank you. Okay, may | turn

it over to Anne-Marie for a discussion on PAR Thank

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

189

you.

MS. GRADY: Final discussion. The PAR was
added, as we discussed earlier. Yes, thank you.

A single, safety-rel ated PAR was added to
the design. [It’s not nodeled in the PRA. Equi pnent
survivability dose for the PAR post-severe accident,
the two functions nust be maintai ned at a cont ai nnment
integrity in post-accident nonitoring.

The PAR has been added to Tabl e 19.2-8 for
equi pnent survivability list. A new COL item which
was di scussed this norning, shows that the applicant
will identify from the list of equipnent on the
equi pnent survivability list the conponents in the
severe accident doses for cases which the severe
acci dent dose is greater than an EQ as described in
COL item 19.2-4. Next slide, please.

Concl usi on. The staff reviewed the US460
desi gn-specific PRA. Ch, sorry, this is not ny slide.

M5. POH DA: That’s okay.

M5. GRADY: Ckay, and other PRA-rel ated
information in FSAR 19.1, in accordance with SRP 19. 0,
DC COL | SG- 28 for applicable nodes and hazards. The
appl i cant addressed the full scope of the internal and
external initiating events for both full power and | ow

power shut down conditi ons.
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The appl i cant devel oped quantitative risk
insights from rmulti-nodule internal events and
gualitative risks insights for multi-nmodul e shutdown
and external events. The PRA is of sufficient
techni cal adequacy to support the SDA. The staff’s
review concludes that the Conm ssion’s CDF and LRF
goal s have been net with nargin.

Any questions on that? Next sli de,
pl ease.

kay, | think they' re out of order. Stil
tal ki ng about the PAR and conbustible gas control in
contai nnment. Because it’'s al so described, part of the
design is described in Chapter 19. Certainly
equi pnent survivability, but al so an eval uati on of why
the PAR isn’'t a PRA

So, to refresh our nenory from this
nor ni ng, hydrogen conbustion in the CNV. The DCA
addressed a potential conbustion event in the CNV
anal ytically and denonstrated the CNV desi gn pressure
was not exceeded. The SDA, in contrast, had at a PAR
whi ch precludes conbustion events from occurring
during DBAs and SAs.

A cont ai nnent performance wth no
conmbustion, but the SDAA table at 19.2-1, core damage

si mul ati ons for severe acci dent eval uati on, identifies
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a spectrum of severe accidents that could chall enge
contai nnent integrity.

The subsequent tables, 19.2-2 through 7,
docurnent the CNV design pressures, include those that
generated hydrogen, the presence of hydrogen in the
cont ai nment s, are not exceeded. That’s the
denonstration, frankly that, well, that containnment
integrity is maintained.

The concl usion. The applicant addressed
severe accidents consistent with Comm ssion policy.
The SDAA design of contai nnent performnce neets the
contai nnment structural integrity criteria of Reg Guide
1.7 and the containment |eak tight criteria of SECY-
93087. Next slide, please.

M5. POHI DA: Thank you, Anne-Mari e.

|’d Iike to go over our Chapter 19 revi ew
as it relates to RINSS, that’'s the regulatory
treatment of non-safety systenms. W had one RAlI on
this topic, and it had to do with the backup diese
generators, that they’'re not scoped into RTNSS.

W concluded that the backup diese
generators do not prevent the occurrence of an
initiating event. Specifically, that would initiate
t he actuation of a passive system They're not needed

for I ong-termpost-acci dent capabilities. They're not
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needed to support defense-in-depth systens.

And al | the conponents of the backup power
supply system including the backup di esel generator
and cl osures, are seisnc category 3. And the backup
di esel generator enclosure is rated for wi nd speeds in
excess of the weather-related events included in the
loop initiating event in the PRA

So with that, 1'Il proceed to slide 41
So regardi ng RTNSS, the staff has revi ewed t he NuScal e
460 eval uation of RTNSS in accordance with SRP 19. 3.
NuScal e did not find any SSCs in the scope of RTNSS.
And the staff, we concluded that we didn't find any
SSCs that met the criterion for requiring additional
regul atory treatnent. But thank you

And with that, I will turnit over to our
di scussion on aircraft inpact analysis.

MR.  WANG Good afternoon, ny nane is
George Wang. I’m a Structural Engineer in the
Structural Stability Technical Engineering Branch.
I"mfromthe O fice of the NRR

|’ ma technical reviewer for FSAR Chapter
1925 (Audio interference.) adequacy of the design
features and functional capabilities identified at
this (Audio interference.) for wthstandi ng i npacts.

So next | want to talk about two safety
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changes between DCA and SDA from a structural
perspective. First, secondary change as SDAA use at
the steel -plate conposite walls.

So because it’'s a unique design, so
NuScal e performed design-specific aircraft inpact
assessnment  both gl obal and | ocal assessnents,
experimental data to benchmark the methodol ogy and
results. NuScal e followed NEI 07-13, Revision 8,
wi t hout excepti ons.

Due to a uni que design of the SCwall, so
NuScale identified sonme additional key design
features. Base strength, then a SCwall to reinforce
concrete slab connections, local detailing with tie
rods in SC walls to wall connection. Al so the
structural steel beamseat connections. So that’s key
design feature identified for SC wal |l s.

And second significant change is for ECA
(Audio interference.) with buildings at the main
structures through |I|imted potential structura
changes for west side within the reactor buildings.
But SDAA had not prepped the (Audio interference.)

That neans that the west end of the
reactor building is sufficient aircraft strike. So
that’s two mjjor difference at the (Audio

interference.) from DCA to SDAA
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And this concludes ny presentation
Thanks for your tinmne.

MEMBER MARTIN.  Ckay, | guess your | ast
slide here is kind of back material, correct.
Somet hi ng coded in a review approach. |f there’s no
ot her coment - -

MR SWM W can go ahead and have it
witten out. | believe the intent was to get it
written.

MS. NEUHAUSEN: Yeah, we were -- this is
Al i ssa Neuhausen. W were asked to cover it. 1In, you
know, in the DCAreview | think we covered a |ot of
our review process up front. And so this is a newer
tool that we’'ve (Audio interference.) SDA we were
asked to just bring.

MEMBER MARTI N: Feel free.

MR SWM This is Mke Swimagain. And
we just wanted to highlight that for the NuScal e,
staff enphasized the use of the integrated risk-
i nformed decisionmaking to bring all the technica
di sci plines and deci si onmakers together. This slide,
as we al ready nentioned, is a visual representation of
that communi cation tool that was used to support the
i nt egrated revi ew approach.

Staf f would evaluate all five principles
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of risk-informed decisionmaking, as found in Reg.
GQui de 1174 across the disciplines, and used col or-
codi ng to qui ckly indicate status towards neeti ng each
pri nci pl e.

Now, this was an effective way to get
everyone on the sane and to gain alignnment and
communicate what the applicant still needed to
provi de. And part of why I'’malso bringing this usis
this framework is referenced fromtine to tinme as you
may see as a part of the review, the SER, including
explicitly in Chapter 5 of the SER for (Audio
i nterference.)

That’s all. Should be it for everything.

MEMBER MARTI N: Appreciate that. Are
t here any questions fromthe nenbers here in the room
or online?

MEMBER DI M TRI JEVI C: Yeah, | have one
guestion about uncertainty analysis. So you reviewed
uncertainty analysis and noticed there was a couple
corments in the SER about that. So did you find
uncertainty analysis satisfactory or not inportant?
| mean, what was the conclusion on wuncertainty
anal ysis associated with the SDA?

MS. PCHI DA: Vesna, | think | need a

clarification. As | understand the question is were
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we -- was the multi-nodule assessnent technically
accept abl e.

MEMBER DI M TRIJEVI C.  No, uncertainty. |
don’t know if nmy mcrophone maybe not working
perfectly. Uncertainty analysis, it’s nothing to do
with multi-nodule. | nean, uncertainty analysis --

M5. POH DA: Ch, I'msorry.

MEMBER DIM TRIJEVIC. -- is done for the
mul ti - nodul es too. So you guys review uncertainty
anal ysis | know because | sawt he coupl e questi ons you
al so issue on the uncertainty distribution.

What was your concl usion on the revi ew of
the summary of results with uncertainty, the, you
know, levels identified? Did you find this
acceptable, or in this nonent you think it’'s
irrel evant because the safety goals are net with this
mar gi n?

Ckay, ny question is did you find the
uncertainty anal ysis adequate in the SDA?

M5. POHIDA: 1'IIl take a stab at this. W
reviewed the sensitivity studies, the various
sensitivity studies that were docunented in the FSAR
and | believe it’s Table 19.1-22. You know, |’'m
saying from ny review of the passive safety system

reliability analysis, you know, | spent a significant
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anount of tinme |ooking at data inputs to RELAP and
uncertainty distributions.

So for, based on ny review, yes, | found
-- | found the sensitivity studies that were done and
with respect to uncertainties, I found that
techni cal |y accept abl e.

Does that answer your question?

MEMBER DIM TRI JEVI C: Vel |, | was
wonderi ng about that. | mean, | had the, you know, on
the sensitivity studies, there was sort of |ike a, you
know, the very, how would | say? |It’'s, they' re not
really finely defined. Like because they’' ve saying
they set all the common cause fire to 95% then
i ncreases in 100.

Vel l, surprise, surprise, what does it
nmean, MDCCF? | mean, you know, |like you know, we can
just concentrate on ECCS failure. Then when you talk
about the, you know, positive heat transfer, | nean,
| don’t know how does it reflect in the RELAP.

But here there is a nunber assuned that
even i f you have a successful actuation of ECCS, that
nmean, you know, positive heat transfer to reactor pool
is estimated to be 1in -7, and that’s sonethi ng which
needs to be confirned in the future, the test.

Vel l, you know, this is a very, you know,
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the -- what we’'re saying, that this is a passive
pl ant . There is a lot of things which we are not
famliar with. And this are the things which have to
come with the bigger uncertainty. But this plant,
uncertainty anal ysis shows incredibly uncertainty.

And alsoit’s not really clear where those
uncertainties, you know, where -- I'mnot sureis this
passive heat transfer failure at all invol ved because
it’s small conpared to the, you know, val ves opening
or sonmething. But the uncertainty associated that is
probably high, and so is the val ves operati on.

This is not reflected in sensitivity if |
don’t say this ECCS value 95 percentile and then we
see i ncreases higher than 100. Wat does it nmean? |
nmean, you know, or HEP, sane thing, sector 95.

So nmy question is did you guys have a
di scussi on about that, then what was the -- when you
saw the narrow range of the distributions for all
t hose t hi ngs, were you concerned about that? Have you
been concerned that nmean value in point estimtes are
the sane? And the state of know edge that wasn’t
reflected in these things when the I ot of things are
common val ve fail ures.

So | mean, | was just, you know, wonderi ng

about did you guys have a discussion about this.
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M5. POHIDA: Alissa, | defer to you. |

can speak specifically about the passive safety system
reliability analysis, if that would be hel pful. But
as to overall discussions, |I'm going to defer to
Al'i ssa.

MR. VASAVADA: This is Shilp Vasavada from
the NRC staff. So if | wunderstand the concern
correctly, you' re saying that there’s not enough dat a,
there’s uncertainty.

One thing that we did look at in the
review is the list of key assunptions that includes
uncertainty are appropriate and capture as you can say
a kind of state of know edge, itens that need to be
revisited and confirnmed during a COL and al so | ater on
during operation.

That was when we are dealing with the, we
can call it the uncertainty variables that you were
tal king about, if that hel ps.

MEMBER DI M TRI JEVI C: That will help if
it’s identified somewhere, you know. It’'s really |
have a -- | nean, this is -- this is a SDAA PRA, and
it’s probably best we will ever see because they have
al ready done DCA and this PRA has a | ot of details and
you know, as a PRA, it’s a great PRA

Now, the question is best PRAis great as
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a PRA. Does this PRArealistically identify inportant

thing. That’s what | amnot 100%sure. Does this PRA

realistically show uncertainties, that |I’m not 100%
sure. This is the question, you know, | ask nyself
when | |l ook in there.

s this good PRA? Yes, it’s an excellent
PRA. But is a PRA good if it doesn't identify well,
you know, the inportant contributions. And does -- is
it reflecting on the uncertainties associated with
this new design with the passive features and things
like that.

And | question its inportance for sone
things, but for the uncertainty analysis | totally
guestion that, that that’s uncertainty present here
it’s totally unrealistic, so. You know, if you say
the passive failure, the passive cooling, you know,
it’s one E mnus seven what s uncertainty
di stribution on this.

So | like what you said. Maybe these
things should be identified in the CO.L, but that
shoul d be sonmewhere identified as sonethi ng which will
be 1 ook in the nore details.

That’s ny speech then, so. And | 1ike
your presentation very nuch. It was very hel pful

t hank you.
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VB. PCH DA: Thank you, Vesna. I

appreci ate your question. There are tables in the
FSAR of key sources of wuncertainty. You know, we
recognize that this is a paper plant with unique
design features and there’s uncertainty.

But those -- but in the FSAR there are
listed key sources of -- key sources of uncertainty
that, you know, if soneone were to come in with a
risk-informed application, those would need to be
revi ewed and eval uated. But thank you.

MEMBER DIM TRIJEVI C.  Ckay.

MEMBER MARTI N: Are there any further
guestions? Frommenbers in the call? Not hearing any,
it’s time to go to public coment. Oh, feel free.
| nt roduce yourself.

MR. OSBORN: Yeah, ny nane’s Ji mGsborn,
NuScal e Licensing. | just want to be very clear that,
because this could be taken out of context, out of
abundance of <caution here, that this slide is a
exanpl e, i s not necessarily a particular reflection on
NuScal e desi gn or NuScal e PRA.

So I just wanted that on the record, that
that’s an exanple slide and not necessarily --

MEMBER MARTIN: It’s a lot of red.

kay, | think at this time we’'ll nove to
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public conment. So if you're a nmenber of the public
and wi sh to express yourself, please maybe rai se your
hand usi ng the M5 Teans hand. And we’ll identify you
and at that time we’'ll ask you to identify yourself
and your affiliation and your comrent.

Al'l right, going once, going twice? Al
right, not hearing any public conment, | think we can
nove to adjourn the open session. |1’mlooking for a
nod. Gkay. kay, all right.

So this concludes the open session on
Chapter 6, Section 17.4 and Chapter 19. There is a
cl osed session schedul ed. W don’'t have any
presentations for that. So | don’'t knowif, will we
actually enter closed session?

MR, SNODDERLY: So we can have a
di scussion right now. | mean, | think the questionis

MEMBER MARTIN: Is it —

(Si mul t aneous speaki ng.)

MR. SNODDERLY: Yeah.

MEMBER MARTI N:  Ckay.

MR SNODDERLY: How about this --

MR. TESFAYE: This is Getachew Tesfaye
again. | have additional information in Section 19.5

in the cl osed session.
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MEMBER MARTI N So you’ re basi cal | y sayi ng

yes. So we will have this closed session. So then
for the tine being, I’m going to adjourn this open
session, and then we wll clean everything up and

check out who can and cannot be in the room And then
we’' Il reconvene, it will be in about ten mnutes.
Let’s just --

MR. SNODDERLY: | think we can do it in --
it’s up to you, Bob. Do you want to break for 15 or
10? | can be ready in 10.

MEMBER MARTI N: Ckay, let’s doit, let’s do
it, well, 10's basically 3:00 o’ clock. So let’s
reconvene at 3:00 o'clock, so we'll split the
di fference and reconvene with the cl osed session.

But this otherwi se adjourns the public
sessi on.

(Wher eupon, the above-entitled natter went

off the record at 2:48 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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Chapter 6 Overview

e Section 6.1, Engineered Safety Feature Materials

e Section 6.2, Containment Systems

e Section 6.3, Emergency Core Cooling System

« Section 6.4, Control Room Habitability

e Section 6.5, Fission Product Removal and Control Systems

e Section 6.6, Inservice Inspection and Testing of Class 2 and 3 Systems and Components

 Note: The Chapter 6 presentation covers design of engineered safety features as discussed in FSAR
Chapter 6

o The presentation does not cover specifics of accident sequences or evaluations (Ch. 15), Probabilistic
Risk Assessment (Ch. 19), etc.

o The presentation focuses on differences from the US600 DCA to the US460 SDAA

PM-179462 Rev. 0
Copyright © 2025 NuScale Power, LLC. Template #: 0000-21727-F01 R10
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Section 6.1, Engineered Safety Feature Materials

e Containment vessel (CNV) material changes:
o US600: CNV composed of FXM-19 (austenitic stainless steel) and SA-508 (low-alloy steel)
o US460: CNV composed of FXM-19 and F6NM (martensitic stainless steel)
o Addition of new Table 6.1-1, Dissimilar Metal Welds

= Addition of weld metals due to CNV materials changes
= Provisions for welding dissimilar metals

* Implemented additional welding controls in response to NRC staff audits (e.g., post weld heat
treatment)

PM-179462 Rev. 0
Copyright © 2025 NuScale Power, LLC. Template #: 0000-21727-F01 R10
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Figure: Lower Containment Vessel
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Section 6.2, Containment Systems

o Containment system (CNTS) changes:

o Containment vessel:
= Material changes (discussed in Section 6.1)
= Number of CNV penetrations changed from 42 penetrations to 45 penetrations
= Design pressure rating changed from 1050 psia to 1200 psia
= Design temperature rating changed from 550°F to 600°F
= CVCS injection and discharge line include venturis integral to the CNV penetration
» Mitigates line breaks outside the CNV
o Combustible gas control.

= Addition of safety-related passive autocatalytic recombiner (PAR) to maintain inert containment atmosphere
* Removal of combustion loads as a result of maintaining an inert environment

= Removal of combustible gas monitoring and an exemption from monitoring requirements

PM-179462 Rev. 0
Copyright © 2025 NuScale Power, LLC. Template #: 0000-21727-F01 R10
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Section 6.2, Containment Systems (cont.)

« CNTS changes:

o Containment isolation:

= Addition of containment isolation test fixture
(CITF) valve between the CNV nozzle and the
containment isolation valve (CIV)

* Improves ability to perform Appendix J testing

» DCA design included first of a kind leak
testing features integrated into the CIV
assembly

= CIVs are welded directly to CITF, which are
welded directly to the CNV nozzle safe-end

= CIV closure time changed from 7 to 10 seconds

PM-179462 Rev. 0
Copyright © 2025 NuScale Power, LLC.

FSAR Figure 6.2-4: Primary System
Containment Isolation Valves Dual
Vale, Single Body Design
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Section 6.2, Containment Systems (cont.)

« CNTS changes:

o Containment response analysis:
= [nitial conditions align with US460 standard design
= Similar stored energy to US600
» US460 includes more design margin
= Methodology included in the LOCA topical report

o Removal of COL item related to containment
leakage rate testing program

o Addition of ITAAC verifying CNV free volume (and
removal of previous COL item)

e 17 audit items and 4 RAIs resolved

PM-179462 Rev. 0
Copyright © 2025 NuScale Power, LLC.

US600 DCA

US460 SDAA

Primary Events Peak
Pressure (psia)

994 (IORV)

937 (DL break)

Primary Events Peak
Temperature (°F)

526 (IL break)

533 (DL break)

Secondary Events 449 (MSLB) 900 (MSLB)
Peak Pressure (psia)
Secondary Events 433 (MSLB) 530 (MSLB)

Peak Temperature (°F)
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Section 6.3, Emergency Core Cooling System

« ECCS changes:

o ECCS valves:

= Changes related to safety analysis optimization:
» ECCS includes two reactor vent valves (RVVs) from three in the DCA (change coincident with UHS pool level change)
* RVVs do not include inadvertent actuation block (IAB) valve: RVVs open upon ECCS actuation
* RRV IABs modified to 900 psid threshold (block) pressure and 450 psid release pressure
» Addition of integral venturi to RRVs/RVVs to limit flow during high differential pressure conditions
— Decouples flow limiting function of valve internals
= QOther operational enhancements:
» Two in-series trip solenoid valves per RRV/RVV from a single trip solenoid valve per RRV/RVV in the DCA

o ECCS actuation:
= Removal of high CNV level and low RCS pressure ECCS actuation signals
= Addition of low and low-low RPV riser level actuation signal

= Addition of high-high RCS pressure and high-high RCS T, ECCS actuation setpoints for BDBEs

ve

PM-179462 Rev. 0
Copyright © 2025 NuScale Power, LLC. Template #: 0000-21727-F01 R10



NuScale Nonproprietary

Section 6.3, Emergency Core Cooling System (cont.)

« ECCS changes:

o ECCS includes an ECCS supplemental boron (ESB)
feature:

= Boron hoppers, condensate channels, dissolvers, mixing
tubes

o Addition of 8-hour ECCS actuation timer following reactor
trip

e 14 audit items and 5 RAIs resolved

FSAR Figure 6.3-2: Emergency Core

PM-179462 Rev. 0 Cooling System Operation
Copyright © 2025 NuScale Power, LLC. Template #: 0000-21727-F01 R10
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Section 6.4, Control Room Habitability

« CRHS changes:
o Ten minute delay added to actuation due to a loss of power to battery chargers
o Toxic gas detection is within the scope of COL Item 6.4-1

« Removed previous COL Item 6.4-5 that required testing and inspection requirements be specified
for CRHS

 Audit and RAI Results

o One audit item concerning test method for test 16.02.03 (FSAR Table 14.2-16) and COL Item 6.4-1,
resolved successfully

PM-179462 Rev. 0
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Section 6.5, Fission Product Removal and Control Systems

 Unchanged from DCA

PM-179462 Rev. 0
Copyright © 2025 NuScale Power, LLC.
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Section 6.6, Inservice Inspection and Testing of Class 2 and 3 Components

* No significant changes from DCA

o Inservice Inspection of Class 2 and 3 components satisfies relevant 50.55a requirements and allows
optional RG 1.147 code cases

 Removed previous COL Item 6.6-1
o Inservice testing program is described in Section 3.9.6

PM-179462 Rev. 0
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Section 17.4: Reliability Assurance Program

As in the DCA, the Design Reliability Assurance Program (D-RAP) reviews and approves safety and risk
classification

NuScale re-evaluated the structures, systems, and components (SSC) classifications for the US460
standard plant design

D-RAP expert panel insights resulted in changes to methodology for panel insights, without design changes
= Steam generator tubes are safety-related, not risk-significant
= Control rod drive mechanisms are safety-related, not risk-significant

Audit Results

o 10 items resolved in audit and resulted in updates to FSAR Section 8.2 and Figure 17.4-1 to clarify the SSC classification
process and corresponding section references.

RAI Results

o RAI 10199, Question 17.4-11 Resolved

= Clarified the process does not assume risk significance based on safety-related classification

» Resulted in clarifications to the default classification in FSAR Section 17.4.3.2 and role of backup diesel generators in Table 19.1-56
(Revision 2)

PM-179462 Rev. 0
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Chapter 19 Probabilistic Risk Assessment and Severe Accident Evaluation

 19.1 Probabilistic Risk Assessment

« 19.2 Severe Accident Evaluation

« 19.3 Regulatory Treatment of Nonsafety Systems

 19.4 Strategies and Guidance to Address Mitigation of Beyond-Design-Basis Events

 19.5 Adequacy of Design Features and Functional Capabilities Identified and Described for Withstanding
Aircraft Impacts

Application review summary:

* 156 audit issues resolved in the audit, including 84 document requests
e 15 RAI questions resolved

Note: an asterisk (*) indicates information that was added to Revision 2 of the SDAA

PM-179462 Rev. 0
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Section 19.1: Probabilistic Risk Assessment

General Overview

10 CFR 52.137(a)(25) requires a standard design applicant to develop a design-specific PRA.

 When a site is chosen and a plant built, a licensee will develop and maintain a plant-specific PRA for the life of
the plant (that is, each plant shall have a living PRA).

o The SDAA includes COL items that ensure the applicant has a PRA in the combined license, construction, and
operational phases.
 The purposes of the PRA at the design phase include:
o evaluate the overall safety of the plant design
o provide insights for potential design improvements

 The safety goals of the Commission are a core damage frequency (CDF) of less than 1.0E-4 each reactor
year, and a large release frequency (LRF) of less than 1.0E-6 each reactor year.

PM-179462 Rev. 0
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Comparison of PRA Results (mean values)

US600 DCA

US460 SDAA

Full Power
‘ Hazard CDF (per mcyr) LRF (per mcyr)
Internal Events 3.0E-10 2.3E-11
Internal Fires 9.7E-10 4.3E-11
Internal Floods 6.1E-11 <1E-15
External Floods 8.7E-10 7.9E-14
High Winds (Tornado) 9.9E-11 <1E-15
High Winds (Hurricane) 7.2E-10 6.4E-14
Seismic (SMA) 0.88¢g
Low Power and Shutdown
‘ Hazard CDF (/mcyr) LRF (/mcyr)
Internal Events 4.9E-13 2.0E-14
‘Module Drop 8.8E-08 N/A
Multi-Module

Conditional Conditional

Probability Probability
‘ Hazard of Core Damage of Large Release
Multi-Module 0.13 0.01

Full Power
Hazard CDF (per mcyr) LRF (per mcyr)
Internal Events 6.0E-09 6.6E-13
Internal Fires 4.6E-09 1.3E-11
Internal Floods 1.6E-10 3.4E-14
External Floods 9.5E-09 1.4E-12"
High Winds (Tornado) 2.6E-09 1.6E-13
High Winds (Hurricane) 1.9E-08 1.3E-12
Seismic (SMA) 0.92¢g
Low Power and Shutdown
Hazard CDF (/mcyr) LRF (/mcyr)
Internal Events 4.0E-11 3.5E-12
Module Drop 1.8E-08 N/A
Multi-Module
Conditional Conditional
Probability Probability
Hazard of Core Damage of Large Release
Multi-Module 0.21 0.03

Composite CCFP < 0.1

mcyr = module critical year

Composite CCFP < 0.1

CCFP = conditional containment failure probability
PM-179462 Rev. 0 SMA = seismic margin assessment

Copyright © 2025 NuScale Power, LLC.
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Section 19.1: Probabilistic Risk Assessment

Overview of PRA Results

* Internal events CDF increased, in part because of changes to ECCS, such as reducing the number of RVVs
from three to two, the addition of an 8-hour actuation timer, and the addition of redundant trip valves on RRVs
and RVVs.

o from 3.0E-10 per module critical year (mcyr) to 6.0E-09 per mcyr

* Internal events LRF decreased, primarily because of changes to ECCS that allow breaks outside of
containment with failed containment isolation to be mitigated without the need for operator action or inventory
makeup.

o from 2.3E-11 per mcyr to 6.6E-13 per mcyr

PM-179462 Rev. 0
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Section 19.1: Probabilistic Risk Assessment

Mitigation of unisolated breaks outside of containment

« Early ECCS actuation can limit coolant loss from the break by reducing system to atmospheric pressure.
o core stays covered and core damage is avoided without requiring addition of coolant to the module

* Relevant design changes:
o removal of inadvertent actuation blocks on the reactor vent valves
o addition of low reactor pressure vessel riser level ECCS actuation signal
o addition of venturi flow restrictors to CVCS injection and discharge lines to limit maximum break flow

 NuScale added an uncertainty to Table 19.1-28 addressing the low likelihood of weld failures between
the CNV and the CIVs for CVCS*.

o The low likelihood of this weld failure, combined with leak identification and response requirements, minimize
the impact of this event on the LRF.

PM-179462 Rev. 0
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Section 19.1: Probabilistic Risk Assessment

Criteria for Risk Significance

« For determining component candidates for risk significance, NuScale uses both an absolute criterion and a
sliding scale.

* The sliding scale only applies to relative FV threshold; there is no change to the absolute conditional core
damage frequency (CCDF) and conditional large release frequency (CLRF) thresholds.

* Atlower CDF and LRF, a higher Fussell-Vesely (FV) value is tolerated due to the low absolute risk.
* The criteria are listed in FSAR Table 19.1-19, Criteria for Risk Significance:

PM-179462 Rev. 0
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Section 19.2: Severe Accident Evaluation

« New COL Item 19.2-4 related to survivability*:

o “An applicant that references the NuScale Power Plant US460 standard design will identify from Table 19.2-8
(Equipment Survivability List) the components and their severe accident doses for cases where the severe accident

dose is greater than the environmental qualification dose.”
o This COL item ensures that severe accident dose requirements are captured by the licensee in equipment
specifications.

PM-179462 Rev. 0
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Section 19.3: Regulatory Treatment of Nonsafety Systems

* No change in methodology or results from the DCA: no SSC satisfy the criteria for Regulatory Treatment of
Nonsafety Systems.

PM-179462 Rev. 0
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Section 19.4: Strategies and Guidance to Address Mitigation of Beyond-Design-
Basis Events

* An applicant that references the NuScale Power Plant US460 standard design has the responsibility of
addressing mitigation of beyond-design basis events in accordance with 10 CFR 50.155.

* NuScale has presented its topical report on the NuScale Power Plant Design Capability to Mitigate Beyond-
Design-Basis Events to the ACRS.

PM-179462 Rev. 0
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Section 19.5: Adequacy of Design Features and Functional Capabilities Identified
and Described for Withstanding Aircraft Impacts

- High-level SDAA design changes reflected in the Aircraft Impact Analysis (AlA):

o

0]

The SDAA Reactor Building (RXB) reflects 6 modules (12 modules in the DCA) with updated building and site layout
configuration.

In the SDAA the RXB uses steel-plate composite (SC) walls along with reinforced concrete (RC) members.

» Additional AlA differences in the SDAA:

0]

0]

0]

PM-179462 Rev. 0

No other buildings are credited as intervening structures in the analysis (DCA credited the Radioactive Waste Building)
FSAR Section 19.5.1 updates how the assessment was performed, including models for concrete and steel

FSAR Section 19.5.4.1 Physical Damage updates reflect key design changes with the updated analysis for SC
construction and site layout

Reactor Building equipment door design changed (with the SC construction) and details updated for the key design
feature including reinforcement and connection details

Emergency core cooling system (ECCYS) identified as a key design feature to ensure adequate core cooling

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



NuScale Nonproprietary

Section 19.5: Adequacy of Design Features and Functional Capabilities Identified
and Described for Withstanding Aircraft Impacts

« Audit Responses
o 12 audit questions, 4 resolved with no changes to the SDAA, 8 transitioned to RAI

e RAI Results

o 8 RAls: Resulted in additional design details additions in FSAR Section 19.5 to support the RAI responses
= Clarification on the basis of steel composite wall efficacy for resisting aircraft impact
= Clarified details of certain structural features credited as key design features for aircraft impact analysis
» Reactor building equipment door details were discussed for equivalence to SC walls
= Key design features added to the SDAA consistent with NEI 07-13 guidance

« SDAA Revision 2 updates to include AIA key design feature updates in FSAR Section 19.5 with supporting
Figure 1.2 updates, conclusions remain the same:

o Consistency with NEI 07-13 Revision 8
o Meets 10 CFR 50.150(a) with containment intact, core cooling capability, and spent fuel pool integrity

PM-179462 Rev. 0
Copyright © 2025 NuScale Power, LLC. Template #: 0000-21727-F01 R10
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o |

Acronyms

ACRS Advisory Committee on Reactor Safeguards ISI inservice inspection

AlA Aircraft Impact Analysis IST Inservice Testing

BDBE beyond-design-basis event ITAAC Inspections, Tests, Analyses, and Acceptance Criteria
CCDF conditional core damage frequency LOCA loss-of-coolant accident

CCFP conditional containment failure probability LRF large release frequency

CDF core damage frequency mcyr module critical year

CFR Code of Federal Regulations MSLB main steam line break

CITF containment isolation test fixture NEI Nuclear Energy Institute

CIv containment isolation valve NRC Nuclear Regulatory Commission
CLRF conditional large release frequency PAR passive autocatalytic recombiner
CNTS containment system PRA Probabilistic Risk Assessment

CNV containment vessel PZR pressurizer

COL combined license RAI Request for Additional Information
CRHS control room habitability system RC reinforced concrete

CVCS chemical and volume control system RCS reactor coolant system

DCA Design Certification Application RG Regulatory Guide

DL discharge line RRV reactor recirculation valve

D-RAP Design Reliability Assurance Program RVV reactor vent valve

ECCS emergency core cooling system RXB Reactor Building

ESB ECCS supplemental boron SC steel-plate composite

ESF engineered safety feature SDAA Standard Design Approval Application
FSAR Final Safety Analysis Report SER Safety Evaluation Report

FV Fussell-Vesely SG steam generator

IAB inadvertent actuation block SMA seismic margin assessment

IL injection line SSC structures, systems, and components
IORV inadvertent operation of a relief valve

PM-179462 Rev. 0

Copyright © 2025 NuScale Power, LLC.
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NuScale SDAA FSAR Chapter 6 Review

Overview

NuScale submitted Chapter 6, “Engineered Safety Features” Revision
0 of the SDAA FSAR on December 31, 2022, and Revision 1 on
October 31, 2023

NRC regulatory audit of Chapter 6 was performed from March 2023
to August 2023, generating 46 audit issues

Questions raised during the audit were resolved within the audit. Six
RAls were issued, and the responses were acceptable

Staff completed Chapter 6 review and issued an advanced safety
evaluation to support today’s ACRS Subcommittee meeting

No significant changes between draft SE provided to ACRS on
1/18/25 and SE submitted on 2/12/25
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NuScale SDAA FSAR Chapter 6 Review

Contributors

+* Technical Reviewers
1 Robert Davis, NRR/DNRL/NPHP
[ Matthew Yoder, NRR/DNRL/NCSG
1 Syed Haider, NRR/DSS/SNSB
( Dan Widrevitz, NRR/DNRL/NVIB
[ Brian Lee, NRR/DSS/SCPB
O Anne-Marie Grady, NRR/DRA/APLC
 Ryan Nolan, NRR/DSS/SNRB
[ Sean Piela, NRR/DSS/SNRB
[ Shanlai Lu, NRR/DSS/SNRB
(d David Nold, NRR/DSS/SCPB
O Stephen Cumblidge, NRR/DNRL/NPHP
O Hanry Wagage, NRR/DSS/SCPB
¢ Project Manager
— Getachew Tesfaye, NRR/DNRL/NRLB
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NuScale SDAA FSAR Chapter 6 Review

Sections

Section 6.1 — Engineered Safety Feature Materials

Section 6.2 — Containment Systems

Section 6.3 — Emergency Core Cooling System

Section 6.4 — Control Room Habitability

Section 6.5 — Fission Product Removal and Control Systems

Section 6.6 — Inservice Inspection and Testing of Class 2 and 3 Systems and
Components

Section 6.7 — Main Steamline Isolation Valve Leakage Control System
(BWR)
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NuScale SDAA FSAR Chapter 6 Review

Section 6.1.1 Engineered Safety Features Materials

¢ Significant differences between NuScale DCA FSAR

and NuScale SDAA FSAR include:

U The use of ASME Code Case N-774, “Use of 13Cr-4Ni (Alloy UNS
S41500) Grade F6NM Forgings Weighing in Excess of 10,000 Ib (4540
kg) and Otherwise Conforming to the Requirements of SA-336/SA-
336M for Class 1, 2, 3 Construction Section Ill, Division 1.”

 Code Case N-774 is listed in Regulatory Guide 1.84, Rev. 39,
“Design, Fabrication, and Material Code Case Acceptability, ASME
Section Ill, Division 1,” as permitted for use without conditions.

* F6NM replaces SA-508, Grade 3, Class 2 from the previous design for the
upper CNV and a portion of the lower CNV below the upper/lower
vessel flange.

Non-Proprietary



NuScale SDAA FSAR Chapter 6 Review

Section 6.1.1 Engineered Safety Features Materials

s Welding/fabrication when using F6BNM requires
special considerations in addition to ASME Code
requirements:

O The applicant has considered the effect of welding procedures on the
Martensite start (M,) and Martensite finish (M;) temperatures

O Applicant will not follow recommended preheat temperature listed in Section
lll, non-mandatory Appendix D regarding weld preheat temperatures

O The applicant is employing an extensive testing program to determine the
appropriate preheat temperature to prevent hydrogen cracking while at the
same time promote martensite formation.
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NuScale SDAA FSAR Chapter 6 Review

Section 6.1.1 Engineered Safety Features Materials

s Welding/fabrication when using F6BNM requires
special considerations in addition to ASME Code
requirements (cont):

JWelding processes that employ flux may require post weld
heat treatment (PWHT) times than those specified in
ASME Code.

e Oxygen pickup from flux welding processes may require
PWHT times greater than those specified in ASME Code
to ensure adequate impact toughness.

Non-Proprietary



NuScale SDAA FSAR Chapter 6 Review

Section 6.1.1 Engineered Safety Features Materials

s Welding/fabrication when using F6BNM requires
special considerations in addition to ASME Code

requirements (cont):

d ASME Code specifies that the PWHT temperature range, for FENM welds, is
1050°F to 1150°F. The lower critical (Acl) temperature for 410NiMo type
weld metals and F6ENM base material can be as low as 1150°F or slightly lower.

(1 SDAA Section 6.1.1.1 will be modified to state, “Post weld heat treatment of
SA-336 Gr F6NM for the CNV and supports shall be 1075°F +/- 25°F”

* Provides adequate margin to ensure that PWHT temperature does not
exceed Acl.

1 Staff determined that additional controls/considerations placed on the
fabrication of FENM are adequate.

O Staff conclusion did not change from the DCA
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NuScale SDAA FSAR Chapter 6.2.1/6.2.2 Review
Major Design Changes from DCA to SDAA

NPM-160 for

US600 (DCA)

NPM-20 for
US460 (SDAA)

Rated thermal power

CNV upper vessel material

Reactor pool level

Initial Reactor pool temperature

Initial CNV wall temperature above pool level
Number of RVVs

IABs used on

IAB release pressure range

Venturis used on

DHRS operation for the DBE mitigation
CNV design pressure

CNV design temperature

Non-Proprietary

160 MWt

SA-508

65 ft

110 °F

240 °F

3

RRVs & RVVs
900-1000 psid
None

Not credited
1050 psia
550 °F

250 MWt
SA-336 (FENM)
52 ft

140 °F (TS=120 °F)
500 °F

2

RRVs

400-500 psid
RRVs & RVVs
Credited

1200 psia

600 °F



NuScale SDAA FSAR Chapter 6.2.1/6.2.2 Review

Additional Significant Changes from DCA to SDAA
+* Containment Response Analysis Methodology (CRAM) TeR was IBRed in the DCA. Modified
CRAM for the SDAA CNV design for NPM-20 is a part of the LOCA EM TR-0516-49422.

% A CNV free volume ITAAC included in SDAA to ensure that the as-built CNV free volume
bounds the minimum value of 6000 ft3 used in the CNV safety analyses.
+* DHRS credited to SDAA CNV DBEs: Reactor cooling pool heat-up and thermal stratification
effects on DHRS and CNV heat removal performance degradation
O Sensitivity of the CNV LOCA T/H response to break size & ECCS actuation
O Justification for the natural convection heat transfer modeling

O NuScale provided necessary analyses and justification through RAI 10359 response
» Containment P/T limiting design basis events have changed

*0

Peak CNV Pressure DBE Inadvertant RRV opening RCS discharge line break LOCA
Peak CNV Pressure 994 psia 937 psia

CNV Pressure Margin ~5% (VS. Pyesign = 1050 psia) ~22% (VS. Pyesign = 1200 psia)
Peak CNV Temperature DBE RCS injection line break LOCA RCS discharge line break LOCA
Peak CNV Wall Temperature 526 °F 533 °F

CNV Temperature Margin 24 °F (vs. Tyegign = 550 °F) 67 °F (vs. Tjegign = 600 °F )

Non-Proprietary



NuScale SDAA FSAR Chapter 6.2.1/6.2.2 Review
Staff Confirmatory Analysis Results for the SDAA NPM-20 CNV

s Staff (MELCOR) & Applicant’'s (NRELAPS) Results for the Combined P/T Limiting DBA Case

U LOCA caused by RCS (CVCS) discharge line break from the downcomer (limiting CRAM DBE)
(DL) — A primary system’s M&E release event

s NRELAPS5 Results:
U Peak containment pressure predicted is 937 psia (<1200 psia limit)

0 Maximum containment wall temperature predicted is 533 °F (< 600 °F limit)

Non-Proprietary



NuScale SDAA FSAR Chapter 6.2.1/6.2.2 Review

Conclusions

% The containment safety analyses appropriately modeled the relevant
phenomena in the NPM-20 CNV response including condensation heat
transfer, non-condensable gas effect, decay heat, choked flow,
DHRS/ECCS impact, and CNV heat removal to the reactor pool.

* NuScale CNV design incorporates sufficient conservatism in the NPM-20
CNV model ICs/BCs for the US460 design.

* NuScale SDAA FSAR Chapter 6 provides sufficient and acceptable
information for analyzing the M&E release into the CNV for the spectrum of
primary and secondary design basis events, and determining the limiting
CNV pressure and temperature response.

<&

D)

» NuScale CNV design meets all regulatory requirements and acceptance
criteria for the containment safety design.

L)

Non-Proprietary



NuScale SDAA FSAR Chapter 6.2.5 Review
Significant Changes from DCA to SDAA

bCa

Applicable Regulation
Guidance

Combustible Gas Control
Safety category

ITAAC

Tech Specs
CGC technical report
Exemption Request #2

14

10 CFR 50.44(c)

SRP 6.2.5, 19.0

CNV combustion analysis
No PAR

none

none
TR-0716-50424, rev 1

Uncertain means of post-
accident monitoring of H,, O,

Non-Proprietary

10 CFR 50.44(d)

RG 1.7, SRP 19.0

PAR maintains inert CNV
Safety-related PAR

Physical arrangement and
installation; analysis and test of
recombination rate; part of EQ

LCO 3.6.4 on PAR operability
Several - prop, ECI

No post-accident H,, O,
monitoring



NuScale SDAA FSAR Chapter 6.2.5 Review
Acceptability of 50.44(d) as Applicable Regulation for CGC in SDAA

% The CNV is not inert (<4% O, in presence of H,) during a
design basis accident (DBA) in the first 24 hours of a non-core
damage AQOO.

¢ 10 CFR 50.44(c) applies mainly to severe accidents

** 10 CFR 50.44(d)(2) applies to the “the safety impacts of
combustible gases during design basis and significant beyond
design basis accidents...”
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NuScale SDAA FSAR Chapter 6.2.5 Review

Conclusion

** Combustible Gas Control conclusion:

A During non-core damage DBA LOCA, PAR is credited to
maintain an inert CNV

dPost severe accident, CNV remains inert without crediting
PAR

A During long term radiolysis, PAR is credited to maintain an
inert CNV

¢ Exemption request #2

Post accident monitoring of H, and O, not required to
assess core damage. Assessment to be accomplished by

core exit thermocouples and radiation monitors beneath
the bioshield.
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NuScale SDAA FSAR Chapter 6 Review
Section 6.2.7 Fracture Prevention Containment Vessel

¢ Significant differences between NuScale DCA FSAR
and NuScale SDAA FSAR include:

L F6NM replaces SA-508, Grade 3, Class 2 from the previous design for the
upper CNV and a portion of the lower CNV below the upper/lower
vessel flange.

L Staff verified that material change would not result in significant impacts on
fracture toughness management of CNV.

O Staff conclusion did not change from DCD.
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NuScale SDAA FSAR Chapter 6 Review
Section 6.3 Emergency Core Cooling System (ECCS)

Significant differences between NuScale DCA FSAR and
NuScale SDAA FSAR include:

+» Addition of passive Emergency Supplemental Boron (ESB) feature.
U Chapter 14 includes first of a kind test

U Extended Passive Cooling topical report and SDAA 15.0.5 contain boron
transport methodology and analysis

+* Removal of Inadvertent Actuation Block Valves (IABs) on Reactor Vent Valves
(RVVs) — IABs retained for Reactor Recirculation Valves (RRVs).

¢ Inclusion of flow restricting venturis in RVVs and RRVs.

Q Exclusion of flange breaks from LOCA break spectrum evaluated in SER 15.6.5
¢ ECCS actuation signals changed to RPV riser level.

U Chapter 15 review confirms modeling of the riser level sensor
+» 8 hour timer actuates ECCS valves after an automatic or manual trip

[ Recirculates boron from ESB into core to maintain subcriticality

U Vents accumulated combustible gas from radiolysis
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Presentation to the ACRS Subcommittee
Staff Review of NuScale SDAA FSAR, Revision 1

Chapter 17, “Quality Assurance and Reliability
Assurance,”
Section 17.4, “Reliability Assurance Program”

February 18, 2025
(Open Session)
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NuScale SDAA FSAR Section 17.4 Review

Overview

*¢* NuScale submitted Chapter 17, “Quality Assurance and
Reliability Assurance,” Revision O of the NuScale SDAA FSAR
on December 28, 2022, and Revision 1 on October 31, 2023.

** NRC performed a regulatory audit as part of its review of
Chapter 17, Section 17.4, from March 2023 to June 2024.

¢ Questions raised during the audit were resolved within the
audit. One RAIl was issued, and the response was acceptable.

¢ Staff completed the review of Chapter 17, Section 17.4 and
issued an advanced safety evaluation to support the ACRS
Subcommittee meeting.

¢ No significant changes between draft SE provided to ACRS on
1/18/25 and SE provided on 2/12/25

Non-Proprietary



NuScale SDAA FSAR Section 17.4 Review

Contributors

¢ Technical Reviewers
JAlissa Neuhausen, NRR/DRA/APLC
(dSteven Alferink, NRR/DRA/APLC
A Keith Tetter, NRR/DRA/APLC

¢ Project Managers
dProsanta Chowdhury, PM, NRR/DNRL/NRLB
JGetachew Tesfaye, Lead PM, NRR/DNRL/NRLB
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NuScale SDAA FSAR Section 17.4 Review
Significant Changes from DCA to SDAA

EDAS provides power to maintain ECCS valves closed during normal
operation and contributes to defense in depth in the design.
J Reactor vent valves do not include an inadvertent actuation block
valve.

Safety-related PAR added to maintain the containment atmosphere inert
during design-basis events and significant beyond-design-basis events.

Safety-related steam generator system and safety-related components in
the control rod drive system are not identified as risk-significant in FSAR
Table 17.4-1

[ These SSCs perform the same system functions in the US600 design
and were identified as risk significant in the DCA.

Non-Proprietary



NuScale SDAA FSAR Section 17.4 Review

Conclusion

Augmented design requirements for EDAS are comparable with the design
requirements for D-RAP SSCs.

SER Section 6.2.5 concludes that the safety classification of the PAR is
acceptable.

The SGS and CRDS components are safety-related and subject to the
requirements of the QAPD TR described in FSAR Section 17.5.

The staff finds that the design and quality requirements...

[ for EDAS, the PAR, SGS, and the safety-related CRDS components meet
the intent of the Commission policy stated in item E of SECY-95-132.

U resulting from the classification of SSCs is consistent with the intent of
guidance in SRP Section 17.4.
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NuScale SDAA FSAR Chapter 19 Review

Overview

NuScale submitted Chapter 19, “Probabilistic Risk Assessment and Severe
Accident Evaluation,” Revision 0 of the NuScale SDAA FSAR on December
31, 2022, and Revision 1 on October 31, 2023

NRC regulatory audit of Chapter 19 was performed from March 2023 to
August 2023, generating 173 audit issues

Issues raised during the audit were resolved within the audit. 6 RAls (15
Questions) were issued, and the responses were acceptable

Staff completed Chapter 19 review and issued an advanced safety
evaluation to support today's ACRS Subcommittee meeting

Since providing draft SE to ACRS on 1/18/25, Table 19.1-4 was updated to
include COL Item Nos. 19.1-7 and 19.1-8, which were inadvertently
missed from the draft SE
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NuScale SDAA FSAR Chapter 19 Review

Contributors

/7

*%* Technical Reviewers

— Alissa Neuhausen, Branch Chief, — Anne-Marie Grady, NRR/DRA/APLC
NRR/DRA/APLC — Steven Alferink, NRR/DRA/APLC

— Marie Pohida, NRR/DRA/APLC — George Wang, NRR/DEX/ESEB

— Sunwoo Park, NRR/DRA/APLC — Thinh Dinh, NRR/DRA/APLB

— Keith Tetter, NRR/DRA/APLC — Ryan Nolan, NRR/DSS/SNRB

— Michael Swim, NRR/DRA/APLC

/7

** Project Managers
— Alina Schiller, PM, NRR/DNRL/NRLB

— Getachew Tesfaye, Lead PM,
NRR/DNRL/NRLB
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NuScale SDAA FSAR Chapter 19 Review

Sections

+¢* 19.1 Probabilistic Risk Assessment
** 19.2 Severe Accident Evaluation
** 19.3 Regulatory Treatment of Nonsafety Systems

¢ 19.4 Strategies and Guidance to Address Mitigation of
Beyond-Design-Basis Events

¢ 19.5 Adequacy of Design Features and Functional Capabilities
ldentified and Described for Withstanding Aircraft Impacts
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NuScale SDAA FSAR Chapter 19 Review
Significant Changes to Risk Profile Between DCA and SDAA

+** Core Damage Frequency (CDF)

JCDF increased due to more frequent actuation of ECCS
valves.

(dDominant contributors to CDF include high winds, module
drop, external floods, internal events, and internal fires.

+** Large Release Frequency (LRF)
JLRF decreased due to earlier actuations of ECCS valves.

L Contribution to LRF from breaks outside containment
decreased.

JAddition of digital reactor building crane control system
minimizes operator error.
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NuScale SDAA FSAR Chapter 19 Review

Focus Areas for PRA and SA Review

*** Impact of changed ECCS actuation setpoints

s Augmented DC power system (EDAS) modeling
¢ CVCS line breaks outside containment

¢ Unisolable CVCS breaks outside containment

¢ Density wave oscillation (DWQ) impact on Steam Generator
Tube Failure (SGTF)

¢ Addition of reactor building crane (RBC) digital control system
¢ Top Support Structure (TSS) connection to RBC
¢ Addition of passive autocatalytic recombiner (PAR)
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NuScale SDAA FSAR Chapter 19 Review
Impact of ECCS Actuation Changes on CDF and LRF

** Approximately 90 percent of core damage scenarios involve
incomplete ECCS actuation.

¢ Low RCS level (top of the riser) and Low Low RCS level (mid-
riser) result in earlier ECCS actuation.

*»* 8-hour ECCS timer added; Operator action to bypass timer
after checking shutdown margin and hydrogen concentration
found not to be a significant human action.
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NuScale SDAA FSAR Chapter 19 Review

EDAS Modeling in PRA

ECCS reactor vent valves held closed by EDAS

** Not identified as risk significant from PRA importance measures.
¢ Single failure proof system.

*»* Physical separation between divisions.

¢ Failure of two channels of module-specific EDAS results in reactor
trip and ECCS actuation.

(J CCFs not modeled between electrical buses in separate
compartments

(J Data for EDAS CCF modeled in PRA is derived from operating
plant data where DC power is safety-related

** FSAR states that EDAS will be included in the Owner Controlled
Requirements Manual (OCRM) and the Maintenance Rule.
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NuScale SDAA FSAR Chapter 19 Review

CVCS line breaks outside containment

*»* Flow restricting venturis in injection and discharge lines
control inventory loss and reduce LRF from CVCS line breaks
outside of containment.

> |f at least one train of the DHRS is available and all ECCS valves
are open, PRA success criteria are met.

JPumped injection via CFDS and CVCS is not needed for

scenarios where all ECCS valves open in contrast to the
DCA.
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NuScale SDAA FSAR Chapter 19 Review

Unisolable CVCS breaks outside containment

*** The likelihood of weld failures at the junction between the
containment vessel and the CVCS containment isolation valves
are not modeled in the PRA.

*¢* The plant behavior and consequences of an unisolable CVCS
LOCA outside of containment are modeled through the CVCS
break downstream of containment isolation with failure of
containment isolation.

¢ The low weld failure frequency is identified as a key source
of Level 2 uncertainty.

*¢* The impact on LRF is minimized by leak detection and
operator response.
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NuScale SDAA FSAR Chapter 19 Review
DWO Impact on SGTF Initiating Event and PRA Results

<&

L)

* PRA did not explicitly model impact of DWO on SGTF.

» Staff considered worst-case hypothetical impacts of DWO on
PRA results.

A Multiple SGTF
(JLoss of both trains of DHRS

¢ NuScale sensitivity analyses demonstrate that the PRA results
and insights are insensitive to the SGTF initiating event
frequency and a loss of both trains of DHRS.

L)

<&

L)

L)
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NuScale SDAA FSAR Chapter 19 Review
RBC Control System Reduces Module Drop Contribution

*»* The RBC digital control system significantly decreases the
contribution of operator errors of commission.

¢ Dominant contributors to module drop are redundant load
path failures (i.e., catastrophic gear box and wire rope
failures)

*»* The RBC digital control system is classified as non-safety
related, risk significant, and SIL3.
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NuScale SDAA FSAR Chapter 19 Review

TSS Connection to Module Crane

+*» If a dropped module strikes an operating module, piping,
including pressurizer spray piping and DHRS piping, at the front
of the NPM has the potential to be impacted.

** The safety-related CVCS CIVs location under the TSS protects
these CIVs from postulated dropped NPM impacts.

A The TSS is classified as non-safety related and risk significant
in FSAR Table 17.4-1.

+** If the CIVs close but both trains of DHRS are unavailable, if one
RSV successfully cycles open and closed, as needed, the RCS
depressurizes, and the ECCS is demanded.

+** If the RSVs fail to open, ECCS functioning remains a success path.
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NuScale SDAA FSAR Chapter 19 Review
Addition of PAR

s A single safety-related passive autocatalytic recombiner (PAR) was added
to the design.

** The PAR is not modeled in the PRA.
+* Equipment survivability dose for PAR:
[ Post severe accident, the two functions that must be maintained are
containment integrity and post-accident monitoring.
1 The PAR has been added to Table 19.2-8, “Equipment Survivability
List.”

1 A new COL Item 19.2-4 states that the COL applicant will identify from
Table 19.2-8, “Equipment Survivability List,” the components and their
severe accident doses for cases in which the severe accident dose is
greater than the EQ dose, as described in COL Item 19.2-4
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NuScale SDAA FSAR Chapter 19 Review

Conclusion

Staff reviewed the NuScale US460 design-specific PRA and other PRA-
related information in FSAR Section 19.1, in accordance with:

1 SRP Section 19.0.
(1 DC/COL-ISG-028 for applicable modes and hazards

The applicant addressed the full scope of internal and external initiating
events for both full power and LPSD conditions.

The applicant developed quantitative risk insights for multi-module
internal events and qualitative risk insights for multi-module shutdown
and external events.

The PRA is of sufficient technical adequacy to support the SDA.

The staff’s review concludes that the Commission’s CDF and LRF goals
have been met with margin.
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NuScale SDAA FSAR Chapter 19 Review

Conclusion

H, Combustion in the CNV

** The DCA addressed a potential combustion event in the CNV analytically and demonstrated
that the CNV design pressure was not exceeded.

+* SDAA added a PAR which precludes combustion events from occurring during DBAs and SAs.

Containment Performance (no combustion)
+» SDAA Table 19.2-1, "Core Damage Simulations for SA Evaluation", identifies the spectrum of
severe accidents that may challenge CNV integrity.

s SDAA Tables 19.2-2 — 19.2-7 document that CNV design pressures, including H2 generated,
are not exceeded.

Conclusion
The applicant addressed severe accidents consistent with Commission policy.
SDAA design for containment performance meets:

¢ the containment structural integrity criteria of RG 1.7, rev 3, "Control of Combustible Gas
Concentrations in Containment."

s the containment leak tight criteria of SECY-93-087.
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NuScale SDAA FSAR Chapter 19 Review
BDG Evaluation for RTNSS

+** BDGs not scoped into RTNSS
1) Do not prevent the occurrence of an initiating event
2) Not needed for long-term, post-accident plant capabilities
3) Not needed to support defense-in-depth systems

s All components of the backup power supply system, including
the BDG enclosures, are seismic Category lll.

** The BDG enclosure is rated for wind speeds in excess of the
weather-related events considered in the LOOP initiating event.

Criterion C: SSC functions relied to meet the Commission goals for CDF < 1x10-4/yr and
LRF < 1x10-6 /yr and SSCs needed to maintain initiating event frequencies at the comprehensive
baseline PRA levels (SECY-94-084)
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NuScale SDAA FSAR Chapter 19 Review

Conclusion

¢ Staff has reviewed the NuScale US460 evaluation of RTNSS
SSCs in FSAR Section 19.3, in accordance with:

SRP Section 19.3.
* NuScale did not identify any SSCs in the scope of RTNSS.

» Staff finds that no SSCs meet the criteria for requiring
additional regulatory treatment.

4

L)

L)

4

L)

L)
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NuScale SDAA FSAR Chapter 19 Review

Aircraft Impact Analysis

Adequacy of Design Features and Functional Capabilities Identified and
Described for Withstanding Aircraft Impacts: Structural

*» Steel-Plate Composite Walls (only applicable to SDAA)

(1 Both global and local assessment use experimental data to benchmark
the methodology and results

1 Followed NEI 07-13, Revision 8 with no exceptions

s Additional key design features (only applicable to SDAA)
QO Strengthen SC wall to RC slab connections
O Local detailing with tie rods in SC wall-to-wall connection
O Structural steel beam seat connections along RX-B and RX-D

¢ Credit RWB as Intervening Structure to limit potential strike locations to the
west end of the RXB (only applicable to DCA)

Non-Proprietary



Integrated Review Approach — Communication Tool

5 Principles of Risk Informed Decis_

Principle 1: Meets current regulations or * Yellow indicates applicant/licensee has provided some information on the topic.
exemption requested Staff still needs information, but there’s a clear path forward.

* Green indicates that all reviewers agree that applicant/licensee has provided
sufficient information.
* E.g., backup systems that are available to mitigate the event

* Red indicates that there is broad agreement that applicant/licensee did not provide
information to make a regulatory finding. There is no clear path forward.

* Integrated review team is established among technical review branches and risk
analysts to align on a decision considering all 5 principles of RIDM.

Principle 5: Performance measurement
strategies available for monitoring

Non-Proprietary



BDG
CCF
CDF
CFDS
CIV
COL
CVCS
DCA
DHRS
DWO
ECCS
EDAS
EQ
FSAR
LOCA

Acronyms

Backup Diesel Generator

Common Cause Failure

Core Damage Frequency
Containment Flood and Drain System
Containment Isolation Valve
Combined License

Chemical and Volume Control System
Design Certification Application
Decay Heat Removal System

Density Wave Oscillations
Emergency Core Cooling System
Augmented DC Power System
Equipment Qualification

Final Safety Analysis Report

Loss of Coolant Accident

LOOP
LRF
NPM
OCRM
PAR
PRA
RBC
RCS
RSV
RTNSS
SBO
SDAA
SGTF
SRP
TSS

Loss of Offsite Power

Large Release Frequency

Nuclear Power Module

Owner Controlled Requirements Manual
Passive Autocatalytic Recombiner
Probabilistic Risk Assessment

Reactor Building Crane

Reactor Coolant System

Reactor Safety Valve

Regulatory Treatment for Non-Safety-Systems
Station Blackout

Standard Design Approval Application
Steam Generator Tube Failure

Standard Review Plan

Top Support Structure

Non-Proprietary
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