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now proceed on with the meeting.
John Segala, Chief of the Advanced
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IPANT: Dennis?
(AN BLEY: Just before we go ahead,

CORRADINTI: Just so the members
r of the DOE NEAC subcommittee on
or on reactor technology. So I've
reference material before.
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bf member, in order to comply with
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his Department of Energy Nuclear
the former

Committee, as well as
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I provide comments on some of the
ere provided in preparation of this
(AN BLEY: Thank you, Joy. Harold,
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AN BLEY: Okay. At this time,
read.
EGALA: Well, thank you. So,

O too much detail on the non-light

sign criteria, I wanted to very

yvou an overview of the advanced

bur readiness activities, and some
lanned ACRS meetings just so that
of how this fits 1in the overall

re taking. Next slide, please.

st March the staff presented the
actor vision and strategy and near-
bn action plans to the ACRS future
te and the full committee meeting.
tar-term implementation action plan
And you can see them in the top
the top there. And we've been
tss activities under each strategy.
br, we have Dbeen

focusing our

rategies 3 and 5 based on
. the ACRS letter from last March.

n 1 items, readiness activities
re shown with the checkmarks in the
boxes highlighted in yellow at the

regies 3 and 5 are areas that we've
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the bottom box under Strategy 3,
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PRA, and SSC safety classification
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(AN BLEY: John?
LGALA: Yes.
(AN BLEY: If I remember correctly,

ef us on this in, sometime in the
lght?
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get into that. I'll give you the

CORRADINTI:
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which version I'y
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inder 3? So the first question is

dance, that has been rolled into a
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EGALA: Yes.
R CORRADINI: Has that been -- I
inse I do that as an explanatory
¢ sentence in 10 CFR 50.

EGALA: Yes.

iR CORRADINTI: Has that undergone
it it is now the guidance that one
still under discussion?

EGALA: So that regulatory roadmap

16D]

d. We issued multiple drafts of
tiple stakeholder meetings where we
well as the

dadmap as prototype

jlen we issued that final. It's on
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rototype guidance, a lot of that is

N

Y paper that was written years ago.

v included in part of the prototype

| 4

~hart and the information from the

R CORRADINI: Okay. So my question

& this. I've read, I don't know

e read of the prototype guidance.
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systems.
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whole process by W
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resort but, that
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MEMBE
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lle as a generalized guide. But does
jidance that if somebody wanted to
they understand what they have to
ruck me as still a bit vague?

KGALA:

Well, I guess that remains

R CORRADINI: Should I ask the

SEGALA : Yes, 1t might be a good
i as we went through the process of
a draft and soliciting stakeholder
t receive a lot of comments that -
kally change significantly.

you know, the requirements of
t that you need a combination of
| and operating experience in order
the capabilities of

your safety

T, you know, and it goes through a
'hich you can, you know, do different
@nd leverage different things. And
the prototype as kind of the last
you could go down that path. We
@11ly done that.
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copy of that.
MEMBE
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says preliminary
And y

that roadmap at 4

I see in there 113

And I have a lot (

I don't recall us

CHATR
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e, because I guess I've got to make

test version to make sure. But at
KGALA: -- get that.
R CORRADINI: -- the last version I

king for attributes that have to be
& generalized fashion so that if

lo pursue that path they actually

@s expected of them.

kt me just move on. So --

FGALA: We can --

R REMPE: Before you move on —-
FGALA: We can provide you all a

R CORRADINI: Okay.

HGALA: I mean, we —-
R REMPE: Where is that, because the
bt in preparation for this meeting

draft?

D

gt there's been -- have we discussed
11, because I like a lot of things
ke the implementation action plan?
f questions about the roadmap. And
discussing --

MAN BLEY: We did a long time ago,
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MEMBE
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R REMPE: The regulatory roadmap,
we did this one, did we?
EGALA:

The roadmap isn't really

o/ lot of new information. It's
out all the different flexibilities
rent regulations, whether it's Part
Hfruction permit operating license or
der Part 52 and you're looking at,
P design cert, all the different
ard design approval.

o we kind of go through all the
2 approaches that we have and the
willing to engage very early with

1 talk. We stress a lot the need

regulatory engagement plan or
plan.
R REMPE: How 1s that going over

1 applicants —--
EGALA: We --
R REMPE: -- or do you even have any
ready to submit --

GALA: We do have licensing project
been submitted to us. And we're

on those in terms of we're actually
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before. And I 4
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's 1in there. So we think it's
courage early discussions with us,
We can provide feedback. The
the 1licensing project plan or
which is now what we're

have agreement early on so that
pectations that during the pre-
we understand what the expectations

re so that we ensure that you don't

lication meetings for the sake of

REMPE: Yes, I think there's great
IGALA: -- unfocused --

REMPE: -- ideas.
LGALA: Yes.

REMPE: I just am curious, because
5 I missed it if we discussed that

lso was interested in some of the

104, the prototype, and a lot of
nap .
LGALA: Yes.

REMPE : And so I would 1like to

ut I don't think we have time today
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more.
(AN BLEY: Yes, that's not up for
EGALA: Well, we can certainly
IAN BLEY: -- but we'd be interested
EGALA: We can provide vyou the
s5ion. And then, you know, we can,

e a separate discussion on that, we

REMPE : Yes, because especially

i1s the 104 and what would happen if
megawatts,

for example, and things

'GALA: Okay.
REMPE: I'm curious on what you're
IGALA: Okay.
CORRADINI: Okay, okay. I'm
LGALA: That's fine.
CORRADINTI: Can I now go to the
[GALA: Okay.
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MR. 9
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R CORRADINT: So is it that if I'm

¢ Member Stetkar's analogy. It's
¢y. So, if I got Joe's reactor, do
both the yellow box that says non-
Hor design criteria and the white

| either/or, or 1is it an and? I'm

ro figure out, if I apply, what do
EGALA: Well, I mean, technically,
are that you have to establish

¢triteria for your reactor design.

du could come 1in and completely
ide on the non-light water reactor
nd come up with your own principal

But you have to justify why those

liate design criteria for your
. So the Reg Guide 1is really
to choose. MEMBER

FGALA: We're trying to give them
@t, one example of what the staff
able.

m the end, they're going to have to
g Guide if they want to adopt the

And they're have to
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if I were a licse
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nose are appropriate for their

R CORRADINI: Okay.

I

GALA: Now, they could use the non-
tor design criteria Reg Guide 1in
the LMP. And so you could very
wreliminary design, you could apply
2r reactor design criteria to your
W design it.

then the licensing modernization

ly an iterative process that you go

times along the design development.

uld use that to fine tune your
criteria.
R CORRADINTI: So, okay. So I got

The second part I'm still fuzzy.
Lk about the second yellow box today
yellow box?

HEGALA: Just the first.
R CORRADINTI: So —-
HEGALA: And then we --

R CORRADINT: So I still don't

cond yellow box. What you said, I
1d. I don't understand how I do it

nsee using,

NEAL R. GROSS

because I thought the
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four white paper
what to do and w
this. And I'm Jjy
together.

MR. §

extension of what

H

>

I

I

I

i

li

Iy

li

I

I

Uz

Iy

]

i

you know, to do t
very short period
MEMBE
MR. S
MEMBE
think --
MR. S
CHAIR
meeting.
MEMBE
MR.
meetings, which I
MEMBE
MR. 3
in detail.
MEMBE
MR.
staff is also,
emergency planni
cou

(202) 234-4433

19

from the NGNP were useful as to
rat to avoid the next time we try
st trying to see how the two marry
FGALA: So the LMP is basically an

was done for NGNP. But I think,

\at, to do a discussion on LMP in a
of time --
CORRADINI: No, that's fine.
[GALA: -- is going to be --
CORRADINT: But eventually I
LGALA: -—- difficult.
AN BLEY: We do have a subcommittee
CORRADINI: Okay. I'm sorry.
EGALA: We'll have a series of
1l get to —--

CORRADINI: Okay. Thank you.
RGALA: -— or we can go into that
CORRADINI: Thank you very much.
EGALA: So really quick on, the

if you go under Strategy 5 for

ng, we're in the process of

NEAL R. GROSS
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developing a prop
approach for detq
planning zone fol
new technologies
reactors.

Back
our draft regulat
elected to wait
proposed rule is

For
performance crite

CHATIR

MR. S

CHAIR

MR. S

CHATIR

MR. 9
light water react
the scope of othe

For f
developing a comm
commission direct
for design feat
radioactive mater

Since

20
Nsed rule for a consequence-oriented
frmining the size of the emergency
1 small modular reactors and other
include water

| which non-1light

in April, we shared with the ACRS
ory basis on that rule. And ACRS
to have a meeting until after the
developed.

the functional containment
ria —-

What's on ONT?

MAN BLEY: Sorry.

HGALA: Other new technologies.
MAN BLEY: Oh.

HEGALA: So --
MAN BLEY: So miscellaneous.
FGALA: So originally it was non-
brs and medical isotope. That was
r new technologies.
unctional containment, the staff is
ilssion paper to address the previous
ion to define performance criteria
wres that 1limit the release of
1als.

such of the previous discussions on
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this topic have bg
cooled reactors,
get commission
inclusive approac
MEMBE
on all these ques]
So, u
yellow is a discy
policy on a facil
because the EP wol
term would be aff
MR. 9
policy issues tha
light water
believe was alrea
MEMBE

it's been addresgd

I'll ask, Dbecau
unclear.
MR. S
MEMBE

pick on a desigr|

reactor and Joe h
or 6 or 12, or if

that I'm in, 100,

reacg

21

den focused on high temperature gas-
Hnother goal of the SECY paper is to
technology

approval to a more

R CORRADINI: So, sorry, and again
Hions that you can defer till later.
nder the, where in the green and the
ssion about a general procedure or
1ty versus modules in the facility,
ild be affected by that? The source
ected by that. Where is that?

FGALA : Well, we have a series of

H we have laid out for SMRs and non-
tors. And that policy issue I
dy addressed.
R CORRADINTI:

Okay. So then, if

ed, if it comes up in a specific,

e I'm still wvague. I'm still
HGALA: So what's your specific —--
R CORRADINI: Well, I don't want to

So let's say if I have Joe's
@s two of them onsite on a facility
I'm into the microreactor fab world

do I take every one of the 100 as
NEAL R. GROSS
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the facility to a

design criteria?

What
what has to be in
modules?

MR.
approach is to 1
then we also have
under which thersg
have a situation =

the same time.

CHATIR
events or sharg
involvement.

MEMBE

interpret that tdg
here on a case-}
policy out there,
a case-by-case ba
MS. C
a separate meetin
CHAIR
MS. C
CHATIR

MS.

yan

Y

H
9

I

[

I
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SEGALA:

22

nalyze for non-light water reactor

Or do I take three?

1s the process by which one decides

¢tluded between the facility and the

Yes, and I think the

ok at one module at a time. But
to look at is there any conditions

are shared systems that you could

here multiple modules could fail at

NMAN BLEY: Or shared initiating
§d many other things, operator
R CORRADINI: So is it, so what I

mean is it's kind of we're coming
y-case Dbasis. There might be a

but the policy will be addressed on

is.

BBAGE: So we're going to be having
—_—

(AN BLEY: Amy?

IBBAGE: -- on the —--

(AN BLEY: Amy?

UBBAGE : Amy Cubbage, NRC staff,

NEAL R. GROSS
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thank you.
We're

meeting on the whg

But that effoj
consideration —--
MEMBE

MS. C
and whether you
the PRA is done f

MEMBE

MS. C

CHATIR

MEMBE

CHAIR

MEMBE
question about tH
your implementati
in there about
documenting them
And I was curious
you decide what's

MR. S

MEMBE
comes in first?

MR. S

23

going to be having a separate

le licensing modernization project.

[t is definitely taking into
K CORRADINI: Okay.
UBBAGE: -- the multi-module issues

donsider a facility, you know, how

or a multi-unit —--

R CORRADINI: Okay.

UBBAGE: -- module facility. Okay?
MAN BLEY: Thank you.

R CORRADINTI: Thanks.

MAN BLEY: That's coming up soon.

R REMPE: So one last random

> modernization project, in one of
on action plans you have a statement

dloing licensing basis events and

flor highly prioritized technologies.

on how that's working out. How do

highly prioritized?
HEGALA:

Yes, I'm not sure.

R REMPE: Is it going to be what

EGALA: So,
NEAL R. GROSS

say the question.
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MEMBE
IAPs, the implen
Section 3.2.

MR. S

MEMBE

to document the
prioritized techn
MS. C
language 1in conte
licensing moder
technology inclu
currently to wor
specific basis.

I thi

sure that the prd

the non-LWRs thaf

may be looking tg
some of these a
HTGRs where it's
MEMBE
been an effort t
reactors --
MS. C
MEMBE

because there's a

24

R REMPE: Well, it's in one of your
rentation action plan you had in
KGALA: Okay.

R REMPE: And it says you're going

licensing basis events for highly
dlogies.
UBBAGE: So I'd have to look at that
xt. But what I can tell you is the
Nization

project is completely

sive. And there's no activity

k that on a technology or design

nk we're certainly trying to make

cess would be effective for any of
we're aware of and that industry
try to tabletop or possibly pilot

dtivities with designs other than

een mostly tested in the past.

I know that there's

R REMPE: Yes,

1 try and group like sodium-cooled

WBBAGE : Yes.

R REMPE: -—- and gas reactors,

difference between pebbles --

NEAL R. GROSS
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MS. C
MEMBE
on the other hand,
events, 1t seems

concept specific.

you deal with tha

MS. C
process now --

MEMBE

MS. (
inclusive ©proces

applicant for a
through the procs
inclusive today.
MEMBE
MEMBE
anywhere. Sorry.
MS. C
MEMBE
in some fashion,
So, you know, wha
MS. C
MEMBE

you want to make

MS. C

25

UBBAGE : Right.
R REMPE: -- and prismatics. But
when you try and do licensing basis

like you're going to have to do a

So I'm just kind of wondering how

JBBAGE: Well, we're focusing on the
R REMPE: Okay.

UBBAGE : -- which 1is a technology
S . Until we actually have an

s$pecific design that needs to run

5s, we'd be focusing on technology

R REMPE: Thanks.

R CORRADINI: So, Amy, don't go
UBBAGE: That's okay.

R CORRADINI: So, I mean, to do this

@are you picking a couple of pilots?
t I'm trying to get at is --
UBBAGE: Yes.

R CORRADINI: -— I understand that
1t inclusive.

UBBAGE :
NEAL R. GROSS

Right.
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MEMBE

all gets down to t

it eventually get
MS. C
MEMBE

couple of pilots
MS. (@

the road is ultimg

And at this poinft

know, we need an
MEMBE
MS. C
But I

from -- he may Db;s

are looking at 9
some of the desigj

for example, the

done a preliminax

And certainly it'
on NGNP and other

MEMBE
then if nobody wa
prioritize? I me
there's no one sg

this --

i

]

(

i

1

[

sl

q

Iy

I

H

If

q

Cou
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an, 1if you don't have,

26

CORRADINI: But in some sense, it
he, what I think where Joy's going,

down to specifics.

IBBAGE: Right.

CORRADINTI: So have you taken a
L0 see?
UBBAGE : So where the rubber meets

tely applying this to a technology.

, we can't drive that because, you

applicant to really --

CORRADINI: Okay.

BBAGE: -- fully drive the process.
think industry, Amir Afzali is here

able to speak to this. But they

bportunities to try to pilot with
s that are more maturely developed,
prism reactor where we had already
v design review back in the '90s.
5 already been somewhat tested out
projects of that nature.

REMPE :

And you can do that. But

1ts to build it, is that the one to
you know, if
I'm getting ready to do

ying, hey,
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MS.
chicken and egg.

MEMBE

MS. C
you know, or you

forward with an a
MEMBE
MEMBE
MEMBE
has development p
MS. C
MEMBE
some sort of, we'
in the four gens

industry and DOE

work on? That's
MS. C
you know --
MEMBE
MS. (

last public meeti
some designs to ¢
with. But it's vy

MEMBE

MS. C

277

NUBBAGE : Well, I mean, 1it's the
K REMPE: Yes.

UBBAGE: You need to test it on what
have to wait until somebody comes

pplication and applies it.

R CORRADINI: So, sorry.
R REMPE: Okay.
R CORRADINI: So I'm aware that DOE

lans in four generic areas.
UBBAGE: Yes.
R CORRADINI: And then they have
11 call it leading candidate design
fric areas. Is

it really to the

Ho kind of give you some examples to

what —--

UBBAGE: That would be great. But,
R CORRADINTI: Okay.

UBBAGE : We discussed that at our

ng that it will be helpful to have
ilot and work through these issues
et to be determined --

R CORRADINI: Okay.

UBBAGE :
NEAL R. GROSS

-- if that's going to come
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forward.
MEMBE
MR. S
slide, since Str4g

5, what 1is the
Strategy 4 in goi
MR. S
involved in th
activities. We'
technology workin
on whether we sh
2017 edition of A
get that, we wil
the next two yearq

process.

In AN

non-light water 1

some people on th
standards, Jan an
the wvarious sy
reactors.
MR. S
MR. 9

be really quick.

previously met

28
R CORRADINI: Thank you.
JHULTZ: John, before you leave this
regy 4 feeds into Strategies 3 and
staff's involvement right now in
mg forward?

KGALA: So we have people that are

1]

g ASME Section 3, Division 5
re currently waiting for the NEI
g groups through ASME to instruct us
pbuld move forward and endorse the
\BME Section 3, Division. 5. If we
I move forward pretty heavily over

5 or so and go down an endorsement

3, well, I think also in ASME is the

ceactor PRA standard. And we have

At committee. And then on the ANS

1l some other people are members of

bcommittees on non-light water

[HULTZ: Thank you.

FGALA: Okay. So this slide will

These are the dates for when we

with vyou all on the near-term

NEAL R. GROSS
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implementation ad
the design criter
So th
Reg Guide 1.232.
March for the £y
hopeful that we c
move forward and
The X
yellow boxes thd
slide. We're ¢
functional contaf
come back in Apri
For 1
listed two subco
wanted to have op
in the process.
the opportunity t
the development o
And
meeting is Jjust
the final guide.
EP ru
proposed rule to
meeting and then

full committee me

29

tion plans and the draft guide on

1a. So next slide.

1]

¢ top part is today's meeting on the
And then we plan to come back in
iI11 committee meeting. And we're
Hn get a clean letter so that we can
1ssue the final Reg Guide.

bttom three bullets are the other
it I

highlighted in the previous

lanning to come talk to you on
nment in a couple weeks and then
1 for the full committee meeting.
icensing modernization project, we
mmittee meetings there because we
wortunities to get your input early
$o we haven't, we wanted to map out
J have your involvement twice during
f the draft guide.

full committee

bthen the December

i planning wedge to come back with

le, the plan is to provide the draft
you a month before the August 22nd
follow that up in October with the

eting.
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So, wf
MS. M
going to talk a
summary of the Reg
the specific ACRS
So th

on the Reg Guide.

19)

Guide-1330 for theg
then we had a pul
additional staff
specific issues 1
Guide 1.232.

We cof
on two specific
electric power
systems.

And
issued the Draft ¥
Public Comment Ref
today. And we 4§
Guide in March of

SO  ng
slides vyou've all

through the backgp

purpose is.

30

| th that, I'll turn it over to Jan.

AZZA: Thank vyou, John. So I'm

little bit of some background and
Guide up to now before we get into
letter comments.

is slide shows the recent progress
Back last February we issued Draft
60-day public comment period. And

lic meeting in August of 2017 for

with the

interaction public on

n order to finalize the Draft Reg

itinued the discussions in November

Arreas, ARDC 17 and 26, which are

systems and reactivity control

hen in January of this year, we
inal Reg Guide 1.232 and then Draft
olution Table ahead of this meeting
re hoping to issue the final Reg
this year.

w I'm going to go

through some

ready seen before, but Jjust go

round of the Reg Guide and what the
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applicable to non

And t

technical informg
state that applic
criteria for thsg
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So, 4
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general design cril

establishes the 4

criteria to both

Il

i

D

1

]

«

[

4
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$ mentioned on the last slide,
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2013 the NRC and DOE agreed to
ve to provide guidance to non-light
signers for developing principal

The idea was to establish design
light water reactors similar to the
br focused general design criteria
idix A.
lght water reactor designers could
design criteria to develop the
rriteria for their facilities.
rgulations in 10 CFR 50 Appendix A
design criteria establish minimum
the principal design criteria for
rar power plants and are generally
rlight water reactors.
hen the contents of application,
rion sections of 10 CFR 50 and 52

tions must include principal design

ir facility based on the general

the

criteria are derived from the

teria in 10 CFR 50 Appendix A, which
pplicability of the general design

light water reactors and non-light
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water reactor des

And s
from 10 CFR 50 A
black speaks to f
the red on the bg
reactors.

It s4
also considered {
types of nuclear
provide guidance
criteria for such

So th
indicates that
guidance for non-
non-light water r
request an exempt
when proposing t}
their specific de

So th
guidance for reac
light water re
principal design

So,
applicants

are,

applicants to dey
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1gns.
#, on this slide, we have an excerpt
ppendix A. And the first part in
he light water reactors. And then

ttom speaks to the non-light water

¥Ys the general design criteria are
b be generally applicable to other
power units and are intended to
in establishing principal design
other units.

¢ language in 10 CFR 50 Appendix A
criteria are

the general design

light water reactors. And as such,
eactor applicants would not need to
ilon from the general design criteria
leir principal design criteria for
sign.

ils Reg Guide provides the additional
qor designers and applicants of non-
dctor designs for developing a
criteria.

@s discussed 1in the Reg Guide,
it is the

responsibility of

elop the principal design criteria
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for its facility N4
design criteria,
criteria, or otH
criteria as neede
So,
temperature react
to modular high f
they develop the
may use some of t
for some things
temperature gas 1
So it provides fl
Appli

safety —--

CHATIR|

MS. M

CHAIR
said makes sense?
I guess what you
I was thinking vy
sort of design s
design criteria

reactors we'd exp

But w

33

ased on the design using the general

non-light water reactor design
er design or technology specific
.
for instance, a fluoride high

or uses, say, the TRISO fuel similar
emperature gas reactors. So, when
ilr principal design criteria, they
lhe advanced reactor design criteria
and then maybe a modular high
cactor design criteria for others.
exibility.

tants also must consider the public

MAN BLEY: Can I interrupt you, Jan
AZZA: Um-hmm.
MAN BLEY: -- because what you just

But when I read the Reg Guide, and
jay in there was a matter of intent.
gu have, you now have two sets of
oecific, at least concept specific
that people with those kinds of
ect them to follow.

¢ also have the more general ARDCs.
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And I was thinking
know, are they jug
which is kind of K
But th
you and DOE, who [
that for four deg
cooled reactors, [
and molten salt r¢
But you're just s{
MS. M{
CHATRN
reasonable --
MS. Mj
CHATIRN
MS. N
It provides flex]
an idea of how 1
design criteria (¢
water reactor desf
CHATRN
MS.
responsible for cg
and fundamental ¢
in the design of

identifying andg

bility.
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, well, what do they apply to? You
t the straw man that you then adapt,
vhat you just said?

e words in here I thought said that
lelped in this development,

thought

igns, the lead fast reactors, gas-
rluoride high temperature reactors,
actors, the ARDC would apply as is.

1ying maybe not.

\ZZA: Well, yes —--

1AN BLEY: And that seems
NZZA : But --

(AN BLEY: -- maybe not.

AZZA: It's a guidance document.

It just gives applicants
he staff thinks that the general
ould be adapted to the non-light
lgn criteria.

Thanks.

AN BLEY: Okay.

[AZZA: So also, applicants are
nsidering the public safety matters
oncepts, such as defense-in-depth,
their specific facility and for

satisfying
NEAL R. GROSS
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requirements, algd
criteria for the

that Jjustifies h

design criteria
design criteria
safety.

And t

design criteria d
criteria is not {
must provide a ba
safety perspectiv

MEMBE
go back a slide
boldened would n
Would you descri
among the staff t

MS. M
it with our gen
agreement that th
general design cI
water reactors
guidance for non
they would not 1

criteria in Appe

would not need to
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b to provide the principal design
design and supporting information
dw the design meets the principal
submitted,

and how the principal

demonstrate adequate assurance of

hen in instances where a general
r a non-light water reactor design
the designer or applicant

roposed,

$1s and justify the omission from a

Fany
Ay
.

R SKILLMAN: Jan, let me ask you to

please. Back one more. The
bt need to request an exemption.
e to us what discussion occurred
®, 1f you will justify that idea?

WZZA

Well, we basically discussed

eral counsel. And they were 1in

At, since the design criteria, the
literia are requirements for light
applicable and

ind are generally

rlight water reactors, therefore,

reed to follow the general design
ndix A.

Non-light water reactors

follow that word for word just like,
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consequence of wh
exemption.

It Ju
number of very ba
industry that hav
I can understand
because their sps
least what I woul
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conceivably Dbe
unintended conseq

It is

before the event 1}
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reactors are required to today.

CORRADINTI: I'm with him. I'm
SKILLMAN: Well, let me explain
question. I can understand the

e an exemption. That takes a huge

trative burden off the table.
> other hand, the effort to create
be the basis or justification for
I exemplify the degree to which the
staff considered the

and the

t it is that might have been in the
st seems to me that there are a
5ic concepts that we hold to in our

kept us safe for a long time. And

a2 novel design wanting an exemption

cific design doesn't fully meet at

think is the intent of the general

he effort to Jjustify what might

an exemption explores perhaps

lence. And to me that's the value.
much like having to do a root cause

as occurred. Smart and intelligent
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men and women 1
different and giv
acceptable.

And s
an added phrase
and that way they
was there considg
would truly provi
basis to say, ev
okay?

MS. N
water reactor apg
principal design
to staff review.
would be part of
it wouldn't be a

And I

MS.
This really has n
exemption or not.
LWR applicant caf
to develop a whol
issue of an exemy
apply.

MR.

w
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ok at the whatever 1t 1s that's

¢ real consideration to why that is
b I'm just curious. Was this just
‘here counsel said, yes, write that
don't have to do a lot of work? Or
fration to the greater effort that

de the NSSS designer and the Agency

that's

#n though that's different,

MAZZA : So, once again, non-light
Licants would have to submit their
qriteria. And that would be subject
And, you know, all of those aspects
that review, you know, even though
specific exemption.

think Amy has something --

UBBAGE: Yes, this is Amy Cubbage.
othing to do about the burden of an
It's basically saying that a non-
ot use these blindly. They have
> set of PDCs. And, you know, the

tion or not is because these don't

FGALA:
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they submit an eX
have to provide
appropriate.

MS.
technical work ne
principal desigl
appropriate for t

MR. S
live within the
something of an a
support.

SO, ¥
that the design 1
principal design

justify that.

And t

documentation of

appropriate for 4
anything, you knd
apply the ARDCs o]
I'm an SFR, there
They
say are there any

additional princ

envisioned when w
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emption request or not, they still

justification for why these are
CUBBAGE: Right. So all the
eds to be done to justify why their
0 criteria are sufficient and
heir design.

HFGALA: And I think also we have to

regulations. We can't require

pplicant that the regulations don't
bu know, but we need to make sure
s safe and that they have the right

criteria and that they adequately

lhere will be lots of discussions and
why that particular PDC is
hat design and whether they missed
W, because they can't just blindly
1 the SFRDCs to their design and say
Aore I'm only giving you the SFRDCs.
need to look broader than that and
unique aspects of my SFR that needs
that wasn't

ilpal design criteria

¢ developed the Regulatory Guide.
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MEMBE
MEMBE
and Jan and Amy.
MS. M
MEMBE
well.
MS. C
MEMBE
of coming back td
a few months to ¢
So,
said, the more I
expect that you w
criteria. And vyd
come 1in front o
technology neutra
based and such.

What

collaborated with

amount of work has

what I sense 1is
reactors you king
into a trap per s
PDCs for specific

for the PDCs. Th

i

i

i

i
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KIRCHNER: So may I jump in, Dick?
SKILLMAN: I want to thank John
\ZZA: Okay.
SKILLMAN: I'm satisfied very
IBBAGE: Great. Thank you.
KIRCHNER: So this is the danger

the committee. You gave us quite
wurn on this material.

ohn, to follow up what vyou IJjust
think about it, the more I would
uld develop advanced reactor design
u've, many times now the staff has

us to say we're trying to be
We're going more to performance-
\nd fine, I agree with that.

I sense -= and I know you

the DOE on this, and a tremendous
been put into this. But basically
for the HTGR and the sodium fast

of, I wouldn't say you've fallen
e,  But you've almost developed the

designs or at least broad outlines

at's what the GDCs do.
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But i
opinion presumpti
both of those spe

And I
to fall back on
design criteria al
we can talk abo
template. And
applicant jointly
because I see 1in|
design. What 1
reactor turns out
have particle fue

So th
in your containme
the multiple, is {
of containment fo
philosophically w
function of the

functional sense.

So I
not get -- at le
DOE 1is a diffeq
endorsing, 1f vyou

don't have the
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I presumes -- there's too much in my
on of design choices and results in
¢ific, reactor specific types, Jan.
wonder 1f you're not better served
your basic principles for general
1d just stick with the advanced, and
wt the details of those, as the
then have the Department or the
come in and propose what they want,
many places you're presuming the
fl the high temperature gas-cooled
to be a fast reactor and it doesn't
1, right?

en -- and what it's forced you into
mt, functional containment paper is
lo come up with multiple definitions
r each reactor. And it seems to be
hat you want is to define what the
containment 1is in a very, 1in a
m with you where you're going, but
Hst the NRC,

the applicant and the

lent matter -- get trapped into

il will, expected outcomes when you

design vyet, vyou don't have the
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qualified fuel, Yy
say that this ads
warranted.

Do vy
philosophical poi
work in. It's r
something like th

MS. M

MEMBE

the advanced crif

So I'm not throw]
blanket on every
that, and then le

MS.

guidance document}

the modular high
and the sodium fa
would, what we wol
the design criter
And a
to have to come
design criteria.
This
This is what staf

you know, the SFH

hu see where

dhing.

MAZZA:

Cou
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bu don't have sufficient detail to

optation of our basic principles 1is

I'm going? It's a

mt. And I know you've put a lot of

Hther late, a year later, to bring
1s up. But --
AZZA: Well --
R KIRCHNER: -- I was struck that

eria as a whole were pretty good.

Ing, I'm not trying to throw a wet

Why wouldn't you stand by

t the applicant come in and modify?

Well, again, this 1s a
And so I think it's helpful to

temperature gas reactor community

Ht reactor community to see where we
H1ld agree with and not agree with in

14a.

yain, it's, each applicant's going

in and propose their own principal

is Jjust, this 1is where staff is.

f was thinking when they looked at,

designs that are out there.
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you know, here's
design criteria c
And
designers out th
good feedback fro
CHAIR
Walt's point, mayl
which I expect yo
MEMBE
throw them out by

CHATIR|

what's involved 1

that's attached ¢
not just for now
quite fit that co
you don't think t}
principal design
MR. S
I can't think of
But I
then what we en
circumstances wheg
because we were f{
well,

say, there

cooling so we nesdg
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how we think, you know, our general

ould be adapted to that.

so I think that's Thelpful to
Hre. And, you know, we've gotten
m that, too. So —-

MAN BLEY: Jan, following up on

de, you know, deciding to keep them,

w're going to do —--

R KIRCHNER: Yes, I'm not saying
the way.
MAN BLEY: -- some definition of

n the design that led you to that
b the paper might be very helpful,
ut for when something that doesn't
mes in and it helps you explain why
neir, they've come up with the right
¢criteria.

HGALA: And I'd like to add, I mean,
@ specific example. Maybe Jan can.
think, and what we got from DOE and
ded up with, there are a lot of
re we proposed things more general
rying to think outside the box and

could be a design that has active

i to have this extra GDC or PDC 1in
NEAL R. GROSS
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there that maybe
submittal.

So I
maybe some of the
them, we kept son

industry felt th

we're trying to,

that. We still
there. So —--
MR. S
CHATIR

But your rational
of helpful inform
MR. S
from the staff.
So I
were speaking, of
wanted to basica
ECCS were the sam|

one ARDC, ARDC 34

And 1

were concerned tl
still require inj
current DOE was s

So th

43

DOE didn't have in their original

dthink a lot of the disagreements and
public comments and how we resolve
e PDCs in the Reg Guide that maybe
it shouldn't be in there because
ell, what if a design comes in with
need to have these design criteria
this --

IHMIDT: Yes,

MAN BLEY: I didn't say it before.
p on each one of these gives a lot
@ation.

CHMIDT : Yes, this is Jeff Schmidt
¢tcan think of one example, while you
where we diverge from the DOE. DOE

11y say residual heat removal and

@ function and could be rolled into

he staff was hesitant Dbecause we
lat some design could come in and
kction. And we thought the way the
tructured would preclude that.

rre were deviations. But I think
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it is a fair staf
temperature secti

a design inherent

with so we felt pr

those out. And I
MR. S
But here you hav
that, it gives a
an application,
something that 1
GDCs, then exempt
think that's too
The
determine what th
exception is goin
a general stat
misleading, becauy
very, interpreted
deals. They've
from the GDC. A
regard to moving
MR. S
MR. S

an exemption.

MR.

Lo
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ement to say that the modular high
on, the sodium have some concept of
in them that we were more familiar
obably more comfortable in breaking
think that's a fair statement.

I think that makes sense.

CHULTZ :

€ a general comment that suggests

sluggestion that in staff's review of

if the applicant 1is following

Ul

a proposed PDC derived from the

ion isn't going to happen. And I
general a statement.
Hpecific application is going to

r staff needs to do and whether an
N to come into the picture. I think

ement like this is, in fact,
$e what you're derived from can be
as very broad for an applicant that
derived their overall PDC approach

nd so they're free and clear with

forward --

HGALA : I think --

CHULTZ: -- staff moving forward to
EGALA: I think the exemption is
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just tied to whe
coolant or they
don't, the GDCs t
meet those. And

to submit an exem

have to comply wi
MR. 9§
read the words --
MR. S
MR. S
MR. S
interpretation 1
words.
But

through an analys

appropriate desig
a basis
staff's going to
and make sure th
something missing

MR. S

MS. M|
in March of 2017.

here are basical

for thatl.

45
ther they use light water for the
don't. And

if they don't, they

hemselves don't, they don't have to
therefore, they don't need to have,

ption for something that they don't

th.

CHULTZ: So that's another way to
HEGALA: I mean, that's --

[HULTZ: -- in applying the staff -
HGALA: —-- that's the legal kind of
$, you know, Jjust looking at the
hey're still going to need to go

is and Jjustify that they have the
m criteria for that design and have
And then we're going to, the
challenge them on each one of those
At we agree and that there's not
that should be there.

[HULTZ: Thank you.
A7ZZA: So we received an ACRS letter
And the items you see on the slide

lly what the comments were. We're
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going to go throu

So 1if
basis events,
criteria, reactoq

MHTGR-DC 10, con
design criteria,
ARDC 17, and ther
is ARDC 26.
So, b
ACRS comments, we
of the topics pre
Design Subcommitt
on this slide we
March 21st letter
these further tod
In th
mind me just flip
CHAIR
MS. M
going through tho
So th
the interface X
Activities 3 and
staff is focused

on Strategies 3 3
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gh these today.

was technology-specific licensing
Aacilitating PRA in the design
fuel design limits, specifically

tainment, which covered all three

electric power systems, which 1is

I| reactivity control systems, which

(4D

fore we begin the discussion on the
were requested to provide a summary
sented in 2017 for the Future Plant
ke meeting. All four of the topics
re the subject of comments in the
And we're going to be discussing
Qv .

¢ interest of time, if you wouldn't
wing through this --

that's fine.

MAN BLEY: Yes,

AZZA: -—- since we're going to be

2

e.

D

g next thing I want to talk about is

etween the Vision and Strategy
b. As John showed you before, the
n resources, focusing our resources

nd 5 and specifically in the areas
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highlighted in ye

And 4
topics, it's bec
related. The LMH

that we talked bef

5, we have the EP
and then the £
criteria. And ag
interactions on a
So t]
comment. This co
Strategy portion
mentioned several
we decided to incl
So
Contributing Acti
to licensing base
for non-light
particularly img
Identification
basis events need
associated design
So th

understands the

technology-specif
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1low on the slide.
5 we galn more insight into these
me apparent that they are closely
includes a series of white papers
ore about. And then under Strategy
for SMRs and other new technologies
containment

unctional performance

John mentioned, we have near-term
11 those.

lis brings me to the first ACRS
mment was included in the Vision and
if the ACRS letter. However, it was
times during our discussions. So
ude it as part of this presentation.
Hthe comment was, Strategy 3,
vity 3.2, which develops approaches
§ and will determine licensing bases
reactor

wvater technologies, is

ortant to implement early on.

Nt technology-specific licensing

to be developed to ensure that the

criteria are complete.

1]

¢ staff agrees with this comment and

importance of defining the

1ic licensing basis events. As
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mentioned on the

in the industry

event methodolog
paper.

And t
the NRC for revid
with the ACRS in

S0 an
useful to ensurg
facilitate or at
probabilistic ri
areas where grade

So th
ARDCs as written
The PRA and othg
products will est
then the design Dbg
the set of safet
basis accidents,
determine the sp
event categories.

So th
inform what the
criteria should b

that ensures sa
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wrevious slide, we're participating
led LMP.

And the licensing basis

M was outlined in the ILBE white
His was the first paper submitted to
w. And we will be discussing this
June and October of this year.

dther ACRS comment was, it would be
that the language of the ARDCs

least does not preclude the use of

Sk assessment,

I

especially 1in the
@ compliance is suggested.

e staff doesn't believe that the
would preclude the use of the PRA.
fr licensing modernization project
jblish the design basis events. And
sis events will be used to determine
y—related SSCs required for design

as well as the graded approach to

1]

#cial treatment of SSCs for other

D

¢ ARDC and the LMP products can then

design specific principal design

17

H. And this is an iterative process

fety and supports the need for
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safety analysis.

So thg next slide shows the ACRS comment

regarding the ug

radionuclide relg¢ase design limits

specified acceptd
temperature gas
technologies such

So 4
Criteria 10,

as

phrase, specifie

release design 11

defined.

Repla
acceptable fuel d
proposed SARRDL d
However, during d
to develop their
to characterize a

The
additional analy
review and app
licensees will mo
plate-out activ]

performance, that

being met.

rove.

e of specified acceptable system

in place of a

ible fuel limits for modular high

reactors and perhaps other
as molten salt reactors.
he comment reads, MHTGR Design

resently written, 1is cryptic. The

@ acceptable system radionuclide

mits, SARRDL, needs to be clearly

¢ting the GDC specific, specified
Hsign limit, SAFDL, concept with the
bncept in the ARDCs is acceptable.
lesign, reactor designers will need
own design specific limits in order

md evaluate their own design.

new SARRDL concept requires

His that the staff will have to

Later during operation,

mitor both circulating activity and
acceptable fuel

LTy to ensure

is as evidence that the SARRDLs are
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So, 4
comment. And s
SARRDL depends

mechanistic sourc

then the functioni

React

all of these col

design specific
requirements.
performance critg
integral to the
SARRDLs.
And 4
this with ACRS on
MEMBE
MS. M
MEMBE
SARRDL? Are you
I've
understand its rg
to sort out why
terrible acronym,
proceed to analy?

your functional

were using perfg

50
igain, the staff agrees with this

N we note that the definition of

on several factors, including

¢ term, licensing basis events, and
i)l containment performance criteria.
dr designers will need to consider
lectively in order to define the

SARRDL will

that meet the

And the functional containment

ria SECY paper will discuss topics
functional containment like the

jain staff is scheduled to discuss

the 22nd of this month.

R KIRCHNER: So may I interrupt?
AZZA: Sure.
R KIRCHNER: Do you really need this

introducing problems?
worked with this technology. I
bustness and benefits. I'm trying
you wouldn't just stick with the,
SAFDL instead of SARRDL and then
rfle your reactor coolant system and
fontainment to ensure that,

if you

rmance-based EPZ and performance-
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based containmen
acceptable and sy
this SARRDL conce

MR. S
the staff. What
TRISO-based fuel
conditions rather

MEMBE

MR. S
trying to move a
concept of, if
would basically f{
In other words, y

MEMBE

TRISO fuel if you

MR.

Fla)

right. You woul
margin to those |
than, say, for th
MEMBE

You haven't had 1
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t that the off-site doses are
ch. I'm just struggling what does
Pt buy you.

CHMIDT : This is Jeff Schmidt from
we were -- SO, 1n my sense, the
can degrade wunder most expected
gracefully.
R KIRCHNER: Right.

IHMIDT: Right. And so what we were

fay from, the SAFDL has kind of a
bu hit certain criteria, that you
ril to fuel in a complete fashion.
qu'd lose the integrity of the clad.
R KIRCHNER: You'll do the same with
get it hot enough.

SCHMIDT : You're correct. You're
i But I think the issue is the
joints are farther away in general
e light water reactor.

R KIRCHNER: You don't know that.

he design submitted vyet. This is
@1l problem.

$CHMIDT: Right. This assumes
R KIRCHNER: You're adapting in
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the Department ma
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lng you expect.
LHMIDT: Yes.

KIRCHNER: But you don't have it

HMIDT: That's correct.

KIRCHNER: So I would be more
ing with your existing definition
mits and then let the applicant and

e their case. And I think they can

I'm not, again, being an
ut I do think you're introducing a
u're building in advanced design
performance expectations that need
1.

HMIDT: I think --

KIRCHNER: All fuel leaks.

[HMIDT: I think that's true, yes.
KIRCHNER: Right?

HMIDT: I agree. But --

KIRCHNER: So you have leaky fuel.
ing activity in PWRs.

LHMIDT: Sure.

KIRCHNER: Or BWRSs.

HMIDT: Sure. I think this is --
NEAL R. GROSS
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And that's going

So, 1
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KIRCHNER: It should be lower.
[HMIDT: -- trying to move more --
KIRCHNER: What vyou're doing

slaying there's a QA requirement on

P

limits the amount of circulating
[HMIDT: Right.
KIRCHNER: But that's a design

there should be quality fuel in any
ve'd hope.
wonder how much you're gaining with
se, Jjust as Jan said earlier, vyou
there is functional containment.
o interact with this.
f you're going to a performance-
during the accident sequences, this
help, and you go through all this,
ck through the system just like you
hal reactors now.

You're going to

o reactor —coolant Dboundary to

ment. So I don't see exactly what

1 at this point.

'HMIDT: You know, the —--
KIRCHNER: It's just a
rrvation.
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concept --
MEMBE
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CHMIDT : So, if you turn the coin
KIRCHNER: Right.
CHMIDT : -- you can kind of argue
| ficial, right?
KIRCHNER: Of course, yes.

'HMIDT: I mean, so it's --
KIRCHNER: There's no one point.
CHMIDT: Right, 1it's an overly
struct we've created to protect

right?
KIRCHNER: Right.
HMIDT: So we're trying to move it

formance-based dose aspect. And

s a function of the other barriers

of those that will -- it kind of
the frequency consequence curve
KIRCHNER: Right.
CHMIDT: -- where the criteria in
the dose to the public, right, or
undary.
ther thing I would say -- I mean, I
ue, like you're saying, that maybe

riate for modular high temperature

NEAL R. GROSS
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KIRCHNER: Yes.

HMIDT: But there are other designs

rto have no SAFDL, right, a liquid

KIRCHNER: Let's put liquid fuel
HMIDT: Right, I understand.
KIRCHNER: -- in a different
[HMIDT: But, I mean, the concept.
KIRCHNER: -— a liquid fuel
operating state 1is the worst

other reactor design. You've got

rt inventory circulating. So let's
fuel things out -- they have been

years for good reason -- and come

vas a statement. I guess --

\ter.)
CORRADINTI: Just then as a
KIRCHNER: A personal opinion.

you to Glasstone & Sesonske, which

out every liquid fuel reactor and

NEAL R. GROSS
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So yo
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comfortable margi
particles shows s
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designer is goi
temperature underq
passably safe, al
He's
the peak temperq
numerous calculat
that they're not
TRISO particle f£f{
significant detq
primary coolant s
So it
philosophical. H

no different than

more robust. Al
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had with it.

oming back to this, and let me stay
think the SAFDL would work, because
this technology and I've designed
¢ctor.

U're going to, the designer is going
| temperature limit, Jjust like your
€l because they are going to want
m before that point where the TRISO
wbstantial degradation.

reactor, the

imhen vyou design this

g to come 1in and say my peak

all the accident sequences, it's
1 that.

going to design it or she such that
uncertainty and

ature, with an

ions, gives him or her confidence

challenging the breakpoint on the

lel performance such that you have

rioration and release into the
vstem.
s really in a -- again, I'm being

ut in a design sense, 1it's really

an LWR. Now, the fuel may be much

d we're not going to

NEAL R. GROSS
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temperature you
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But from you, a
concept works.
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MEMBE
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MEMBE
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at temperature.
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another --
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A designer's approach, that's what

you'll look at that MHTGR in a
mode. And you know what, that
pick so that vyou have margin

AHmeter of the vessel and the size of
CHMIDT: Right.
R KIRCHNER: So I kind of get where
the Department may be coming from.
I think the SAFDL

§ a regulator,

R REMPE: Well, are you assuming

your comments?

R KIRCHNER: No.
R REMPE: You're considering both
R KIRCHNER: It could be pebbles.

atic. It could be --

R REMPE: And then didn't we spend
lot of time talking about it's time
It's not just a temperature --

R KIRCHNER:

Time at temperature is

KR REMPE: Yes.

NEAL R. GROSS
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to go through tha

But again,

because you're wr

was philosophicallly objecting to earlier.

assuming somethin
writing the GDCs

Yes,
than an LWR. Bu
think you need to

MR. 9
pick up, though,
thinking was undg
leakage or bypass
would not necess
right.

S0, V¥
of a binary conce
right. And this,
up and you have
TRISO fuel, this
and kind of it g
curve where 1it's

binary change --

MEMBE
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R KIRCHNER: -- issue. So you need
t analysis.

at least for the concepts,
1ting things -- see, this is what I
You're
¢ about the design, and then you're
to fit the design.

B gas-cooled reactor is different
1 this is an example where I don't
go there.
CHMIDT : One aspect I think we do

is the concept of, what I was
r an AOO you might have additional
from a TRISO fuel particle where we
arily allow that in an LWR fuel,
bu know, LWR SAFDL concept is kind
pt. You either fail or don't fail,
one of the things was, as you heat

additional, say, leakage from the
would allow that concept to occur
des with the frequency consequence

kind of a continuum instead of a

Cou
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lot of these scen

But 1
will, as a des]
You'll pick a ter
can withstand £
That's what you'l

MR. S

some potential ad

this concept wher

it's more of a co

So,

consequence curve

59
gmperature as well is a factor in a
@arios that you'll analyze.

still submit even for an AOO you
gner, vyou'll do the same thing.
perature limit that you think you
dr the 1length of the transient.
1 design to.

CHMIDT: But we're kind of allowing
ditional radionuclide and dose with
e the SAFDL would not, right. So
mtinuum again.

look at the

if you frequency

t, you know, you would say, okay,

s fuel. It's doing most of the

inement, whatever word you want to

R KIRCHNER: Right.

[HMIDT: -- you know, use.

I¥ KIRCHNER: It's the primary
JCHMIDT : Yes, 1it's the primary
ou .

R KIRCHNER: Sounds like LWR fuel,

CHMIDT : it does.

NEAL R. GROSS

Yes,

well, I have thi
containment, conf
MEMBE
MR. S
MEMBE
barrier.
MR.
barrier. Thank vy
MEMBE
doesn't it?
MR. S
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You're mixing a b
MEMBE
question a diffei
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particular design
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evolving -- the

discussed with W,
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R KIRCHNER: Yes.

JCHMIDT : It does to a certain

ink in LWR space, though, the other
are equally important, especially

scenarios, right --

R KIRCHNER: I already submitted

ably a more robust --

CHMIDT: Right.

R KIRCHNER: -—- fuel form. That's

@, but it probably is.

just feel, as somebody who's going

design, vyes, okay, but it's a

then takes you into several steps.
unch of things together.

IR CORRADINTI: So can I ask Walt's
rent way, because I'm listening to
and forth and I'm not sure where I,
here something unique about the
you thought about as you developed
jis necessary? Or is this just your
way you argued back with Walt or
@lt was, well, this 1is a natural
ilt could be applied to light water

at's what I thought you said.
NEAL R. GROSS

evolution. And
reactor fuel. Th
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is something of

different than 4

maybe get -- but

has improved dras
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back again. Lik¢q
and material.
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much more, I'm ndg

set of arguments f
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CHMIDT: Right, you could.

R CORRADINT: Or 1is it more that
particular about a particular MHTGR
res this? That's what is the only
goes back to your starting point,
¢ thinking of something --

R KIRCHNER: Yes.

R CORRADINTI: -

when they wrote

R KIRCHNER: Well, vyou're always

jkage with the TRISO fuel. You'll
e challenge is obviously to have a
fuel with very low leakage.

b it 1is, as Jeff was saying, there
B gradation that is a 1little bit
n LWR fuel performance where you
even LWR fuel, although the quality
tically, you do get leakage. And
ating inventory.

jlust struggled with this when I went

I said, you gave us too much time

just, now maybe the proponents have
£ asking to hear it, sophisticated

or this versus using, sticking with

NEAL R. GROSS
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@l design limits.

MAN BLEY: I think we've worked this
R KIRCHNER: I made my point.
MAN BLEY: And we need to march

®ing to get done. We'll probably

Hf hour till about 12:30 to finish

mt on that.

AZZA: Okay.

MAN BLEY: Keep trying to catch up.
v to go.

RZZA: All right. So we're going

mt for now because our presenter is
1 we're going to go into number or
ftrol systems since Jeff's sitting

'll do electric power systems. So

$CHMIDT : Okay. This is Jeff
staff.
0ping to talk about ARDC 26. So ARDC

GDC requirement for controlling the
Ty changes resulted from planned,
ges. For harder spectrum reactors,
1d fuel systems, the control of the

ly insertion can be very important

NEAL R. GROSS
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ained.

1]

At was the ACRS comment on the first

=
()}

R CORRADINI: So can I ask? Well,
267 And I'm still in a learning
rmal operation for GDC 267

CHMIDT: Okay.

So this is, there's

R CORRADINI: This affects other

CHMIDT : Well, there's very clever

R CORRADINI: Clearly.

BCHMIDT : So 1it's not, vyou know,

call it normal operation. But the
{ in my opinion, were very careful.
ldn't use the word normal operation.
| normal power changes, which, in my
tmal plant operations day to day.
Ht's a very important distinction in
a lot of times people will argue
includes AOOs. So it's the upset
T you do day to day.

think that the original writers of

L to use normal operations because

NEAL R. GROSS
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26 was significar

public comments o
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JOs, the upset condition. So they
mal power changes.
R CORRADINI: Okay. So, to put it

e out per vyour understanding of

SCHMIDT @ For 26 I think that it
lhe upset condition.
R CORRADINI: Fine. Okay. I just
what you thought.
it does not address

CHMIDT: Yes,

on. It doesn't, it addresses the
1 operation of the plant.

R CORRADINTI: Thank you.
CHMIDT: As previously discussed,
rakes 26 and 27 and combines them
deal with reactivity control under
d accidents.

irt, ARDC 26 was rewritten as the
trolling reactivity changes in both
was ambiguous. Revised ARDC 26
performance criteria on the rate
Jative reactivity insertion. ARDC
Wwwly revised based on the ACRS and
f the draft guide.

R BROWN:
NEAL R. GROSS

Can I ask a question?
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negative reactivij
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65

CHMIDT: Sure.

R BROWN: Where is any reference to
djwn? Has that disappeared from ARDC
CHMIDT: It actually does appear on

$o we'll go through this --

R BROWN: I mean, but it's not in

in the ARDC. If you say 1it's on

don't know what that means.
the next slide I

CHMIDT : Oh, yes,

write down the specific ARDC, and
ijvidual words to show that.
R BROWN: Go ahead.

SCHMIDT : Okay. So this was the

went out, draft final, I'm sorry,

¢ first item, so it's broken up by
Hre AO0Os. Item 3 1is postulated
Item 4 kind of picks up the

ements for getting what used to be
pwn in 26. But we've changed kind
cold.

tem 1 1is a means of 1inserting
ty at a sufficient rate and amount

¢ appropriate, what the appropriate

NEAL R. GROSS
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lctions, that the design limits of
Uct barriers are not exceeded and
5§ achieved and maintained during
| including AOQOOs.

R KIRCHNER: So are you going to

own'?

SCHMIDT: It=s safe shutdown
HCY-94-084.

MAN BLEY: And they refer to that,

remember B-

R KIRCHNER: Yes, I saw that.
SCHMIDT: Shutdown means
R BROWN: Why do we have to have

18]

#ant that makes that definition as
that in the ARDC?

st  don=t understand why that=s
from whatever the proposed design
in the

$o 1it=s SECY paper. Is

go back and B- that=s the SECY-94?

JHMIDT: Well, but, I mean, shutdown
So B-

R BROWN: That=s not what we=ve been

CHMIDT: Well, I guess --

NEAL R. GROSS
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CHAIR
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R BROWN: Shutdown and the comments

ltaneous speaking.)
R KIRCHNER: So, Jeff or Dan, would
ions? I don=t think there are
¢ current draft. Is there?

the old GDCs that are in Appendix A

ffinitions, because the original B-

¥ define single failure. Are you
same definition?

CHMIDT: Of single failure, for B-

R KIRCHNER: Yes.

CHMIDT: I have assumed 1in this,

sing the single failure B-

R KIRCHNER: Just a suggestion that
r whatever might Dbenefit from
few key words, and that=s one. We

maybe, Dennis, you provided us the
m B-
MAN BLEY: Well, almost original

R KIRCHNER: And what they did when

Cou

(202) 234-4433
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R KIRCHNER: -- the GDCs as we know
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unambiguous.
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temperature issue
a light water re
be no misunderst
And it means it=
are capable of ke
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think this 1is «r
subcritical. Th
shutdown, which
requirements, and
coolable for a 1o
There
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I wrong about som
CHATIR

safe shutdo

mean,

MEMBE
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dpendix A, they took that single
¢riterion and made it a definition.

definition in the current GDC.

CHMIDT: It is, vyes.
R KIRCHNER: I think it would, 1like
to have a definition that is

shutdown, I can understand the
is a little different than perhaps
Hqctor. But certainly there should

Anding. A shutdown is shut down.

II

§ subcritical. These systems then

eping it subcritical.
R POWERS:

My understanding, and I

ilght, 1s that shutdown does mean

¢ crucial difference here is safe
means there are additional
that is that the fuel is cooled and

mg period of time.

FS no ambiguity about shutdown as I
1al term here is safe shutdown. Am
kthing here?
MAN BLEY: I agree with Dana. I

wn means safe and shut down both.

R KIRCHNER:
NEAL R. GROSS

Shutdown, yes, right,
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gh .
little

R BROWN: I guess I=m a

you talk about coolable, is that,
now into the realm where you can be
@ble? Does that mean B-
ltaneous speaking.)

IR BROWN: You're shut down. And
And you=re coolable. And it=s

ltaneous speaking.)

MAN BLEY: You can=t be shut down

KR BROWN: You=re both cooled and

NAN BLEY: There=s something

n in the other meeting we had than
K BROWN:

Well, there=s something

m in my brain I think.

hter.)

R BROWN: I mean, subcritical to me
. It doesn=t mean some other
ion of what subcritical means. It

It means shut down.

NEAL R. GROSS
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(Laug

MEMBE
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ambiguous definit
means --
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MEMBE
than one.

CHATIR

MEMBE
on some earlier di
It seems we=ve go

(Simu

MEMBE
definitions aroun
bottom line.

MEMBE
seeking a change

shouldn=t be conf

they want not just

And that has been
long time.
MEMBE
then? Where is t
not aware B-
MEMBE
in the GDCs.
MEMBE
MEMBE

MEMBE

scanned through a

i

I

I

|

i

I

Iy

L

i

I

If

Cou

(202) 234-4433

T

70

BROWN: Okay. Effective 1is less
AN BLEY: Both cases, yes.
BROWN : Well, but shutdown based

scussions didn=t come across to me.
stuff B-
| taneous speaking.)

BROWN': We=re wrapping

I definitions to try to get to the

POWERS: Well, there=s people

n the world as we understand it and

1sed here. I mean, they=re saying

shutdown, they want safe shutdown.

the understanding for a very, very

BROWN : Where 1is that defined

e term safe shutdown defined? I=m

POWERS: Safe shutdown is defined

BROWN: Where?

POWERS: General design criteria.

BROWN : I never saw it. When I=ve
1d I B-

NEAL R. GROSS
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MEMBE

MEMBE
B-

(Simu

MEMBE
shutdowns, safe a4
safe shutdown de
fine.

CHATIR
fall back on nucl
those terms.

MEMBE

CHATIR
here as they do a

MR. S

CHATIR
discussion from t

MEMBE

on these words, w|

have a definition|

new design criter
of a term is cled

relative to criti

i

i

I

i

I

I

I

If

(

I

I

i

I

L

d

D

cetera, somewhere
now to adapt t
cou
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POWERS: I think you can find it.
KIRCHNER: I think it=s implied

| taneous speaking.)

BROWN : I=ve looked for

hd subcritical. And I didn=t find

rined. And 1if I=m wrong, that=s

AN BLEY: I think there we just
ear engineering, which has defined
BROWN: That B-
(AN BLEY: They mean the same thing
\wywhere else.
[HMIDT: That=s correct.
AN BLEY: Let=s not bring in the
le other meeting B-
BROWN : I=m just trying to focus
iich are not in my own mind need to
If we=re going to work on these
a, we ought to make sure that type
rly understood as to what it means
rality, coolability of the fuel, et
so that people that are using these
reactors

their water

NEAL R. GROSS
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understand what t

define safe shutd

and put it in 1if

valuable.

would be a very g

really —--

see ——

we are B-

intent was adequa

ambiguity.

(202) 234-4433

CHATIR

MEMBE

MR.

Ida)

MEMBE

MEMBE

MEMBE

MEMBE

MR. S

MEMBE

MEMBE

MEMBE

MR. 9

MEMBE

MR.

-

But I

MEMBE

I

I

Iy

i

1

Iy

i

Iy

I

(

i

I

i

1

i

i
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1at means.

(AN BLEY: Point made.

BROWN: Okay.

CHMIDT: Just to offer, we could
wn consistent with that SECY paper
that helps.

KIRCHNER: I think that would be

SKILLMAN: Amen. I think that
od B-

BROWN: This is SECY-94-0 B-
SKILLMAN: 84.
HMIDT: 084, yes.

SKILLMAN: Yes, I think that would

BROWN : Let me go find that and

SKILLMAN: -- really address what

CHMIDT: Yes, I mean, the staff=s

te cooling and subcritical.
SKILLMAN: Yes, yes.

CHMIDT: In my mind, there=s no

have no problem B-

BROWN : Well, if that=s in the
NEAL R. GROSS

Cou
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SECY-94, it just,
MR. S
MEMBE

that, 1f we=re

somewhere in this
of certain termij
SECY paper says tl
that into these d

MEMBE

MR.

ida)

two. That was th
MEMBE
question. In the
has disappeared.
deeply involved
hold-down. And
sure a shutdown s
MR. S
MEMBE
might weave hold-
up 94-84 in a way
as to what we=re

MR.

Ida)

explicitly by ths

the difference,

73

I guess my opinion would be B-
[HMIDT: Move it to here.

R BROWN: -—- that we ought to have
yoing to use those terminologies
thing, we ought to have definitions
nology that are used. And 1if the
nNat, it would be good to incorporate
ksign criteria.

R SKILLMAN: Yes.

CHMIDT: I=m leaving it to these
¢ mass intent of my B-

It SKILLMAN: Let me ask one
course of years, the word hold-down
But early on, those of us who were
understood there was shutdown and
hold-down was the clamp that made
tayed shut down.

"THMIDT: Right.
R SKILLMAN: Is there any way you
down into this? I believe it holds
that really eliminates any ambiguity
talking about.

CHMIDT: I tried to address that
| word maintained.

And you=ll see

s we move from AOO to postulated

NEAL R. GROSS
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accident, that a
Item 3. And we=1l
number 3. I=m su
MEMBE
Jeff.
MR. S
MEMBE
MR. S
MEMBE
words again afr

independent and d
of two independe
systems, or means

MR. S

current GDC is wr]

some more 1in cag
associated with t
MEMBE
MR. S

1

I

Iy

(

i

1

i

if

|

H
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hieved and maintained softens for
get into that when we get to Item

re you=1l1l have a lot of gquestions.

SKILLMAN: Okay. Thank vyou,
IHMIDT: Yes.
KIRCHNER: Jeff, on number 2 B-
HMIDT: Yes, okay.
KIRCHNER: -- I=m just reading the

sh and thinking, could you put

verse up in the prologue, a minimum
it and diverse reactivity control
shall provide B-

HMIDT:

Yes, that=s how the way the

tten. I=d have to think about that

e there=s unintended consequences

the current GDC 2p.

MEMBE

I read it now af

independent and d
MR. S

that=s the B- it=

H

]

(

N

>

Cou

(202) 234-4433

nat.
KIRCHNER: Yes.

CHMIDT : But it is consistent with
KIRCHNER: Yes, and because 2, as

resh from the new guide, it says

|verse from others. What others?

HMIDT: The others in 1 and 3. So

diverse from the other criteria in

NEAL R. GROSS
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this list. That=
MEMBE
two in the prean
probably --
MR. S
MEMBE
MR. S

multiple function
MEMBE
MR. S
1 and 3 with cont
saying you have t
consistent with

controlling react

So, ilf

MEMBE
it, it almost 1lik
MR. S
MEMBE
MR. S
a third system.
MEMBE
MR. 9§

with two B-

MEMBE

]

i

1l

(

i

(

i

1

D

1

I

S

Iy

(

i

i

Cou
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what it meant by others.

KIRCHNER: But usually one of the

ble is going to do number 3 and

HMIDT: Then you have --
KIRCHNER: -- number 1.

[HMIDT: You can have one system do
KIRCHNER: Of course.

CHMIDT: Let=s say a boiler does a

rol rods alone. You're saying, I=m

have another one, which is kind of

rhe way GDC 26 1is right now, of

lvity.
you take a look at B-

KIRCHNER: It=s almost, as I read

> implied a third system.

[HMIDT: ©No, no, the intent B-

KIRCHNER: Okay.

HMIDT: The intent is not to imply

KIRCHNER: Okay. All right.

CHMIDT: If you can do everything

KIRCHNER:
NEAL R. GROSS

If that=s the way you
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read it, fine.
MR. S
two. If you need
MEMBE
MEMBE
understand, when
define safe shutd
when we say with 3
that=s intended {
rod stuck or whatg
water reactor loo

MR. S

MEMBE

explicitly what t

terms. Okay.
MR. S
MEMBE

as being I disagr

26 amalgamating 2

of led to some am
clearer stuff wi
nuances. So I ur

3. So thank you.
MEMBE

more.
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[HMIDT: -- then do everything with
four, you need four.

R KIRCHNER: All right.

R BROWN: Just to make sure I
wve, number 3, when we say, once we

dwn so we know what that means, then
ippropriate margin for malfunctions,
b include something similar to one
sver, and whatever the new non-light
ks like.

That is correct.

CHMIDT:

H BROWN : And we don=t define

hose are. It=s just more general
CHMIDT: That is correct.
R BROWN: And don=t take my comments
ke with trend. I think the new GDC

and 27, the previous approach kind

[OAY

biguity. And this, to me, had some

th the exception of some of the
iderstand what you=re saying now in
let me ask one

R SKILLMAN: Jeff,

NEAL R. GROSS
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MR. S
MEMBE
misinterpretation
first sentence of
which is independ
below instead of
MR. S
MEMBE
MR. 9§
good comment.
MEMBE

MR. 9

direct response f

the previous sli
version, I removgd
control. And it=
2, Jjust so everyl
a direct response

CHATIR

MR. J
number 3 deals W
right now, as th
safe shutdown fol

I=m

because when I wg

77

CHMIDT: Okay.

I¥ SKILLMAN: The potential
of others on the underlined in the

number 2, would you consider a means

~rnt and diverse from 1 above and 3

others?

CHMIDT: Right, right.

R SKILLMAN: Thank you.

CHMIDT: Okay. I think that=s a
R SKILLMAN: Thank you.

CHMIDT : So Item 2 is actually in

o the ACRS= comment, which was on

de. It=s where B- 1in an earlier
ff the planned, normal power change
§ now reinserted back as Item number

bdy has a clear sense of B- that=s

to the ACRS comment.

MAN BLEY: I got that reading --
CHMIDT: Okay. All right. Item
1th the postulated accident. And

1s 1s written, it=s talking about

lowing a postulated accident.
defer 3 for a

Joing to second,

5 putting these slides together, I
NEAL R. GROSS
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realized I made ki
propose a new Itef
And
realized, and I ng
discuss what=s foll
acceptance criten
during.
And i
didn=t realize it
So I=m going to pfi
CHATRN
that. But I=11 sj
the accident med
thereafter B-
MR. S(
CHATRN
MR. S(
CHATIRN
meant.
MR. S(
CHATRN
interpreted.
MR. S(
going to, after W

a back-up slide w

78

nd of a mistake in 3 that I want to
h number 3.

1e issue with Item number 3 that I
ver got any comments on, was I only
lowing the postulated accident, the
criteria

ia, not the acceptance

t was a miss on my part. And I
until I put the slides together.
ropose a new Item number 3.

(AN BLEY: I look forward to seeing
1y, when I read it,

to me following

nt from the 1incident occurs from

CHMIDT: No.

AN BLEY: -- which is during.
HMIDT: ©No, it does B-

AN BLEY: So that isn=t what you
HMIDT: It is not what I B-

(AN BLEY: That=s what I
[HMIDT: Right. It is not. So I=m
e go through 4, I=m going to go to

| th a new version of number 3.

NEAL R. GROSS

COUR

(202) 234-4433

WASHINGTON, D.C. 20005-3701

T REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

CHATIR

MR. 9
try to address GD
requirement. And
cold portion of s

A mea
under conditions
as fuel loading,
provided.

MEMBE
thinking. Youn
currently operati
not satisfy your

MR. S

MEMBE
steam line break,

MR. S

MEMBE

MR. S

MEMBE
subcritical, late
MR. S
that we=re trying
long-term equilib

short-term. So I

79
MAN BLEY: That sounds fine.
CHMIDT : So number 4 is really to
] 26, the last item of cold shutdown
here T got a lot of comments on the
hutdown.

ms for holding the reactor shutdown
which allow for interventions such
shall be

inspection, and repair

H STETKAR: Jeff, I was Jjust

proposed change to number 3,

mg pressurized water reactors would
proposed change to number 3.
As written here.

LHMIDT :

R STETKAR: No, during. Large

they go read critically —--

CHMIDT: But the concept B-

R STETKAR: -- during the accident.

CHMIDT: That=s right. See B-

It STETKAR: They later go

[HMIDT: And that=s the exact thing
| to parse out is following is the
What=s missing is the

rium state.

agree with you.

NEAL R. GROSS
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CHATRMAN BLEY:

your slide, your
MR.

important point,

80

So we ought to wait for
ack-up slide before we discuss.

CHMIDT: But I think that=s an

1UP]

is that, you know, this Item 3 as

written is the lopg-term kind of equilibrium state.

CHATRNMAN BLEY:

MR. S{IHMIDT:

B- so, if you 1dg

says, 1like it s
product barriers
That
postulated accide
for the during ph
you=re actively m
Is th
(Simu

CHATR

before we continu

Right, right.

And I realized I never said
bk at Item number 1, it basically
Hys basically protect the fission
during the whole event.

is missing from Item 3 for
nts, so what=s your success criteria
@se, not the short-term phase where
1tigating I would say.

@t clear what B-

ltaneous speaking.)

MAN BLEY: Can we go to your slide

e the discussion?

CHMIDT : Yes.

MR. S
CHATIR
MR.
back-up.
CHATIR
help.
MR. 3
cou

(202) 234-4433

MAN BLEY: I think it will help.

SCHMIDT : Okay. Let=s go to the

MAN BLEY: Well, I hope it will

CHMIDT: Okay. So this is my new
NEAL R. GROSS
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proposed 3.

A mea
at a sufficient
appropriate mar
capability to coo
of shutting down
minimum safe
postulated accide

So he
call the short-tg4
current GDC 27.
the long-term, yo

CHATIR

me here is just my

before with the

defined. We havg
following --
MR. S
CHATIR
following.
MR. S
CHATIR

transient of the

MR. 9

ghutdown

81

ms of inserting negative reactivity

rate and amount to assure with

ylin for malfunctions that the
I the core is maintained and a means
the reactor and maintaining at a
condition following a
mt .

re=s your criteria for what I would
plrm . And it=s consistent with the
It=s adequate cooling. And then in
@ should be shutdown.

MAN BLEY: The thing that bothers
reading. I mean, you had a problem
briginal in that long-term is not
o a,

I have a problem here in that

THMIDT: What's the definition of -

MAN BLEY: -—- at what ©point

[HMIDT: Following, yes.

MAN BLEY: You know, maybe after the

@accident or something like that.

CHMIDT : So I try to address that

NEAL R. GROSS
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in the rationale,
CHAIR
rationale be ther
live with this do
MR. S
MEMBE
at it when they=rq

of how they got

mind, they=re goi
B-

MR. S
rationale.

CHATIR

work better for m
MEMBE
MR. S
with that. I th
what is the long-
MEMBE
having too many
following the pos
MEMBE
light water react
MEMBE

this for current

82
because I agree.
will the

MAN BLEY: Yes, but

& in the long run? Is it going to
cument?

CHMIDT: Yes.

R BROWN: Yes, but will people look
I mean, the notes

§ doing a design?

there, it=s difficult. In my own

ng to look at these and say that=s

CHMIDT : I=m hoping they go to the

MAN BLEY: In the long-term would

¢ here than following.
R BROWN: Exactly.

CHMIDT : I would be perfectly fine

ink you then have the question of

term. But I=m not sure B-

R KIRCHNER: Can you, Jeff, without

words, couldn=t it be during and

tulated?
R CORRADINI: No, because current
drs don=t sense that.

R KIRCHNER:

But we=re not writing

We=re writing it for advanced

NEAL R. GROSS
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reactors.

MR. 9§

But it=s within,
kind of licensed
steam line break
The idea was not
necessarily on no
So I
I think that=s
construct but addg
should have like
subcritical at th
MEMBE
really kind of B-
MEMBE
position of achis
draft, right?

MR. S
original one h
performance requi
on that was
regulations that=

MEMBE
like subsequent

mitigating action

83

CHMIDT : But it's -- that=s true.
fhe context is what are we currently
to a situation for PWRs during main
that has short-term reciprocality.
to impose additional requirements
m-1light water reactors.

understand what you=re saying. But
B-— I tried to keep the current
clarity that in the long-term you
shutdown rods or some means of going
¢ end of the day.

R REMPE: But in the long-term
R KIRCHNER: But do you now move the
ving safe shutdown from your first
[HMIDT : So the

Yes, you=re right.

ad shutdown  was the specific
rement. And I got numerous comments

additional

[4D]

ffectively requiring

$ not supported in the current GDC.
iR BROWN:

Why wouldn=t some words

to the initial transient and

s following a postulated accident?

NEAL R. GROSS
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I mea
about. The acc
there. The mitid

you have to deal

follows on after
MR.
opinion B-
MEMBE
MR. S
and it=s kind of
language. So I=m
as much.
What
this -- it=s v
language of GDC
shutdown followin
MEMBE
advanced reactors
apply to LWRs.
MR. S
MEMBE
reactor, we expec

that -- there's s

lines.

(202) 234-4433

MR. S

i

I

(

g

A
14

i

(

i

DI

(

Cou

T

84
, that=s what you=re really talking
dent occurs.

The transient get

pting actions are taken. And then

with the following, the stuff that

hat.

SICHMIDT : I think, I mean, in my
BROWN: TIt=s a struggle B-

HMIDT: -- this is what this says,

consistent with the current GDC 27

not trying to reinvent the language

T really was trying to answer in

consistent with the current

Ty

b7 other than I=m having the safe

y the postulated accident B-
KIRCHNER: But these again are for

and their guidance. And they don=t

HMIDT: Right.
And for an advanced

KIRCHNER:

better performance, right? Isn=t

me commission statement along those

I=m not sure that B-

NEAL R. GROSS
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MEMBEH

quiet. So now I §
It st
remains cool and
that this is consi
not sure I need tg
for current reactq
saying.
MR. S(

the capability to
is language consiH
a philosophical B
MEMBEH

MR.

ida)

want it to be shuft
what is currently
been portered ovs
is the shutdown rf

CHATRN

the thing you werg
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CORRADINI: I guess I=ve been
von=t be.
rikes me that, as long as the core
there is no challenge to the fuel,
stent with what we=ve got now. I=m
be more safe than what we have now
rs. That=s what I thought Jeff was
HMIDT: That is what I=m saying by
cool the core is maintained, which

tent with GDC 27 today. But that=s

CORRADINTI: I understand.

CHMIDT: -— point of whether you
tdown is a safer configuration than
in our GDCs and what has effectively
r to ARDC 26. What is spelled out
rquirement in the long-term.

AN BLEY: Just for Walt=s point,
looking for from the commission is
eg Guide.
KIRCHNER:

It is?

AN BLEY: Yes, the core 1is in

REMPE : So, in all this back and

NEAL R. GROSS

on page 6 of the [
MEMBEH
CHATRN

there.
MEMBEH
COUR
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forth, I thought
change that word

someone up there f

do that.

But 1

phrase without ex
lot of questions.
to making a word
CHATIR
done, as long as
the rationale the

MR.

explain what foll

put everything in

CHATIR
job 1in the ratigq
really helped me

MR. S
I think the draff
would propose thd
proposal is that
Guide.

MEMBE
definition of saf

MR. §

HCHMIDT : The

86

I heard you say, oh, you ought to

to in the long-term. And I thought
ook a note saying, oh, yes, we could
think if you bring in that new
wlaining it, you=re going to have a
And so I=d like to add the caveat
cthange.
MAN BLEY: I think what they=ve
this stays in the long-term, having
re works.
rationale tried to
owing meant. And I don=t want to
the ARDC.
MAN BLEY: I think you did a great

nales across the board. They=ve
in reading through this.

CHMIDT : So I would propose, since
| guide missed kind of the boat, I
it this be the third item. So our
this would go into the final Reg
R BROWN: I guess along with some

e shutdown.

Cou
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But I=m going t
they=re the contr
(Off
MR. S
4, though, on the
MEMBE
question about yo1
That=s a new te¢
anything fundamen
But i
that we use in t}h
adding a word to
which allowed fo
loading and refue
you had a reas
substantially dif]
historically. N(g
of jumps out as a
MR.
process was thersg
remembering the 0
the functions of
able to, followin

AOO or postulated

to be able to insj

87

N leave it to these guys because
dllers of the Reg Guide.

mic comments.)

CHMIDT: Was there any question on
cold shutdown before we leave that?
R SKILLMAN: Jeff, one of the, a
lr choice of the word interventions.
rm. And I don=t think there=s
tally inappropriate with it.

t would seem to me that the jargon
e industry might be, either you=re
jur lexicon, or you would use a word
fuel

r normal activities such as

ling, inspection and repair, unless

n  for interventions to make it
ferent from jargon that we=ve used
thing wrong with it. It just kind

brand new word.

/8]

JCHMIDT : You know, the thought

£s an old Reg Guide, which I=m not

umber, that said, you know, one of

getting to cold shutdown was to be
g a transient, following either an
accident, was to get down to cold

ect and repair. So I used the word

NEAL R. GROSS
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intervention kind
that original Reg
CHATIR]

that somewhere in

it.

MR.
that=s B- I=m no
But I B-

CHATIR
you guys? We are

We=ve suggested,
off the tops of ou
those things thaf
meeting here.

MR. S
statement was I d

MEMBE
thing, Dbecause
trying to change

a lexicon that

88
of in that vein of the intent of
Guide.
MAN BLEY: You have a reference to
this document.

I remember reading

HCHMIDT : Yes, I do, I do. But

t necessarily wed to interventions.
MAN BLEY: Can I make a caution for
1=t editing this for you on the fly.
at least for me, things that come
r heads. Be careful as you consider
| are comments in the throes of a
JHMIDT: Right. But I guess my real
hn=t B- interventions was just to B-
R SKILLMAN: Or maybe it=s a good
bu=re the author. And I wasn=t
your mind.

It just seems we=ve got

we=ve used for vyears. This was

16D]

it=s appropriate to embed a new

CHMIDT: Okay.

R SKILLMAN: Up to you.

CHMIDT: Okay.

NEAL R. GROSS

Thank you.

different. Mayb
term.

MR. S

MEMBE

MR. S
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(Off
MR. S
so I guess this i
Basic
specific words th
talked more, the

talked more about

confusion. Is 1

answer 1S no. It

26 1s you got to

protect the SAFDL

And
barriers we=re
barrier. And aga

those are specifi
CHATIR
John=s shoulder 1}
the regulations.
you=ve got the o
Part 50 has a def
MR. S
CHAIR
at that.
MR. S

CHATR

I

]

q

D

]

i

I

]

(

I

(

I

Cou

(202) 234-4433

ally,

A

89
hic comments.)
[HMIDT: Yes, I think we've gone --
a lot we=ve talked about.
ITtem 1 is we talked about the
pt were added. The original guide
riginal ARDC 26 in an earlier draft
shutdown. And there was a lot of
only shutdown related? And the
=s consistent with the current GDC
jet a sufficient rate and amount to
or the primary coolant boundary.
those the fission

are product

nlking about is fuel and coolant
n safe shutdown was added. I think
performance criteria.

(AN BLEY:

Well, I was looking over

ere. He=s been rummaging through

And if you do define safe shutdown,

e document you=ve cited, but also

lnition, too.

HMIDT: Yes, 50.2, you mean --

AN BLEY: Yes, be sure to look to
HMIDT: -- the SSEs —-

IAN BLEY: Yes.

NEAL R. GROSS
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MR. 9
right.

And {
means, which 1is
other ones 1in

controlling the
planned, normal p
Again
And the purpose 1
of fission produc
to the protectivdg
any protective ad
doing a good job
Again
talked about. T
establish that s4
the long-term
criticality in t}
licensed PWR post
removal capabilit
MEMBE
the new words oy
these slightly fo
MR. S

The intent of the

90

CHMIDT: - related?

Yes, right,

hen Item 2, we've talked about a
and diverse from the

independent

this 1list, shall Dbe capable of

rate of reactivity changes from
ower changes.

| this was added for ACRS comments.
s to provide additional protection
t barriers and limit and challenges
action. So we're trying to limit
tions that may be required by just
controlling reactivity changes.

i this 1is kind of what we have
he word following was included to
iife shutdown should be achieved in
equilibrium state, allows re-
e short-term consistent with some
ulated accident if sufficient heat
v exists to survive that.

R SKILLMAN: are these

And, Jeff,

the old? You're going to adapt
r the new text?
JHMIDT: So the words for 3 changed.

bullets below does not change.
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MEMBE

MR. S
change those.

MEMBE

MR.
missed.

MEMBE
bullets.

MR. S

I realized I d
criteria.
MEMBE

equilibrium stats

here is the quasi
MR.
right. So, you k

of expecting that

passive. And tha
right.

S0, 9
potential of bec
some system that i
So the equilibriy

the passive natur

MEMBE

i

I

1]

Iy

I

(@A)

if

1

D

I

1

S

i

Cou
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SKILLMAN: Okay.

CHMIDT: It was never our intent to

SKILLMAN: Thank you.

CHMIDT: I just realized I had

SKILLMAN: When you wrote the

CHMIDT : When I wrote the bullets,

ldn't really address the during

POWERS: When you use the word
. what you, I think what you mean
requilibrium or long-term state --

CHMIDT: That's

Right, right.

1ow, 1it's somewhat in the construct

future designs will be generally

t's why I use the word equilibrium,

py 1f it cools down and it has a
ming re-critical, there should be
ight be active to stop that, right?
n state was to try to denote maybe

r of future plants.

POWERS :
NEAL R. GROSS

Of course, the problem

[
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you have is all t
means something

equilibrium is no

we're still reled

thing.
MR. S
CHATIR
but we don't --
MEMBE

or quasi-equilibr
considered. I d
understand. And
these paragraphs
you're talking ab
MR. S
MEMBE
need to change th
words here that c
fair enough. Tha
the criteria becg
abstruse that nob
MR. S
MEMBE
those of us that

here are going to

92

lhe source trend people, equilibrium
very different to wus. And vyour

t the same as our equilibrium. And

ising fission products out of this

"THMIDT: Right.
MAN BLEY: Perhaps steady state,
R POWERS: Well, the steady state

ium cooled state is something to be

bn't question. I put this up to
maybe 1in the, as you elaborated
before, it becomes very clear that

out a thermal equilibrium --
CHMIDT: Yes.

R POWERS: -- here. And you don't
ings here, because there's a lot of
ome from the skill of the art. And
t's perfectly acceptable, otherwise
mes so long and the definitions so
ddy can read it.

"THMIDT: Right.
R POWERS: But just remember that

have to worry about 10 CFR Part 100

be still worried for 30 days.
NEAL R. GROSS
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MR. S
MEMBE
that maybe you d
long-term. Just
rest of the ADRC
(Simu
MR. S
MEMBE
people that worry
CHAIR
MEMBE

for 30 days.

MR.

F ey

equilibrium state
you know, we try f
this condition.
could come up wit

MEMBE
don't --

MR. S

MEMBE
for instance, noy
describe fission
fuel.

MR. S

93

CHMIDT: -— noted.

R SUNSERI: Well, I would suggest
Jn't even need to qualify the term
leave it at long-term, because the
defines the state.

ltaneous speaking.)

CHMIDT: Yes.

there are a lot of

R POWERS: Well,

about 10 CFR Part 100.

NMAN BLEY: Yes, that's true.
R POWERS: And they have to worry
SCHMIDT : You know, the long-term

$ 1n the rationale and there is --
o find the right wording to address

And I think this 1s the best we

R POWERS: Fair enough. I mean,
(HMIDT: Okay.
R POWERS: Just wunderstand that,

/f T am still agonizing over how to

oroduct release from the Fukushima

CHMIDT:
NEAL R. GROSS

Right, right, right.
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MEMBE

MR.
state?

MEMBE
and it is causing

trying to recover

MR. S
know, these are r
MEMBE
MR. S
put it in this
equilibrium read

multiple things a
MEMBE
can contain just
MR. S
CHATIR
on, we're going
more?
MR. 9
if you don't have
CHAIR
recess for 15 min
until 12:30. Som

for another sessi
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R POWERS: Okay.
HCHMIDT : What's the equilibrium
R POWERS: Because it is occurring

headaches for those people that are
the reactors.
CHMIDT :

I mean, in some sense, you

gactivity --

R POWERS: Yes, 1t is.

CHMIDT : -—- GDCs. And you have to
first perspective. What's vyour
tivity state? And obviously,

ffect reactivity.

R POWERS: I understand and hope it
one -—-

CHMIDT: Go ahead, Jan.

MAN BLEY: If we're ready to move

b take a short break. Do you have

CHMIDT: No, we're -- other than,

any questions on 4, I am done.

MAN BLEY: Going, going. We will

utes until 10:55. We will also go

@ of our members will have to leave

on ——

NEAL R. GROSS
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MEMBE

that 212 boiling

level. Reactors
colder --
(Laug
(Wher

went off the recoy

a.m.)
CHATIR
session. Jan, I'
MS. N
going to have {

systems, which is
to do a presentat
MR.
Fitzpatrick with 1
NRR. Next slide.
The 7
March of '17 lett
clarity of ARDC
functions.”"™ Even
operational equip
for monitoring pl

and communication

comment to come (d

95

R POWERS: I will quickly point out
point of water i1s true only at sea

obuilt for IM would have to have much

hter.)
kupon, the above-entitled matter

d at 10:40 a.m. and resumed at 10:56

AN BLEY: Okay, we are back in
11 turn it back over to you.
ANZZA:

Thank vyou. So next we're

il presentation on electric power
ARDC 17 and Bob Fitzpatrick is going
lon on that. Bob?

[TZPATRICK: Good morning; I'm Bob

fhe Electrical Engineering Branch in

\CRS comment that came out in the
ekr was the staff should improve the
|7 with respect to the term "vital
if electric power is not needed for
ment, reliable power is still needed
ant status, habitability, lighting
$. And this was not the only good

ut of the ACRS, it didn't make the

NEAL R. GROSS
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letter, but also
that we should e
systems as we gef
well. And also
were pretty clo
thinking we need
but not necessari
If we
What
are exactly what'
reg guide, and TI'
point out what we
along the way.
17, which by the ¥
as SFR 17 and 1
electrically betw
said "electric pg
first comments tl
And the one requif
public. We may)
systems because 1
considered probal
extent. So we pu
but to agree with

it in there

96

ou said at the time in the meetings
xpound upon what we meant by just
| into this, and so we did that as
note that basically your comments

e to industry, so

Ul

everyone was
more specificity and clarification
ly more regulation, so.

can have the next slide.

['ve done here is the next slides
H in our draft, final version of the
ve highlighted some of the words to

ve changed or what we've emphasized

L

Ho this is Paragraph 1 of our ARDC
Mlay is exactly the same electrically
MHTGR 17; we make no distinction
een any of the designs. So when we
ver systems," that was one of your
nat we should beef that up a bit.
led actually came from industry, the

or may not need electric power
nese are advanced designs that are
ly to be passive to at least some
t that in there to not just appease
and, just whatever.

Anyway, we put

so it makes that distinction,
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functioning of sy
the safety functi
more emphasis on
and then the two

So we

97

jtems, structures and components and
on for each power system. A little
more than one shall be to provide
items that are provided there.

can move onto No. 2, Paragraph 2.

Now it goes the electric power systems

shall be comprise
additional power
shall have suffi

testability to pe

a single failurel

shall have suffic
perform its safet

in the rationale.

And t
was not there Db
importance of s3g
needed for ant

accidents, the de
and important saf
also expound on t

CHAIR
but I noticed the
identical to the

example, "shall b

@ of an on-site power system and an
system. The on-site power system
dient independence, redundancy and
rform its safety functions assuming
And an additional power system

ilent independence and testability to

v function.

4

And we expound on this

Hen we added a third paragraph which

kfore, and this was Dback to the

fety. If electric power 1is not

icipated operational occurrences,
s§ign shall demonstrate that powerful
pty functions is provided. And we
lhat in the rationale.

MAN BLEY: This is kind of minor,
words on your previous slide aren't
jords in the draft I'm reading. For

¢ comprised of, shall include."

NEAL R. GROSS
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MR. F
CHAIR
big deal, but whi
since you sent us
MR. F
wrong version to
CHATIR
pretty —-- go ahea

MR.

certainly check o

to that. But we
meaning in the pr
So gd

these three parag
All r

really added for

electric power
reliable power
operational occy

conditions when
electric power.
not, but if they
functions are est
that's it, w

yes,

base as accidents

98

ITZPATRICK: Oh.

NMAN BLEY: Which is, that's not a

ch is right? Did you make changes
the draft?
ITZPATRICK: I may have grabbed the
put in here.

MAN BLEY: Except for that, it looks
@, but check on what you --

we'll

FITZPATRICK: Yes, SO

m it. I just don't know the answer
certainly didn't try to change the
dcess.

ing onto the rationale to support
raphs i1is the next slide.

1ight, so I'll go through it, but we

new things is at the bottom. The

systems are required to provide
for SSC's during anticipated
Iirrences or postulated accident

fhose SSC safety functions require
So again, a distinction that may
@o, this is what it is. The safety
ablished by the safety analyses --

hich includes mitigating the design

NEAL R. GROSS
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Where
anticipated oper
accidents, the
sufficient in cap
safety functiong
functions are mait
provide redundandg
would be a minimu

MEMBE
distinguish betwe
safety functions?

MR. F
safety functions
that that would |
motor power; a mn
way. An importan
type functions t
previous meetings

MEMBE
follow the distin
to safety or it'j{
it's important to
if it's not impox
it. I don't dist

a power for an in

99

electric power is needed for
Htional occurrences or postulated
e@lectric power systems shall be

@acity and capability to ensure that

as well as 1important safety

ftained. The electric power systems
Y and defense-in-depth since there
m of two power systems.

R STETKAR: Bob, why do you need to

#n safety functions and important to

ITZPATRICK: Well, in this case the
pf a perspective we put in here 1is
de something where you needed 1like
bptor, a pump, something along the
te to safety is those support system
nat we talked about previously at
R STETKAR: I guess I don't really
Jtion; either something is important
5l not important to safety. And if
safety, it ought to have power; and
tant to safety, you can talk about

inguish between a mode of power or

strument that might be useful to an
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operator. If
important to safe
MEMBE
with John; it sed
truly is a device
because it's pows
but the exit 1ligH
the safety funct
clear to ensure
some of what we
highly important.
there 1is basis f
only to powers SS9

functions that ar

MR.

==l

added a paragraph
think like two pa
If we
This
emphasis is place
of the overall po
prescribing how
For example, refe
dels

systems was

designs that do 7

100

it's important to safety, it's
ty. I just don't get it.

R SKILLMAN: Yes, I'd like to agree
ms like you could have a SSC that
that has to change physical status
tred and it is a safety component,
ting under fire conditions is also
ion. And unless these words are
that instrumentation, lighting and
might consider minor functions are
They can get left out, so I think
br ensuring that this applies not
C's but also to subordinate safety
¢ there for the unit.

NITZPATRICK: Right. Well, we've
and a rationale for that that's I
ragraphs down from this.

can have the next slide.

slide, compared to GDC 17 more
J here on requirement or reliability
wer supply scheme rather than fully
such reliability can be obtained.
Hence to the off-site electric power

ted to provide for those reactor

bt depend on off-site power or the
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functioning SSC'
connect to a po
changes. This is
on the next slid
about here.

The o
a fully class-wir]
power system is 1ls¢
as long as it le

Paragraph 1 and f

For example, an 4

could be from

generator, a com
alternative, ags
designer. So we

here as what it
designer to come

The n

And t

include
habitability,
monitoring,

commu

may be deemed app

post-acg

»

\

||

Al

R

H
.

I

g

S

1

I

electric power
functions could
cou

(202) 234-4433
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important to safety or do not

ver grid, so we didn't make any

getting back down to into what we,

174

, No. 3, what we've been talking

-site power system is envisioned as

ning power system. Any additional

ft to the discretion of the designer
ids to the performance criteria in
he design criteria of Paragraph 2.
dditional independent power source

the electrical grid, a diesel

ustion gas turbine or some other

in, at the discretion of the

tried to put that specificity in

might be, but leaving it to the

ip exactly what it is going to be.
rxt paragraph.

he important to safety functions

ident monitoring, control room

tmergency lighting, radiation

nications, and/or any others that

ropriate for the given design. The

system for important to safety

e non-class 1E and would not be
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the rest of the N
to safety?" This
with the NRC's us
throughout its
context in partic
how an applicant
to determine what
and that's a td4
specifically in {
use throughout th
why you did that?
MR. F
distinction betws
needs motive pow|
MEMBE
motive power 1is
That doesn't have
to safety or not
MR. F
MEMBE
-— I'm not going Y
for time here --

perspective, beca
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redundant power sources.
R STETKAR: Bob, have you looked at
RC and what they mean by "important
strikes me as being not consistent
¢ of the term "important to safety"
regulatory guidance, and in the
wlar of risk-informed regulation of
can use perhaps their own criteria
is or is not important to safety,
redefined that term

rm. You've

nis rationale differently from its

9]

# rest of the agency, so I'm curious

ITZPATRICK: We just try to make a
Hen, like I said, equipment that
er.

R STETKAR: Equipment that needs

#quipment that needs motive power.
anything to do with being important
important to safety.

ITZPATRICK: Well --
R STETKAR: Important to safety 1is
b say it again because we're pressed
take a look at it, please,

from my

wse —-—
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MR. F
that.

MEMBE
used quite extenj
indeed, we've hdg
about what part
applicant use to ¢
or functions is o
important to safe
not important to

MS. H
staff in NRR, Ele
License Renewal H
open when we incly
in the rationale.
include, but we di
it. We said thesg
may have to consi
to safety.

CHATIR
trying to respond
people in the pas
to monitor the p
what all of thess

regulations, "impg
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ITZPATRICK: We will take a look at
R STETKAR: -- it is a term that is
slively throughout the agency. And
1 with the ACRS some discussions
ilcular criteria might a particular
letermine which particular equipment
ver the line, if you will, as being
Hy or under the line as being deemed
safety.

AY : This is Sheila Ray from the
¢ttrical Engineering New Reactor and
ranch. We tried to keep it a bit
llded "important to safety functions"
We said these are things that may
d not have the intention of defining
e are some examples but the design
der other items that are important
think --

MAN BLEY: I you were

| I think, to comments from wvarious
q that said we need to have some way
lant after an accident, and that's
are looking at. Elsewhere in the

brtant to safety," at least in the
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places I'm aware
showed that in f3
And I think John
everybody else mg
some other wordd
monitoring, so sol
woods. But that'
some confusion.

MEMBE
just -- again, 1
hearing individua
rationale to Ji
designers and rey
be cognizant of
monitor plant ps
this, is it motiy
you might not neegq
capability, Dbut
retention of cag
plant status.

MR. G
We've took this (
a November meetin

about monitoring

ARDC 19 to help

104

of it, means the risk assessment

ct they were contributors to risk.

s right, this was confusing what
ans by "important to safety." And
here vyou're really going after

mething that will get you out of the

s what you're after and it'll avoid

R STETKAR: This is a case, 1f you

1's a subcommittee meeting, you're
1 feedback, but if you can edit the
st make sure that applicants,
iewers recognize that they need to
the ability of the operators to
rformance. Without getting into
e, 1s it -- despite the fact that
il AC or DC power in terms of a motive
notion of

just bring out this

pbility for operators to monitor

REEN: Yes, Brian Green, NRC staff.
bmment back after I believe it was
¢, a similar concern was brought up
and there were some changes made in

alleviate some of that. I don't
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think it's plann
quick recap is t
about the operato
can safety contrg
rationale was exp
must be able to

the plant. So t

added to help cla

CHATIR
weren't about tl
concept; I think

at least I do. B
MEMBE
CHAIR
couldn't hear me
MS. M
electric power sjJ
onto containment
on that.
MR. M
Madni from NRO
containment desig
This
containment desigq

March 21lst, 20
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§d in the discussion today, but a
hat much of the words from GDC 19
rs having a control room where they
Il the plant was maintained but the
Anded to describe that the operators
monitor in order to safely control
here was some additional rationale
rify that concern.

MAN BLEY:

Okay, our comments here

le concept. We agree with the
most of us agree with the concept,

wt particular language.

R STETKAR: Jan?

MAN BLEY: We can't hear you. You
either.

RAZZA: I'm sorry. That concludes

istems, so now we're going to move

And Imtiaz Madni is going to present

ADNI: Good morning; this is Imtiaz

and I'll Dbe talking about the

m criteria. So next slide.
slide shows ACRS comments on the

jin criteria from the letter dated

Cou
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containment per
needs to be def
"essentially lea}
adequately defir
possibility of rs
induce the conta
explicitly. So h
the first one is
refers to the lan
is "low leakage"
SFR-DC16. And t
MHTGR's, all of
reactor designs a
that the final senq
to MHTGR-DC16; ho
boundary failure
this comment.
MEMBE
earlier, Imtiaz,
generic applicati
again, I think,
performance of on
whole family of a

not only HTGR ope

the possibility (¢
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formance requirement 1is wvague and

ined. For example, the phrases

(-tight" or "low leakage™ are not

wed. An examination for the
actor pressure boundary failure to
should be

1nment failure included

D

2re we have three comments in there;

"essentially leak-tight" and that

guage in the ARDC 16. The next one
and that refers to the language in
hen for the third one, except for
her currently proposed advanced
He low pressure, so it's interpreted
tence in the comment is in reference

ever, we do address primary coolant

for SFR-DCl6 as well in respect to

H KIRCHNER: You weren't There

when I made some comments about

bn of your requirements. You once

fall 1into a trap of assuming

¢ of these advanced designs and the
dcident sequences, but I can imagine
rates at high pressure,

so you have

f a pipe break there. But with a
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sodium-cooled rea
reaction you're
lots of pressure.
LWR's have, what
against some of
in their acciden
exception for the
MR. N
boundary is very
LWR's, but it's 1}
the sodium-coolg
operating. And s
let's say there's
pressure boundary
the terminology
failure because ¢
high pressure. B
we do address
reactor pressure
MEMBE
pressure but the
design, and shou]
rupture or someth]

with the water, c

pulse.

107

ttor, should you have a sodium water
Jjoing to generate lots of energy,
Now, conventional containments for
resilience

should I describe 1it,

nhe consequences that they will see

t scenarios. So why Jump to an
HTGR?
MADNT : Well, the helium pressure

lhigh pressure, not to the extent of
yigh pressure. But if you look at

Bd reactor, for example, it's
® it's only when something happens,
a boundary failure, so it's not a
| failure as the terminology, that

will be 1it's a coolant boundary
ressure boundary implies that uses
Ut nonetheless, as I mentioned, that
he failure of this sodium-cooled
oundary as well.

R KIRCHNER: I understand it's low
consequences of a failure in such a
ld you encounter a steam generator

IIng like that and you mix the coolant

@an result in a significant pressure
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MR. MADNI:

MEMBERH

108

I will say really --

KIRCHNER: Just like a hydrogen

burn would give yjou a pressure pulse and LWR.

MR.
specific comment]
examination for 1
boundary failure,
not intermediate,
reactor boundary
not high pressul
intermediate syst
And we will cover
to the ACRS comme

MEMBE

MR.
National Lab.
almost always O}
generators, tube
MEMBE
Again, that's an
the anticipated d

PARTI

MEMBE

yes. Now if you

to be outside co

[ADNT : I was referring to the

that was made by ACRS. An
ne possibility of reactor pressure
reactor pressure boundary failure,
reactor pressure boundary. So the
is actually atmospheric pressure,
talk

e . If you want to about

em, that could be something else.

that also. But I'm just responding
mnt .

R KIRCHNER: Okay.

$OFU : Tanju Sofu from Argonne

The steam generators are usually,

Htside the containment, so steam
rupture would not result in any --

R KIRCHNER: We don't know that yet.
@ priori adaptation of the GDC's to
e#sign and its performance.

[TPANT: And it's unstated.

R KIRCHNER: And it's unstated,

stated that the water systems had

ftainment, it would be a different
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matter.

MR. M
This slide addre
rationale for adad
ARDC 16 content N
You may recall th
was for the funct
coming to the NR
"For non-LWR te
HTGR's, designers
applicable PDC's
However, non-LWR
with SFR's and H
using SFR-DC or H
of MHTGR-DC16 wil
the commission,
addressed 1in the
Criteria SECY pagd
the reg guide m
incorporate the c

MEMBE
Jan went through 1
policy decision b

MS. M

written and gottsq
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ADNI: So we go to the next slide.

Y

$sses the RDC content and the NRC

iptations to the GDC. And for the
RC plans to use the current GDC 16.
@t this is the first proposal which
ional containment for the RDC. By

I rationale the first bullet says

thnologies other than SFR's and
may use the current GDC to develop
or potential design criteria."
designs could share common features
TGR's; hence designers may propose
TGR-DC as appropriate. And the use
Il be subject to a policy decision by
and this policy decision will be
Functional Containment Performance
er that Jan mentioned earlier, and
ay be modified in the future to
ommission's position on this.
R KIRCHNER: May I interject here?
fhis; what's the time frame for that
v the commissioners?
ANZZA: So the draft paper has been

h feedback from the public in some
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of our stakeholds
here on the 22nd
it. And then th
we needed a deci
sure exactly what
decision will be.
MR.
shooting for this
MEMBE
it's still about
have on function
does summarize yo1
and starts with
criteria being t
different, but tH
which I

functional perfor

be restricted to I

acceptable on-si
limits as specif
accidents. That

essentially leak-
tight enough to p1
and the

to me --

terms, you would

actually

110

blr meetings. Bill Reckley will be

Nf February to talk to you all about

D

g Commission had asked how quickly
jion on that yesterday, so I'm not
the time frame as far as what their

and I think we're

1UP]

EGALA: Yes,
spring to issue the SECY paper.
R KIRCHNER: Okay, so we have --
4DC, so I'll go to the paper that we
il containment performance, and it
lr three different version of GDC 16
the advanced reactor containment
he same. The SFR Dbeing somewhat
en the SFR has a second paragraph,

like if vyou're going to go to
mance; the containment leakage shall

de less than that needed to meet the

te and off-site dose consequent
ied in 10CFR50.34 for postulated
gets at the weakness in what is an

tight barrier; well, it's got to be

levent that occurring. So it seemed

n you would do mechanistic source

look at your barriers whether it's
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HGTR or a sodiur
advanced
having three diff

MR. M
to?

MEMBE
your slides, acty
they were summari
document.

MR. M

MS. N
reactor design cr
general design

functional contall

temperature gas 1

reactor|

Il

S

|

i

il

i

il

i

1

i

i

Iy

i

Iy

M

like 93-092 and O

MEMBE

MS. M

MEMBE
the path of doing

MS. M
to get --

MEMBE
cetera. So if vy
don't you try 4

cou

(202) 234-4433
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reactor or some other undefined

But I'm struggling with vyour

rrent takes on what i1is containment.

IDNI: Which slide are you referring
KIRCHNER: I'm not referring to
ally; I'm Jjust reading the GDC's,

red in your functional containment

\DNI: Oh, okay.

AZZA: So as far as the advanced
teria, we kept that the same as the
criteria Dbecause the issue of

nment seemed to be a modular high-

ractor issue in the policy papers,

0 and 047.
KIRCHNER: I don't think so.
\ZZA : But --
KIRCHNER: You're heading down

performance-based containment.

\ZZA: Correct. But we didn't want

KIRCHNER: Risk-informed, et
u're going in that direction, why
hd create a design criteria for

NEAL R. GROSS
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advanced reactorg

you're going?

MS. M
MEMBE
MS. M

And that's someth
guide once we get
we feel that we h

MEMBE

policy decision f

MS. M
it's going to I
decision. We did

decision by putti
MEMBE

construct what wg

regulators, not £

your idea of the
for functional co

MS. M
will do unless we

MEMBE
seem to me eithe
each other. So w

that if you go {
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that envelopes and embraces where

AZZA: Correct.
R KIRCHNER: Otherwise.
AZZA: Yes, and we agree with that.

iing that we may change in the reg
this policy decision because staff,
ave —-

R KIRCHNER: But why do you want the
or just HTGR's?

AZZA:

We want it for everything;

e a technology inclusive policy
m't want to get ahead of the policy
mg that in here.

I KIRCHNER: You should then
11ld be a satisfactory for you, the
or the industry, for you, what is
approach that you're going to use
mtainment performance.

AZZA: That's what the SECY paper
get an answer from --

R CORRADINI: I'm just -- you guys
r in violent agreement or missing
hat I thought Walt is getting at is

nrough all this effort to develop
NEAL R. GROSS

Cou

(202) 234-4433

RT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.

WASHINGTON, D.C. 20005-3701 (202) 234-4433



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

something that is
to be applicable
that it is. But
is the old GDC 16

MEMBE
else.

MEMBE
something else an

MEMBE

else. And you're

I'm confused whex

you want to be
always possible
you've got an envgd
to help you along

MEMBE
opinion.

MEMBE
you're helping H
member, but I dor
have three diffeg
principle design

MEMBE
looking at it; if

same as the exisf

- 1it's the first order,

113

I'l1l call a new direction, it ought
to all. And your answer back 1is
@s you state the criteria, the ARDC
and --

R KIRCHNER: The SFR is something
H CORRADINTI: And the SFR 1is
@ the reactor --
R KIRCHNER: HGTR is something
using different terminology, so now
e you're going with this. Again,
it's not
—— technology neutral. I think
tlope a way of going, I'm just trying

I CORRADINTI: As a personal

H KIRCHNER: But I don't think
- as a personal opinion, as one
't think it behooves the agency to
rent definitions for containment,
triteria.
R BROWN: A side observation from

you look at the ARDC which is the

ling one and you look at the MHTGR
NEAL R. GROSS

Cou
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which 1s kind of
paragraph in here
really provides XK
means, almost 1lik
of the containmen
just say you shoy
to meet "importar
"not exceeded," w|
as that second paj
conditions on wha
radiation dose 1i

MEMBE

MEMBE
to go change
informative, ther

them.

MR.

=

design criteria f

containment. Buf
policy ©position
regulatory efforf
which is technolq
the new design is

MEMBE

HTGR design is go

114

the same, you've got the second

for the SF, the sodium fuel, which
ind of a definition of what leakage
# I'd put that paragraph in each one
C criteria of 16. The other words
ld control it in all three of them
Wt to safety" or "not violated" or
here as that's kind of mushy, where
lagraph really provides the boundary
It's to meet

Tt leakage 1is allowed.

mits for both on-site and off-site.

R KIRCHNER: Right.
R BROWN: So I mean, if we're going
fhese or make it Dbetter, more

you ought to put that in all of

ADNTI: But when you have these

or MHTGR, we know it's functional
we also know that there's still a
that's

going to hold wup any

in that direction. And for ARDC
gy inclusive you do not know what
going to be, so if you —--
R KIRCHNER: You don't know what the

1ng to be?
NEAL R. GROSS
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MEMBE
dose exceed, why
technology neutrg
shouldn't expose

MR. M
be like SFR, ther
to the SFR-DCle6.
be that. But wha
where functional

MEMBE
these words mean
something else, ¥
people either on-

MEMBE

MEMBE

principle of all

get I would t

argumentative; I'
MR.

process of devsg

advanced reactorg
developed these f

also left one f£fd

i

]

K

4

v

i

]

i

Iy

i

I

I

criteria. So W
designer, whoever
cou

(202) 234-4433

1l as you can get.
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BROWN : But letting radiation
s that -- those words are as about
It just says we
eople either on-site or off-site.
ADNT : But if the ARDC happens to
your definition will be according
And if it were like MHTGR it would
if it comes up with something else
BROWN :

That's my point; don't

the same anyway? Whether it's

bu just still don't want to expose
site or off-site? That is such --
KIRCHNER: Basic.
BROWN : -— Dbasic definition, a

lesigns that we could possibly ever

1ink. I'm not trying to be
h just trying -- well, maybe I am.

[ADNT : When we started on the
loping the design criteria for

, we started with the GDC and we
echnology specific criteria and we

r design and technology inclusive

[
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PDC's based on f
technology specif

can come up and dg

MEMBE
though -- you we
repeat, 1s that

actually almost w|

And it seems tg
containment, or (
to call it -- fo

you have for ¢t}
containment consi
or external to th
well, I mean, thd4g
they're going, yo
going to keep the
going to put th
foundational to t
back to your ARDC
that and the secd
something in that
doing the functi
performance and d
terms,

et cetera,

the health and sa
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he GDC that Jjust says we develop
ilc criteria for our reg guide. They

velop their own PDC's from the GDC.

[k KIRCHNER: You are actually,
Hen't here earlier -- my point, I'll
you've fallen into the trap of

riting the PDC's for the applicant.

be especially on the issue of

onfinement, whichever you're going

N example, let me read to you what

e MHTGR. A reactor functional

I

Hting of multiple barriers, internal
& reactor and its cooling system --
L sounds like a LWR. I know where

W know where they're going; they're

fuel or primary barrier and they're

1]

8 emphasis there because that's

hat design approach. But if you go
i I think from a policy standpoint,
nd paragraph of SFR16 are probably
order would then pave the way for
based on

obnal containment that's

lbse assessment, mechanistic source

and propagating that and seeing if

fety of the public is protected.
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But I

too repetitive -7

They Jjust inter]
containment is.

MR. M
9309, 092 or 093,
view of the contal
retention is whaf
actually, this ki1
the containment f

MEMBE
have in the ARDC
leak-tight" is, 4
barrier is a pres
confinement or co

MR. M

MEMBE
down the road be
some point, come K
Strategy 5, and if
to go down the 1
EPZ's -- you can
precedent for the
Or we'q

barrier.

term, and that's d

117

don't think these -- now I'm being
these don't help, I don't think.
ect multiple definitions of what

[ADNT : Well, if you look at SECY
then there you see the commission's
Inment. And they felt that pressure
1 we need. And so they approved,
Nd of approach for the definition of
or SEFR.

R KIRCHNER: Well, if you say as you
and we can argue what "essentially
bt the idea of having a leak-tight
sure holding barrier, whether it's
mtainment as we know it with LWR's.
ADNI: Well --
R KIRCHNER: I'm trying to push you
tause you're going to have to, at
ack when you address that item under
{'s a double whammy because you want
bad --

you're going to shrink the

do it two ways, right; you can say
HTGR, Fort Saint Vrain had a 5-mile
e going to do a mechanistic source

bing to be the basis for determining
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EPC. And then th
to Dbe dependen
performance, righ
to go there, beca
go?

MS. C
the staff. I do
with your concept
performance-based
functional contai
ahead of the comm
in, in the P
containment,
Just want to get
forward.

CHATIR
if you're going t
sure you're going
would be prudent
here while you aw
assume you're aly
would go given 1if
of functional cog

and apply them £

instead of puttin

they

118

@t mechanistic source term is going

functional containment

—F
f

on a
C. So why not lay the groundwork
wse that's where I think we want to
JBBAGE: So this is Amy Cubbage from
n't think we have any disagreement
that we need to move towards a more
board for

approach across the

hment. We Jjust don't want to get
ission. We have explicitly weighed

4SSt on gas reactor functional

have not 1in other areas. So we
that cleared up before we could go
MAN BLEY: But it almost seems that
N keep Appendices B and C, which I'm
to, that at least in this area it
or wise to something very simple
rfait the commission's decision -- I
rady laying out how you think this
the Commission goes in the direction
Wtainment. But just use the GDC's

Nr your design and live with that,

¢ this placeholder in here that you
NEAL R. GROSS
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think you're goin
this time.

MR.
placeholders?

MS. C

MR. M

MS.

Fan

appreciate your

however, industry
wants us to procq
point for them {4
propose something
a different dired
specific replace,
but they are 1loo0]
current form.

MS. M
out that our geng
specifically want
policy decision ¥
ahead of the poli

CHAIR
that; I was sug

of the others.

more that if you }
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¢ to wipe out and adds confusion at

MADNT : Which one of the

WBBAGE : I think the —--
ADNI: Okay, so we can rethink that.
wait a second. We

[[UBBAGE: No,

view on that and we understand;

'y Department of Energy, everybody
ed with this to provide a starting
b work towards. If they want to
that's more performance-based or in
tion when they develop their site-
specific PDC's, they can do that,
tf{ing for us to put this out in its
NZZA

Also, I would like to point

Hral counsel did not, they did not
us to change that ARDC until this

Mas made. So did not want to get

ra
2

V.
AN BLEY: I was not suggesting
Jesting you live with that instead

But Walt's convincing me more and

deep this approach, you somehow have
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to, at least in ci
the design is. Y
Go ah
MR. M
-—- let's see, thi
PARTI
MR. M
letter noted that

is not adequately

the current GDC1l4

10CFR Part 50
requirements fo
barrier. So the
the Court of Fe
answer to the cdg
tight" is not ade
Now w
CHAIR
just had a 1littl
the language is 1
undefined languag
on purpose. Her]
point of view thdg
you saying it is

saying it's used
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mucial places like this, define what
ou've built this, too.

ead.
ADNI: Okay, so coming back to the
s was ARDC --

[TPANT: First part of the comment.

=

IDNI: Okay. All right, so the ACRS
the phrase "essentially leak-tight"
/| defined. This phrase is used in

from MCFR Part 50 Appendix A and

Appendix J, defines the testing
4 the "essentially leak-tight"
phrase has been taken directly from

deral Regulations. So that's an

hcern that the "essentially leak-
quately defined.
¢ move to —--

MAN BLEY: I think -- I'm sorry, we

U

H discussion -- you suggested that

ilsed in legal documents. A lot of

¢ is used in legal documents off and
¢ we were saying from a technical
L phrase is not defined. And were

defined somewhere or were you just

1n legal document?

NEAL R. GROSS

Cou

(202) 234-4433

RT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.

WASHINGTON, D.C. 20005-3701 (202) 234-4433



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

MR.
It's like at le
something like th
CHATIR
MR. M
CHAIR
refer to it, anyw
MEMBE
under this area
definitions, that
MR. M

defines for multi
leak-tightness" d
is many pages.
MEMBE
referred to in yo
MR. M
MEMBE
look.

Don't repl

think it's in the

MR. M
it.

MEMBE

MR. N

questions on this
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MADNT : It's defined somewhere.

st .1 percent every 24 hours or

at.

MAN BLEY: Where is that defined?
ADNI: I have to look that up.

MAN BLEY: Okay. You ought to
Ay .

R KIRCHNER: That kind of falls

if you're going to provide some
d probably work.

ADNI: If you look at Appendix J it
ple tests to verify the "essential
f the containment. So Appendix J
R KIRCHNER: I don't think that's
wr rationale, 1is 1it?
ADNI: Let's see —-
R KIRCHNER: No, I don't -- take a
vy to that on the fly here. I don't

rationale, at least not in --

ADNT : It should be, but we'll check
R KIRCHNER: Okay, thank you.
IADNT : Okay, so 1if there are no

slide, we'll go to the next one.
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This
SFR-DC16. A reac
leakage pressure
reactor and its
provided to conty
the environment
containment desig
and not exceeded
and conditions 1
strength" has begq
the criteria for f
require a high-st
reason why high
definition and th

MEMBE
comfortable if an
Yes or no?

MR. M
requirements.

MEMBE
as long as it ful

MR. N
retaining.

MEMBE

MR. N

122

slide shows the NRC language for

tor containment consisting of a low
retaining structure surrounding the
primary cooling system shall be
bl the release of radioactivity to
and to ensure that the reactor
n condition is important to safety
for as long as postulated accidents
rquire. So here the term "high
en removed to allow flexibility in
lew, innovative designs that may not

rength containment. So that's the

rstrength was removed from the
¢ criteria.
R SKILLMAN: Will the staff be

applicant comes in with a tin shed?

ADNT : Well, it has to fulfill the

R SKILLMAN: So a tin shed is okay

fills the requirements?

Cou

(202) 234-4433

IADNT : But 1t should be pressure

R SKILLMAN: Oh, really?

TADNT : We Jjust removed the high-
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strength part to

we've maintained

the tin shed can r

tin shed will havq
as well. So I c3
can tell you this

MEMBE
E-D. Okay, I got
MEMBE
How d
begin with?

MR. M|

SFR type containm

MEMBE
applicant's word
anything about
reactors.

MR. M

MEMBE

containment desig

MR. M
technology incly
technology speci)

technology inclug

SFR.
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allow for innovative designs, but
the pressure retaining quality. If
letain pressure -- but of course the
o to fulfill some other requirements
In't say about the tin shed. But I
| 1t has to be pressure retained.

R SKILLMAN: You know, T-I-N, S-H-
it.

R KIRCHNER: So may I jump in here?
ild the high strength get in there to
ADNI: It has been used commonly for
ents.

H KIRCHNER:

Well, that's the

I8l

4, but vyour GDC doesn't contain

nigh strength for the advanced

ADNT : For the advanced reactors?
Your advanced reactor

R KIRCHNER:

m criterion is the same as the GDC.

ADNI: Yes, the advanced reactor is
isive. We are talking about
fic slide  There. This is not

ive, 1t's technology specific for
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MEMBE
is how did high s
and then why was

MR.
strength got in
you have very str
vessel. For exaj
in temperature f
have 150 degree
conductivity and
it has a very hig
about large tempe
a high-strength
problems.

MEMBE
to delete it?

MR. M
allow for new des
- we will evalug
there's some pro
bring that. By
cannot use 1t in

MEMBE

structural engine

ambiguous.

i

1

]

D

»

]

q

I

1

Iy

i

H
.

4

I

S

Cou

(202) 234-4433
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KIRCHNER: So what I'm confused
rrength get in there to begin with,
|t struck?
IADNTI : Well, the reason high-
s because in sodium fast reactors

ng temperature gradients across the

ple, compared with 30 degree rise
r the reactor core in LWR's, you
because sodium has such high

11so very high temperatures because
I\ boiling point. So you're talking
rature gradients; if you don't have

containment, you may have some

KIRCHNER: But you're proposing

\DNI: Whether we delete it just to
gn, that does not mean we cannot -
te of course the applicant -- 1if
then we will

lems with strength,

removing 1it, it doesn't mean we
rtvaluating an applicant.
RICCARDELLA: As a metallurgy

rr, the words high-strength is very

NEAL R. GROSS
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MEMBE
don't think it sh
MEMBE
Have vyou consid¢g
hurricane/tornado
contains all thos
MR. M
generally undergr
MEMBE
assuming missiles
(Simu
MR.
requirements, so
the safe-related
or whatever, they
that can meet tho
MEMBE
where that is for

find your other r

MS. M

MEMBE
Thank you.

MR.
leakage”" as is m

been used in the
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R KIRCHNER: I know; I agree. I
ould be there.
R MARCH-LEUBA: Well, I don't know.

red the effect of missiles, 1like

| because the containment typically

Fany
A1
.

ADNI: Okay, these containments are
ound.
R  MARCH-LEUBA: Again, you're
ltaneous speaking.)

SEGALA: Those are other

1f they need a structure to protect
equipment from missiles or flooding
re going to have to have a structure
se requirements.
IR CORRADINI: Can you remind us
those of us that are struggling to
equirements?

AZZA: No. 2, GDC-2.

We were in the teens.

R CORRADINT:

[ADNT : Okay, so the term "low

fntioned in the SFR-DC content has

SFR-DC content. It is addressed
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here in the secofq
well. So the phr
the low leakage
related to leakag
"The reactor cont
to safety are not
performance-based
release due to le

Indic
"The containment
less than that ne
and off-site dose
CFR 50.34 for pos
the low leakage 1
based criteria re

MEMBE
back and challeng
criterion for No|
are once again pr
everything will L
it may be cited ui

the LOOP? And we

you saying it's

primary coolant s

MR. K

126

jd bullet and on the next slide as
ase in the bullet that is tying in

with performance-based criterion

Fan
A1

So it says in the first bullet,
@inment design conditions important
exceeded." This one refers to the
criterion is restricting the
akage.

@ted in the second bullet which is
leakage shall be restricted to be
kkded to meet the acceptable on-site
consequence limits as specified in
tulated accidents. So that's where
§ defined in terms of a performance-
lated to leakage.

R KIRCHNER:

Now again, I would go

1

H§ you; I think your advanced reactor
16 is better than this one. You
eksuming it's a pool-type system and
p contained. We Jjust talked about

nderground, but what if I want to go

have loop systems, FFTF, so why are

surrounding the reactor and its
ystem?
INSEY: This is Jim Kinsey from the

NEAL R. GROSS
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Idaho National I
background on thi
a couple of ti
morning, but bad
proposals in conii
from DOE, we put
and got it out 1
various level of
to form the conter
then reviewed.
trapped in or be
were based on; be
available to us of
some summary infoj
went to NRC that
the SFR and the
built around that
MEMBE
MR. K
gotten lost in tH
way here, but th;s
the proposals wer
retained a lot of

not reflected in

that background.

127

ab. Just maybe a little bit of
s topic because I know it's come up
mes through the discussion this
k in 2013 when we developed the
Unction with industry and with input
out a call for design information
H or so responses from industry in
detail. We used that information
It of the proposal that the NRC staff
And to your point of this being
1ing clear on what those proposals
cause we had additional information
| those responses, we actually wrote
fmation 1in the proposal report that
described the key aspects of both
modular HTGR, so the criteria were
R KIRCHNER: Okay.
[NSEY : So those -- that may have
e chain of communication along the
Hre are some summary bases for why
¢ made as they were and why NRC has
that structure along the way that's

the reg guide. So just to give you
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MEMBE
to be a thorn 1if

independent revis

prison reactor;

had the staff do
Preliminary Safet
independent techl
modulates TGR ang
write something
primarily the des
do this --
MR. M
MEMBE
prison-like desig
MR. M
MEMBE

When you -- some

this is proprieta

cooled.
MR. M
SFR.
MEMBE
have the K heat r
MR. M
MEMBE

128

R KIRCHNER: Well, I'm still going

Iito your blanket today. I did an
v when I was at Los Alamos at the
his was back in the 90's when you
ing its -- what do you call it --
So we did an

y Evaluation Report.

Nical review of Dboth. The HTGR

il the prison concept. So when you

like this, you're presuming that

ilgn you'd be reviewing, but when you
ADNI: What presumption is there?
R KIRCHNER: That it's probably a
ADNI: No, not necessarily.

R KIRCHNER: Okay, not necessarily.
of those designs, and I don't think
ry, have ECCS systems that are air-

ADNI: We don't have ECCS system in

R KIRCHNER: The equivalent; you
emovals.
ADNT :

There's no injection either.

R CORRADINI:
NEAL R. GROSS

I think he's talking

Cou
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about a R-vac sys
R-vac which 1is ¢
cooled reactor.
MR. M
MEMBE
that comes outsid
CHATIR
MEMBE
specific design 3
even qualitative
I don't think vyo
think you should
CHATIR
this discussion h
MEMBE
CHATIR
have made points
because we don't
MEMBE
MR. M
This
the wuse of the t{
Commission approy
restrict the leal

than that needed
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tem, back in prison it was called a

tlssentially the RCCS for the gas-

ADNT : Yes.

R KIRCHNER: Right, exactly. And

e of containment.

MAN BLEY: Well, I --

R KIRCHNER: Now we're getting into
ind also it's kind of quasi -- not
Heview —- of a design approach. But

u want to write this 1like this; I
fall back on the GDC.

MAN BLEY: I'm going to interrupt
ere.

R KIRCHNER: That's my opinion.
MAN BLEY: I think several people

on this and I think we got to go on

have a whole lot of time.

R KIRCHNER: Okay.
ADNI: Okay, so next slide.
slide addresses the rationale for

Hrm "low leakage" and it defines the

led the staff's recommendation to

tage of the containment to be less

to meet the acceptable on-site and
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off-site dose canhsequence

130

limits 1in SECY 93-092.

Therefore, the Copmission agreed that the containment

leakage for adva

nced reactors similar to a prison

should not be reqliired to meet the "essentially leak-

tight" statement
3068 which is the
commission's bles

trapped here yet.

iiln GDC-16, and that's from the NUREG
PSCR from the NRC. So this has the

4ings and I don't think we are quite

Okay,|| so this basically addresses the
HTGR's comment 1replated to the definition of low
leakage. And algp if you look at the first, if you

look at Enclosure
about satisfying
100 the first 10
previous slide.
Now,

was that public c

1 Section A of SECY 93-092, it talks
O CFR Part 100 dose limits and Part

CFR 50.34 which is the same as the

the other thing I wanted to mention

pmments were generally supportive of

this language, anpd hence there's a need to specify

performance-based
be that the appli

taking place in t

criterion and the expectation will
dant will analyze what he assumes is

lhe containment and provide a design

with a low-leakaqe rate that meets Bullet 2 of SFR-

DCl6 which 1s thlg

will review for

currently SFR co

Cou

(202) 234-4433

previous slide, which the staff

Hdequacy in meeting SFR-DC16. And

ltainment designs being considered
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are varied; h
requirement such
10CFR 50 would
reasons for the
radiocactive for d
to prison wall usq
designs.
MEMBE
you said? You dd
approach because
MR.
prescriptive.
MEMBE
to the details o1
Appendix J approg
you seem to infer
MR. M
you want the appl
objective of the
meet 10CFR Part 5
to see what sh
containment. We
give them perfo

should satisfy.

CHATR

131

ence providing a prescriptive

ns that contained in Appendix J of
prove difficult. So that's the
erformance-based, because you have
lesigns; we're not fixing ourselves

H, we are taking care of radioactive

IR KIRCHNER: Will you repeat what

n't want to use an Appendix J like
1t's not inclusive?
MADNTI : that's

Yes, because

R KIRCHNER: ©No, I'm not referring

1 it, but you don't want to use an
th just because it's wvaried, which
that you could not inspect it.

ADNT :

Well, here it 1is just that

1cant to move that from what is the

llow-leakage containment, which is to

.34 requirements and work backwards

buld be the conditions 1n the

cannot prescribe for them; we just

rmance-based criteria which they

MAN BLEY: We've got about five or
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six more slides i

to go through thery.

at the full coj
something like th
MR. M

move now to MHTG

=

language for
functional contai
external to the r
be provided to cq

to the environmen

containment desig

exceeded as long
required. So you
that is really £

designs that you
criteria.

So th
shown here and pul
as the DOE prop
supporting this

containment desig

refers to the perf

release of produc

can see 1in the ne

If

n

]

4

i

l

if

S

]

I

1l

9

||

X

Cou
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ADNT :

T

132

1 this area and I think we Jjust got
We may bring up some areas again
mittee meeting and you may see
s later.

Okay, so the next slide, we
-DC16. This slide shows the NRC

HTGR-DC1l6 content, "A Reactor
iment consists of multiple barriers
tactor and its cooling system shall
ntrol the release of radiocactivity
and to ensure that the functional
n condition reported as safety not
as postulated accident condition
might notice that this is something

or a variety of advanced reactor

rave this kind of performance-based

e NRC language for MHTGR-DCl6 as
lished in the reg guide is the same
were received

sal, many comments

language. And here "functional
condition and important to safety"
ormance-based criterion restricting
s to the environment. And that you

rt slide.
NEAL R. GROSS
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This
adaptations to G@
"functional conta
without a pressur

The
containment can }
values taken todg
physical transpor
range of AAO's,
accident conditio

And
functional contai
to meet 10CFR 50,
exclusionary boun

So tf
without taking
characteristics (g
which is the fift
barriers, three 3
pressure.

Next
adaptation to GD
issue of function

the Commission hsg

indicated in -- o

133

slide shows the NRC rationale for
C. And the first bullet, the term
inment" is applicable to non-LWR's
¢ retaining containment structure.

second bullet; the functional
e defined as a barrier or set of
ether that effectively 1limit the
t and the environment across a full
non-operating condition AAO's and
ms .

the third bullet is the MHTGR
nment safety design objectives, 1is
B4 dose requirements at the plant,
dary and off-site with margins.

Ie objective 1is typically achieved
credit for the radio nuclei
ffered by the radioactive building
h barrier.

So we just use the four

ire in the fuel and then the high-

we continue with NRC rationale for
J. The NRC staff has brought the
§1 containment to the Commission and
5 found it generally acceptable as

brry, I'm SECY 93-092 and SECY 03-
NEAL R. GROSS
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0047 -- in the A
instructed the
requirements and
industry experts;
and other stakeho
taking into accoy
cooling system d
submit options an
for policy decisi
So th
functional contai
mentioned by Jan ¢
and will address
such as the use 0]
at present. The
on it and the reg
the Commission's
So once that 1is
it, we can modify
The n
sentence of the A
an examination
pressure boundarj

failures should b

first with a new (
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RM to SECY 03-0047 the Commission

staff to develop performance

criteria working closely with

for example, designers, et cetera,
llders regarding options in this area
fuel and

nt such features as core,

e&sign, and directed the staff to

@l recommendations to the Commission

ya
]

Ie SECY paper that was to discuss
hment and performance requirements
flarlier will be technology inclusive

topics and functions containment

| SARRDL, and that's where it stands
status is that we are still working
guide may be modified to incorporate
position following the SECY paper.
then the Commission rules on

done,

our reg guide accordingly.

D

ext few slides will address the last
RS comment on containment, which is
for the

possibility of reactor

l failure to inducing containment
¢ included explicitly. So we start

lesign criteria for MHTGR; since the
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reactor building
functional conta
requirements, the
included in MHTGH
Instead, the reqy
are addressed by
with reactor buil
for periodic reac

So th
reactor building
is the design of
that during post
protects the geom
heat from reactor
provides a pathwa
the Dbuilding in
accidents.

And
building functio
passive cooling
rationale -- and
helium from build
helium pressure X

that these safety

the ACRS comment
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is not relied upon as part of the
iinment to meet the off-site dose
reactor building design base is not
~DC16 which is containment design.
irements regarding its performance
il new MHTGR criterion 71 which deals
ding design basis and 72 provision
tor building inspection.

is slide shows MHTGR-DC71 which is
design basis. So the first bullet
the reactor building shall be such
fulated accidents it structurally
Htry for passive removal of residual
core for the ultimate heat sink and
i for release of reactor helium from
the event of depressurization
the second Dbullet; the

reactor

ms are to protect and maintain

yeometry -- this 1s part of the

to provide a pathway for release of
iing in case of line break in reactor
pundary. These new criterion show
So here

/1 functions are provided.

which I will repeat, in examination
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of the possibil

failure to indu
included explicit
brief explanation
is within the f
relatively low
boundary. In t
scenario, the reg
the helium circul
building vent 1is
the particle fu
FEarly venting ens
not be damaged fr
So this is kind o
ACRS comment.
MEMBE
proceed, I'm just
a LWR, the fuel's
is low. So durin
(Simu
MR. M
MEMBE
proposals to do t

MEMBE

MR. M
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ity of reactor pressure boundary
de containment failure should be
Ly. So for a brief explanation,

follows that radio nuclei retention
Blel during normal operation with
inventory to the helium pressure
le helium pressure boundary break
ctor building is vented early when
@ting activity is low. The reactor
closed laboring the transient when
¢l reaches maximum temperatures.
wres that the reactor building will
pm helium pressure boundary rupture.
f an explanation in response to the
R KIRCHNER: If this is the way you
sitting here thinking, well I have
pretty good, circulating inventory

g a B-

ltaneous speaking.)

ADNI: Well, here --

R POWERS: There are a 1lot of
hat.

R KIRCHNER: I know.

ADNI: Well, here the LWR you have
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the fuel and the

vessel. And t]
ultimate barrie
containment. But

of time when the 1

fuel, the first t
so --

MEMBE
they have to ver
resilient buildin
prohibitively exj
your logic would
because you don
temperature until
fact, the blow-do

MR. M
And that's probal
consideration; ma
need filter wventi
a (Simultaneous s

MEMBE
or you'll wait 4
program goes and

to do a filter ve

MR. M
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¢lad, and then you have the reactor
le containment 1s considered the

T, everything goes into the
here they're talking about a period
adiocactivity is confined within the
hree barriers within the fuel. And
R KIRCHNER: I know all this; I know
£t it because to build a pressure
¢ for the helium blow-down would be
ensive. I'm Jjust remarking that
suggest then LWR's would vent too,
't get to the fuel high «clad
well after the blow-down event. 1In
wn cools the fuel.

ADNT : You probably could do that.
ly one of the things that is under
ybe there's division in there, you
ng or non-filter wventing. There's
weaking.)

R KIRCHNER: Is that the thinking,
nd see how the fuel qualification
with operating experience backed it

mt?

ADNT :
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into it because
reactors. I'm
lightwater reacto
MEMBE
LWR's; I want to ¢
you providing an
an uncontrolled v
MR. M
Because 1imagine
boundary; 1if that
off coming out 4
filters will blow
MEMBE
MR. M
that opens and al
closes.
MEMBE
puff go through a
MR. N
radicactivity, le
MEMBE

you've got operat

MR.

=

The helium LOOP 1

and for activity
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we are focused here on advanced

getting to the -- discussing
s .

R KIRCHNER: I don't want to discuss
li scuss the gas-cooled reactor. Are
@advance for a filtered vent or just
ent?
ADNI: Okay, that's a good question.
the high-pressure helium pressure
fails, then you have a tremendous
ind 1f you try to filter it, the
out.

R KIRCHNER: I know that.
ADNI: So therefore, this is a lever
lows this puff to go out, and then
R KIRCHNER: So what if you let the
pool of water?

IADNT : But this doesn't have any
t it go out.
R KIRCHNER: You don't know until
1ng expenses in the reactor.

WADNT :

That's closely monitored.

s constantly monitored for plateout
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MEMBE
begs though is a
quality of the fu

MR.

program has to be

MEMBE
point. Thank you

MR. M
72; this slide

function of the 1
BC content is reg
permit, Number 1,
all important
depressurization
appropriate surve

And 1
established «crit
surveillance pro
building will ¢
protecting and ms
for passive
helium depressuri

And f

so i1if you have an

MS. M

cool
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R KIRCHNER: So, what I think it
N associated requirement about the

@l and the circulating inventory.

MADNT : Yes, fuel qualification
there.

R KIRCHNER: Okay, I've made my
ADNT : Okay, the next one is MHTGR
addresses -- it reinforces the

cactor building. The reactor, the

ctor building shall be designed to

appropriate periodic inspection of
structural areas in the

pathway. And  Number 2, an

1llance program.

nen the second bullet; this newly

Hrion  on

periodic inspection and

ides assurance that the reactor

erform 1its safety functions of
iintaining the configuration needed
ing and providing a pathway for
rzation vents.
hat is the end of my presentation,
Vv questions.

| 4

AZZA: So if you go to Slide No. 48,
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going to Slide
presentations on

comments we recei

stakeholders and
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No. 48. So that concludes our

rhe ACRS comments. For the public

ved 127 comments from ten different

df the 127 comments we agree with 64

of them and made dppropriate changes to the reg guide.

The most signifi

and during the Adgust and November meetings.

I note that Derek
the significant
that ahead of thi
CHATIR
all the comments,
MS. M
about anything th
CHATIR
something skimmin|
comments were eit
from the DOE vote
MS. N
individuals that
CHATIR
document?
MS. M
CHATIR

I read through it

dant comments were discussed today
Also,
Widmayer had provided a summary of
Jomments to the ACRS, so you have
s meeting. But we —--
MAN BLEY: Was that all -- that was
is that right?

AZZA: Yes, so we'd be happy to talk
@t we didn't discuss at this time.
MAN BLEY: If I

didn't miss

y through there, all of the public
her from some member of industry or
{ 1s that right?

MZZA:

There was also some other

did comment.

MAN  BLEY: Were they in the
AZZA: Yes, they were in there.
MAN BLEY: I somehow missed them as
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MS. M
page of the, all

CHATIR
Okay, thanks.

MS.

=

specific comments
we'd be glad to d

MR. K
-- this is Jim K

input from Oak Ri

that team.
CHATIR
MEMBE
through them,

asking/begging fdg
the response from
wondering if that
MS. |
that's a separat
address that in t
security issues.
MEMBE
see how quickly {

It's underway and

MS. M
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A7ZZA: If you look at the very first
the different comments.
MAN BLEY: Oh, the different ones.

AZZA: So if there's any other
that you all would like to discuss,
® that now.

INSEY: And a point of clarification
insey —-- the DOE comments included

dge and Idaho National Lab was for

MAN BLEY: Thanks.
R REMPE: So when I was looking
Heveral individuals really were

r security-related information and
the staff was not helpful, and I'm
s going to continue?

MAZZA: for this

Well, reg guide

r effort, so we're not going to

his reg guide but we are working on
R REMPE: Okay, and I guess I didn't
hat would happen in the responses?

-2

AZZA: It's underway, and there's a
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SECY paper that's
SO neg
all the public co
MEMBE
MS. M
MEMBE
comments. Tryin
thought I just fo
MEMBE
wailting, yes the
I saw in the resp
it's good to make
MS. M
MR. S
part of the dey
design criteria;
considerations.
then they were sg
draft security
comment. We got
on hold because w,
paper on physica
forward with the

get direction fro

back and look at
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on its way. Anyone else?
xt steps, we believe we addressed
mments —-

R BROWN: Oh, I'm sorry --

WNZZA Oh.
R BROWN: Yes, I was looking for my
j to find which one it was now; I

uwnd it.

If REMPE : Well, while you're

response says it's on hold is what
nse on security.

So again, I think

sure those folks know.

AZZA: Okay, thank you.
HKGALA: Well, there's two things as
elopment of the advanced reactor

we also developed security design
Those were originally one effort and
We issued what we call

Lit apart.

design considerations for public

A few comments, but we've put that
¢'re working on this security, SECY
| security. So we're going to go
SECY paper, and then after that we
m the Commission; we're going to go

whether we need to do anything with
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the security des

have. So that's
we're -- it's all
effort.
MEMBE
MEMBE

This was back on
which you all reqd
anticipated opersi
accidents instead
that second crite
that. And I gue
basis events had
we look at as opp
MS. M|
here but I believqd
didn't wuse desigd
design criteria.
MEMBE
criteria?
MS. M
MEMBE
the original desi
and I wagd

stated,

refer to design Db
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ilgn consideration document that we
kind of a piece that's on hold while
security but they were kind of two
R REMPE: Thank you.

R BROWN: Thank vyou, I found it.
ARDC 26 and there was a NEI comment
ponded to, that they wanted to use
itional occurrences and postulated
of design basis events in terms of

ria in 26. And you all agreed with

1]

s I lost the bubble on why design
disappeared from the criteria that
dsed to just AOO's?

A7ZA: So I don't think Jeff's still

H it was a consistency issue that we

in basis events elsewhere 1in the
R BROWN: In the current design
AZZA: So in the reg guide and --

R BROWN : I got the flavor that in

jn, the GDC's, as they are presently
trying to find that they actually

dsis events.

NEAL R. GROSS

I thought that was in

Cou

(202) 234-4433

RT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.

WASHINGTON, D.C. 20005-3701 (202) 234-4433



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

there, but I migh

MS. N
don't —--

CHATIR

MS.
criteria it's n
accidents, and t]

consistency issue

MEMBE
second means of I
it said
inherent or passi
to the physics of
means would be suj
to mush around
control would be
you did not agreq
with a second cq

postulated accide

CHATIR
with Jeff and agq
meeting.

MEMBE

just making that

meeting. I apolo

"The 1
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T have missed that.

IAZZA: I don't think so. No, I
MAN BLEY: Do they have accidents?

MAZZA: Throughout the design
ormal ops, AOO's and postulated
lat's -- really the comment was a

R BROWN: But it was relative to the
guess shutting down, which implied,
ndustry suggested reactors with
ve shutdown capability fundamental
rhe system can justify that a second
lerfluous." I guess I'm just trying

thy a second means of reactivity

superfluous? And you all imply --
with that, but you did then agree
mcern relative to using AOO's and
mts instead of design basis, so —-
MAN BLEY: Maybe vyou could check
Idress this at our full committee
R BROWN: Jeff is not here and I'm

comment during the last part of the

gize for that.
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MS. M
on the public com
So o

addressed public
looking forward t
(Laug
CHATIR
going to have a
month, almost ex{
going to get us aj
or a little bit bg
things you're act
MS. M
CHAIR
And if it were 1
was changed --
MS. M
a redline strikeo
so if I wipe that
CHATIR
strikeout.
MS. M
CHATIR
know how many ch

think two weeks w
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RAZZA: Okay. Any other questions

ments?

Ur next steps, we believe we've
comments satisfactory and we're

® ACRS feedback. We think.

hter.)

MAN BLEY: I had a question. We're

full committee meeting in about a

flctly a month. If you -- are you
ly sort of revision, at least a week
fifore that full committee meeting on
wally making changes in?

AZZA: Okay.

MAN BLEY: That would be helpful.

Hceived in a way we could see what

NZZA: Right. So right now you have
ut from the last meeting until now,

all out and --

MAN BLEY: It's the new redline
AZZA: Would that be acceptable?
MAN BLEY: Yes, I think -- I don't

anges you're going to make, but I

Nuld be nice, a week would be enough
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for us to look thr

and then discuss
almost the full ¢
I think you ough
Jjust a
meeting, full cg
things that are nj
into our letter-w
MS. M
CHAIR
time they're goin
consider it two h
MS. M
CHAIR
need that much t
on what we've jus
At th
comments and then
We w
comments, and whi
room here if anyd
come to the micro
comment.

Is th

would like to makd

brief ov

1]

1

i

I

H

i

i

I

H

A

K

D

Cou
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ough and see what the changes were,
them when you're there. Since
bmmittee was here at this meeting,
to focus at the next meeting on
because it 1is

crview a public

nmittee meeting, and then on the
w that we can consider before we go
riting session.
\ZZA: Okay.
(AN BLEY: I don't know how much
to give us, probably two hours, so
urs unless you hear from Derrick.
\ZZA: Okay.
(AN BLEY: Or if you think you don't
rough Derrick. Any last comments
seen?
is time I guess I'll get public
go around the room.
nt to the 1line

open for public

le we wait for that; in the meeting
ne wants to make a comment, please
hone, identify yourself and make a

ere anyone on the phone line who

a comment?

NEAL R. GROSS
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yourself and make

It's

have an open line]]

It's

a minute for this

Helld]

If there's anyone
a comment, plea
comment.
I gus€
close the line ag
At th
room, but before
particular point
full committee mg
Your overall viey
particular commen
for inclusion in
or drop off a not
Joy,
Oh, 1
because that's th
And Vesna will ge

MEMBE

first off I wanted
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your comment.

suspiciously quiet. Theron, do we

really quiet. We're going to wait
one.
I think

your line's open now.

on the line who would like to make

II

He identify yourself and make your
s5s there's no one there. We can
@in.

is time I'd like to go around the
I do that, if any members have a
yvou'd like to see addressed at the
leting, you might raise them here.
s are good. And if you have any

1s you would like to have considered

our letter, please email them to me

Fany
Ay
.

tan I start with you?
see Vesna but I started with Joy
e way I wrote down all the names.
t the distinct honor of being last.
R REMPE: Sure.

Sorry. Okay, so

| to just emphasize because we didn't
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during the meetir
those comments an
there were a 1lot
well, several ti
appreciate this.
in response back
information, somg
guys are assumirp
there's other asp
occur, so we need
think you are cog
Walt raised.

On th
it would be good
talk about that y
emphasize, as Wal
meeting, that yoy
that Jim Kinsey
alleviate a lot
you realize
reactors may ndg
accommodate what
But so you'll nee

craft things 20

another one of th

that
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g, that I did look through all of
@l your responses back and I thought
of good comments and many times --

nes -- the commenters said, "Hey,

You did a good job." And then also

to the comment about the design

ptimes you pointed out, "Hey, you

Ilg something about a design that

Hcts of the other designs that might
to be more general." And so I do
mizant of some of the concerns that
I think that

¢ other hand, though,

1n the introductory remark where you

ju use the DOE document, that you do
t continued to emphasize during the
relied on this design information
said, because I think that would
Nf discussion we had today and say
of these other

some gas—-filled

L, or sodium reactors may not
was discussed in this DOE document.
] to justify this, but it just helps
years from now we go back and do

kse advanced reactor initiatives.
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Thing
in the draft docy
the need to have
information. But
little bit more o
SAFDL versus SARR
-- but I think w
might be easier f{
of the fact that i
it might be more (
to monitor what {
on the other side
thought I'd menti

Next.

CHATIR

MEMBE
I don't know wherq

they're -- I'd ju

on ARDC 26 relativy

which we discusse
will be made. T

again in the full

to be done, or w
going to do somet
And 1
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s I1'd really like to see addressed
ment, that we mentioned today, was
a definition of terms and design
also then, I'd like to push back a
m what Walt said about the need for
-- whatever it is, the acronym is
ilth the pebble bed reactor that it
b go with this other limit because
T it's a time temperature criterion,
ilifficult for some designers to have
he pebble's doing.

So I guess I'm

of the fence on that one and I just

on it.
MAN BLEY: Go ahead, Charlie.
R BROWN: Okay, just two items and

§ they'll end up fitting in, whether
st like to firmly resolve the issue
e to the definition of safe shutdown
J extensively and whether any change
would like to see that discussed

rommittee if there was nothing going

hat you're going to do if you are
hing.
ne second one was the sodium fuel
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reactor containmg
the, whether t
specific, it seemn
are that you don'
people. And that
a nice definitio
bottom line highj
containments, for
guess have it addi
and if you're no
then hopefully g
something in thei
MEMBE
CHAIR
(Laug
So
effort, and I kn
back benches her
effort. And I di
but I actually di
good Jjob on the
So thank you.
MEMBE

what Walt said d

meeting I kept |
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ent  thing; on containment for all
#chnology neutral or technology
s to me that containment principles

£t irradiate the public or the site
second paragraph in the SFR-DC was
m of let's take care, what's the
Hlevel principle that's needed for
any reactor that's designed. So I
lessed in the full committee meeting

t going to do anything with that,

et the committee to agree to say

T letter.

R KIRCHNER: Thanks. Well --

MAN BLEY: Well, I said enough.
hter.)

[ thank the staff for all their

ow there's a lot of effort in the
€. So I thank vyou all for vyour
@dn't mean to just trash everything,
@ mean to say I think you've done a
gvent, the actual design criteria.
R MARCH-LUEBA: I want to agree with
hring monthly meeting;

during the

qurning my green light on to say
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something and he
say. So I would
Pete.

CHATIR

right. John?
MEMBE
CHATIR
MEMBE
though, for the c
CHAIR
MEMBE
what I'm going to
what Walt said, b
we all should expd
generic as possib
based on a pa
understanding/con
explicit and spec
on our current un
will look like in
CHATIR
Matt's gone.
MEMBE
I've Sa

with "Mr.

CHATR

Ron|?

"

|

I

i

I

I

i

I

I

D

If

d

i

I

Iy

]

I

Cou
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vould cover whatever I was going to

agree with the last one. Next,
(AN BLEY: Oh, Pete's gone. That's
STETKAR: Me too with Walt.
(AN BLEY: Mike's gone. Dana?
POWERS : No comment. Thank you,
mment.
(AN BLEY: Harold?
RAY: Yes, I guess I'm meaning by

say to underscore at least part of
it I want to say it myself; I think
ct regulatory requirements to be as
e. And where the requirements are
set of

ticular assumptions or

rerning a design, they need to be
| fic, not simply implicit and based

lerstanding of what that technology

the future.
AN BLEY: Thank vyou, Harold.
BALLINGER: I guess I'm on board

|d Enough," but I'd like to --

AN BLEY: Not quite.

NEAL R. GROSS
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they are and how
I mean, believe i
not used in 10CFR|
type." Appendix
leakage criteria,
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whatever that onsg
that I could fin
900 pages 1long,
does it say —-- dog
any of the docume
So I
but it would seen
somebody said tha
got an opportunit
you need two PhD
where to connect
be that way.
CHAIR
MEMBE
you would finish.

CHATR
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hter.)

R BALLINGER: -- knock down, go down
flces and the definitions and where
they're defined are very obscure.
t or not "essentially leak type" 1is
50 except to say "essentially leak
J does not define -- it defines the
the limit, but it doesn't equate it
kak type." And as far as GDC-26 or
is, I've looked at every document
| except for the URD which is 1like
hich I haven't read. But nowhere
s the word "sub-critical" appear in
mts, it's all thermally-based.

just, I'm not an expert in this area
| to me that some clear definition,
t, is appropriate for this. You've
y to do it, but goodness gracious if
s and a law degree to go find out
@1l the dots, it probably shouldn't
NMAN BLEY: Vesna®?
R DIMITRIJEVIC: I thought maybe

MAN BLEY: No,
NEAL R. GROSS

we're not done, but
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turn on your mic.
(Laug
MEMBE
this is the begif
this. I mean, efq
and the importar
It's very good
confusing for saf
shut down, it dog
this condition,
that is all which
condition?

So I

would be helpful

learning.

CHATIR
our consultant,
content.

MR. S

Just

Walt and with H{
indicating that w

originally built,

reactors and thaf

could be surmisedl
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hter.)

R DIMITRIJEVIC: Oh, okay. I mean,
ining for me. I'm learning all of
pecially like the safety functions
t for safety function obviously.

b clean that. Also, I find that
iction if you define that as being
Hsn't say we want to minimum reach
ind what is the maximum? I mean,
ve need, right, so why is it minimum
mean,

this time clean terminology

Otherwise, that's all, I'm just

MAN BLEY: Okay, thanks Vesna. And

Steve. And vyou'll send me some

HULTZ: I sure will. Thank you.

ffor here, I would like to agree with
irold. We started the discussion
ilth regard to the GDC's as they were
that they may apply to advanced
certainly what they say and what

The process that was done there
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's was similar to what has been done
general design criteria have been
the industry has commented on how

hem to be because they're specific

want to move forward with. And I

en a good approach to take a couple

monstrate how the criteria would be
articular features.
concerns me is when we make
djpplicability of the design criteria
fhat are provided in a general sense
designs share common features with
been

it have proposed and the

drovided discussion on exemption.

Hrs may apply what's been determined
link as Harold said, the designs are
fferent as we move forward. And I
fhat decisions that were making with
ilatory requirements and their
¢ to be design specific, and that's
ff's responsibility, but it's the
5ibility to take the initiative to
tally what needs to be done to
the design meets all the expected

or the staff then to review that in

NEAL R. GROSS
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course.
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happen. And I'vdg
be suggested that
or a new design
similar. It real
evaluation, and t
applicant.

CHATIR
certainly 1like g
discussions. I,
job bringing thig
to the chorus o
and the

another,

easiest way, Jjust

use to -- I call
designs because 3
specific designsg
designs. But ref

those Appendix B
addressing, would
the future when j
that aren't the

important.
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1ipt's what I would want to ensure
become concerned when it seems to

the process is easy for a new design

[4D]

r or even something that's very
Ly has to go through the rigors of
hat starts with the proposal of the
would

MAN BLEY: Thank you. I

b thank the staff for wvery good
too, think you've done a really good
to this point. I'm going to add
i agreeing with Walt; one way or
way Joy suggested is probably the
referring to the documents that you
them concepts rather than specific
7lou don't -- you're not looking at
you're looking at conceptual
ekrring to those so people know what
and C design criteria were aimed at
be helpful now and invaluable in
deople want to use them for things
would be

same as you looked at,

0k forward to seeing you at the full
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committee meeting
you put together
if we can get ths
up, I think we ca
helpful. And as
us, that'll help
I t
Thanks so much tg
adjourned.

(Wher

went off the reco
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and to getting whatever revisions
efore then. If we can, as I said,
m at least a week ahead in a mark-
m deal with that. And that will be
soon as you can get the slides to
too.

we've covered

link everything.

everyone who was here, and we are
above-entitled matter

eupon, the

rd at 12:21 p.m.)
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2017 ACRS Interactions for Non-LWRs

e Vision and Strategy Staff Report: Near-Term

Implementation Action Plans

o 3/8/17 - Future Plant Designs Subcommittee
o 3/9/17- Full Committee
o 3/22/17 — ACRS Letter

 Non-LWR Design Criteria — Draft Regulatory
Guide 1330

o 2/22/17 - Future Plant Designs Subcommittee
o 3/9/17- Full Committee
o 3/22/17 - ACRS Letter

¥ USNRC
) . .
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2018 ACRS Interactions for Non-LWRs

Non-LWR Design Criteria - Regulatory Guide 1.232

o 2/7/18 - Future Plant Designs Subcommittee
o March 2018 - Full Committee

Functional Containment Performance SECY Paper

o 2/22/18 - Future Plant Designs Subcommittee
o April 2018 - Full Committee

Licensing Modernization Project

o 6/19/2018 Future Plant Designs Subcommittee
o 10/30/2018 Future Plant Designs Subcommittee
o December 2018 — Full Committee

EP Rule

o 8/22/18 - Future Plant Designs Subcommittee
o October 2018 - Full Committee

2 USNRC
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Background and Summary of Non-
LWR Design Criteria Discussed with
ACRS in 2017

Jan Mazza, Project Manager
Advanced Reactor and Policy Branch
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Recent Progress on the Non-LWR

Design Criteria RG
2-3-2017 DG -1330 Issued for 60 day public
comment period

8-24-2017 Public meeting for staff interaction on
public comments

11-1-2017 Additional Public Interaction on ARDC
17 and 26

1-15-2018 Draft Final RG 1.232 and Draft Public
Comment Resolution Table issued for 2018 ACRS
meetings

3-2018 Projected final RG issuance

) . .
United States Nuclear Regulatory Commission
Protecting People and the Environment



Non-LWR Initiative Background

nJune 2013, DOE and NRC agreed to pursue a
joint initiative to formulate guidance for
developing principal design criteria (PDC) for non-
ight water reactor designers.

o NRC Regulations 10 CFR Part 50 Appendix A establish

General Design Criteria (GDC) specific to LWRs and
“generally applicable” to non-LWRs.

o Applicants must establish PDC based on the GDC (10
CFR Part 50.34(a)(3),10 CFR Part 52.47(a)(3), etc.).

¥ USNRC
) . .
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Non-LWR Initiative Background cont.

 The general GDCin 10 CFR Part 50 Appendix
A, establish the applicability of the GDC to
both LWR and non-LWR designs:

These General Design Criteria establish minimum
requirements for the principal design criteria for water-
cooled nuclear power plants similar in design and location
to plants for which construction permits have been issued
by the Commission. The General Design Criteria are also
considered to be generally applicable to other types of
nuclear power units and are intended to provide
guidance in establishing the principal design criteria for
such other units.

United States Nuclear Regulatory Commission
Protecting People and the Environment



Non-LWR Initiative Background cont.

10 CFR Part 50, Appendix A indicates that the
GDC are guidance for non-LWRs. As such, non-
LWR applicants would not need to request an
exemption from the GDC when proposing
PDC, which are derived from the GDC.

 The RG provides additional guidance for
reactor designers and applicants of non-LWR
designs for developing PDC.

) . .
United States Nuclear Regulatory Commission
Protecting People and the Environment



Non-LWR Initiative Background cont.

* [tis the responsibility of the applicant to:

o develop the PDC for its facility based on the design, using the GDC,
non-LWR design criteria, or other design or technology specific
criteria as needed.

o consider public safety matters and fundamental concepts, such as
defense in depth, in the design of their specific facility and for
identifying and satisfying necessary safety requirements

o provide the PDC for the design and supporting information that
justifies how the design meets the PDC submitted, and how the
PDC demonstrate adequate assurance of safety.

o Ininstances where a GDC or non-LWR design criterion is not

proposed, the designer/applicant must provide a basis and justify
the omission from a safety perspective.

&’USNRC
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March 21, 2017 ACRS Letter

Technology-Specific Licensing Basis Events

Facilitate PRA in the design criteria

Reactor Fuel Design Limits MHTGR-DC 10
Containment ARDC, SFR-DC, & MHTGR-DC 16

Electric Power Systems ARDC 17
Reactivity Control Systems ARDC 26

&’USNRC
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Summary of Non-LWR Design Criteria
Discussed during 2017 ACRS Meetings

Design Applicability Extent of

Criteria Modifications Since
No. Last ACRS Meeting
10 Reactor Design MHTGR-DC No changes

16 Containment Design ARDC, SFR-DC, MHTGR-DC Minimal changes to SFR-

DC 16. No changes to
ARDC, or MHTGR-DC

17 Electric Power Systems ARDC (SFR-DC & MHTGR-DC Major changes to design
are same as ARDC) criteria and rationale
due to ACRS and public
comments.
26 Reactivity Control ARDC, SFR-DC, MHTGR-DC Major Changes to both

design criteria and
rationale due to ACRS
and public comments.

' USNRC

United States Nuclear Regulatory
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Summary of Non-LWR Design Criteria
Discussed during 2017 ACRS Meetings cont.

Design Applicability Extent of Modifications
Criteria Since Last ACRS Meeting

\[oR

34 & 35 Residual Heat Removal ARDC 34, SFR-DC 34, No changes to 34. Minor

and Emergency Core MHTGR-DC 34, and change to ARDC 35 due
Cooling System ARDC 35 to public comments.
70-79 SFR specific criteria SFR-DC 70-79 Minor changes and

clarifications to address
public comments.

70-72 MHTGR specific criteria MHTGR-DC 70-72 No changes.

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
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ACRS COMMENT - Technology Specific

Licensing Basis Events

“Strategy 3, Contributing Activity 3.2, which
develops approaches to licensing bases and will
determine licensing bases for non-LWR
technologies, is particularly important to
implement early on. Identification of
technology-specific licensing basis events need
to be developed to ensure that the associated
design criteria are complete.”

) . .
United States Nuclear Regulatory Commission
Protecting People and the Environment



ACRS COMMENT — Facilitate PRA

“... it would be useful to ensure that the
language of the ARDCs facilitate, or at least does
not preclude, the use of probabilistic risk
assessment, especially in the areas where
graded compliance is suggested.”

&’USNRC
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ACRS COMMENT —
MHTGR Fuel Design Limits

“MHTGR Design Criterion 10, as presently written, is cryptic. The
phrase, ‘specified acceptable system radionuclide release design limit’
(SARRDL), needs to be clearly defined. Replacing the GDC specific
acceptable fuel design limit (SAFDL) concept with the proposed
SARRDL concept in the ARDCs is acceptable. However, during design,
reactor designers will need to develop their own design-specific limits
in order to characterize and evaluate their reactor design. The new
SARRDL concept requires additional analysis that the staff will have to
review and approve. Later, during operation, licensees will monitor
both circulating activity and plate-out activity to ensure acceptable
fuel performance, i.e., as evidence that the SARRDLs are being met.”

&’USNRC
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Containment —
ARDC 16, SFR-DC 16, and MHTGR-DC 16

Imtiaz Madni, Sr. Reactor Engineer
Containment & Ventilation Branch
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ACRS COMMENT - Containment

“ARDC 16, the functional containment
performance requirement, is vague and needs
to be defined. For example, the phrases
‘essentially leak tight” or ‘low leakage’ are not
adequately defined. An examination for the
possibility of reactor pressure boundary failure
to induce containment failure should be

included explicitly.”

¥ USNRC
) . .
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ARDC 16 Containment Design

ARDC Content: Same as GDC 16
NRC Rationale for Adaptations to GDC:

* For non-LWR technologies other than SFRs and
MHTGRs, designers may use current GDC to
develop applicable principal design criteria.

 However, non-LWR designs could share common
features with SFRs and MHTGRs. Hence designers
may propose using SFR-DC 16 or MHTGR-DC 16

as appropriate.

* Use of MHTGR-DC 16 will be subject to a policy
decision by the Commission.

) . .
United States Nuclear Regulatory Commission
Protecting People and the Environment



ARDC 16 Containment Design

First Part of ACRS Comment: “ARDC 16, the
functional containment performance requirement,
is vague and needs to be defined. For example, the
phrases ‘essentially leak tight’ or ‘low leakage’ are

not adequately defined.
NRC Staff Response:

 The phrase ‘essentially leak tight” is used in
current GDC 16.

* Appendix J defines the testing requirements for
the “essentially leak tight” barrier.

) . .
United States Nuclear Regulatory Commission
Protecting People and the Environment



SFR-DC 16 Containment Design

SFR-DC Content:

e A reactor containment consisting of a high-strength, low-
leakage, pressure-retaining structure surrounding the
reactor and its primary cooling system shall be provided to
control the release of radioactivity to the environment and
to ensure that the reactor containment design conditions
important to safety are not exceeded for as long as
postulated accident conditions require.

* The containment leakage shall be restricted to be less than
that needed to meet the acceptable onsite and offsite dose
consequence limits, as specified in 10 CFR 50.34 for
postulated accidents.

&’USNRC
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SFR-DC 16 Containment Design cont.

NRC Rationale for Adaptations to GDC:

* The Commission approved the staff’s recommendation to restrict
the leakage of the containment to be less than that needed to meet
the acceptable onsite and offsite dose consequence limits in SECY
93-092, “Issues Pertaining to the Advanced (PRISM, MHTGR, and
PIUS) and CANDU Designs and their Relationship to Current
Regulatory Requirements.”

 Therefore, the Commission agreed that the containment leakage
for advanced reactors, similar to and including PRISM, should not
be required to meet the “essentially leak tight” statement in GDC
16. Reference NUREG-1368, “Pre-application Safety Evaluation
Report for the PRISM Liquid-Metal Reactor.”
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MHTGR-DC 16 Containment Design

MHTGR-DC Content:

* A reactor functional containment, consisting of multiple barriers
internal and/or external to the reactor and its cooling system,
shall be provided to control the release of radioactivity to the
environment and to ensure that the functional containment
design conditions important to safety are not exceeded for as
long as postulated accident conditions require.

{’USNRC
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MHTGR-DC 16 Containment Design cont.

NRC Rationale for Adaptations to GDC:

 The term “functional containment” is applicable to non-LWRs
without a pressure retaining containment structure.

* A functional containment can be defined as “a barrier, or set of
barriers taken together, that effectively limit the physical
transport and release of radionuclides to the environment across
a full range of normal operating conditions, AOOs, and accident
conditions.”

« The MHTGR functional containment safety design objective is to
meet 10 CFR 50.34 ( 52.79) dose requirements at the plant’s
exclusion area boundary (EAB) with margins.

¥ USNRC
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MHTGR-DC 16 Containment Design cont.

NRC Rationale for Adaptations to GDC:

 The NRC staff has brought the issue of functional containment to
the Commission, and the Commission has found it generally
acceptable, as indicated in SRM to SECY 93-092 and SECY 03-0047,
“Policy Issues Related to Non-Light Water Reactor Designs.”

* |n the SRM to SECY 03-0047, the Commission instructed the staff
to “...develop performance requirements and criteria working
closely with industry experts (e.g., designers, EPRI, etc.) and other
stakeholders regarding options in this area, taking into account
such features as core, fuel, and cooling systems design,” and
directed the staff to submit options and recommendations to the
Commission for a policy decision.

¥ USNRC
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ACRS COMMENT - Containment

Second Part of ACRS Comment

“...An examination for the possibility of reactor
pressure boundary failure to induce
containment failure should be included
explicitly.”

&’USNRC
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MHTGR-DC 71 Reactor Building Design Basis

MHTGR-DC Content:

The design of reactor building shall be such that, during postulated
accidents, it structurally protects geometry for passive removal of
residual heat from reactor core to ultimate heat sink and provides a
pathway for release of reactor helium from the building in the
event of depressurization accidents.

NRC Rationale for Adaptations to GDC:

The reactor building functions are to protect and maintain passive
cooling geometry and to provide a pathway for release of helium
from building in case of a line break in reactor helium pressure

boundary. This new criterion ensures that these safety functions are
provided.

It is noted that the reactor building is not relied upon to meet the
offsite dose requirements of 10 CFR 50.34 (10 CFR 52.79).

29
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MHTGR-DC 72 Provisions for Periodic Reactor

Building Inspection
MHTGR-DC Content:

e The reactor building shall be designed to permit (1) appropriate
periodic inspection of all important structural areas and the

depressurization pathway, and (2) an appropriate surveillance
program.

NRC Rationale for Adaptations to GDC:

* This newly established criterion on periodic inspection and
surveillance provides assurance that the reactor building will
perform its safety functions of protecting and maintaining the
configuration needed for passive cooling and providing a
discharge pathway for helium depressurization events.

&’USNRC
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United States Nuclear Regulatory Commission

Electric Power Systems —
ARDC 17

Bob Fitzpatrick, Electrical Engineer
Electrical Engineering Branch

February 7, 2018




ACRS COMMENT - Electric Power

Systems

“The staff should improve the clarity of ARDC 17
with respect to the term ‘vital functions.” Even if
electric power is not needed for operational
equipment, reliable power is still needed for
monitoring plant status, habitability, lighting,
and communications.”

¥ USNRC
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Draft Final ARDC 17 (1)

* Electric power systems shall be provided when
required to permit functioning of structures, systems,
and components. The safety function for each power
system shall be to provide sufficient capacity and
capability to ensure that (1) that the design limits for
the fission product barriers are not exceeded as a
result of anticipated operational occurrences and
(2) safety functions that rely on electric power are
maintained in the event of postulated accidents.

(Bold for discussion purposes)

¥ USNRC
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Draft Final ARDC 17 (2)

* The electric power systems shall be comprised of an
onsite power system and an additional power system.
The onsite electric power system shall have sufficient
independence, redundancy, and testability to perform
its safety functions, assuming a single failure. An
additional power system shall have sufficient
independence and testability to perform its safety
function.

(Bold for discussion purposes)

¥ USNRC
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Draft Final ARDC 17 (3)

* |f electric power is not needed for anticipated
operational occurrences or postulated accidents, the
design shall demonstrate that power for important to

safety functions is provided.

(Bold for discussion purposes)

{’USNRC
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Draft Final Rationale (1)

 The electric power systems are required to provide reliable
power for SSCs during anticipated operational occurrences or
postulated accident conditions when those SSCs’ safety
functions require electric power. The safety functions are
established by the safety analyses (i.e. design basis accidents).
Where electric power is needed for anticipated operational
occurrences or postulated accidents, the electric power
systems shall be sufficient in capacity and capability to ensure
that safety functions as well as important to safety functions
are maintained. The electric power systems provide
redundancy and defense-in-depth since there would be a
minimum of two power systems.

(Bold for discussion purposes)
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Draft Final Rationale (2)

* Compared to GDC 17, more emphasis is placed herein
on requiring reliability of the overall power supply
scheme rather than fully prescribing how such
reliability can be attained. For example, reference to
offsite electric power systems was deleted to provide
for those reactor designs that do not depend on offsite
power for the functioning of SSCs important to safety
or do not connect to a power grid.

&’USNRC
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Draft Final Rationale (3)

* The onsite power system is envisioned as a fully Class
1E power system and the additional power system is
left to the discretion of the designer as long as it
meets the performance criteria in paragraph one and
the design criteria of paragraph two. For example, the
additional independent power source could be from
the electrical grid, a diesel generator, a combustion
gas turbine or some other alternative, again, at the
discretion of the designer.

(Bold for discussion purposes)
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Draft Final Rationale (4)

* Important to safety functions include post-accident
monitoring, control room habitability, emergency
lighting, radiation monitoring, communications
and/or any others that may be deemed appropriate
for the given design. The electric power system for
important to safety functions could be non-Class 1E
and would not be required to have redundant power
sources.

(Bold for discussion purposes)
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Conclusion

The staff has added specificity to ARDC-17 (SFR-
17 and MHTGR-17) in response to prior
suggestions by the ACRS.
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Reactivity Control Systems —
ARDC 26

Jeff Schmidt, Sr. Reactor Engineer
Reactor Systems Branch

February 7, 2018




ACRS COMMENT - Reactivity Control

Systems

“ARDC 26 eliminated the GDC 26 requirement
for controlling the rate of reactivity changes
resulting from planned, normal power changes.
For harder spectrum reactors, particularly for
liquid fuel systems, control of the rate of
reactivity insertion can be very important and
should be retained.”
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ARDC 26

* As previously discussed, GDCs 26 and 27 have been
combined into ARDC 26 and deal with reactivity control
under AOO and postulated accidents.

* |n part, ARDC 26 was rewritten as the term “reliably
controlling reactivity changes” in GDCs 26 and GDC 27
was ambiguous.

— Revised ARDC 26 provides explicit performance criteria on
rate and amount of negative reactivity insertion.

 ARDC 26 was significantly revised based on ACRS and
public comments of the draft guide.
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Draft Final ARDC 26

A minimum of two reactivity control systems or means shall provide:

1)

2)

3)

4)

A means of inserting negative reactivity at a sufficient rate and amount to assure, with
appropriate margin for malfunctions, that the design limits for the fission product barriers
are not exceeded and safe shutdown is achieved and maintained during normal operation,
including anticipated operational occurrences.

A means which is independent and diverse from the other(s), shall be capable of
controlling the rate of reactivity changes resulting from planned, normal power changes to
assure that the design limits for the fission product barriers are not exceeded.

A means of shutting down the reactor and maintaining, at a minimum, a safe shutdown
following a postulated accident, with appropriate margin for malfunctions, shall be
provided.

A means for holding the reactor shutdown under conditions which allow for interventions
such as fuel loading, inspection and repair shall be provided.
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ARDC 26 AOO Mitigation Criteria

1. A means of inserting negative reactivity at a sufficient rate and amount to assure,
with appropriate margin for malfunctions, that the design limits for the fission
product barriers are not exceeded and safe shutdown is achieved and maintained
during normal operation, including anticipated operational occurrences.

— Modified to address comments that draft guide ARDC 26 only focused on shutdown and
did not address the rate of reactivity insertion

— Establishes the performance criteria that safe shutdown is achieved and maintained
during and following an AOO

2. A means which is independent and diverse from the other(s), shall be capable of
controlling the rate of reactivity changes resulting from planned, normal power

changes to assure that the design limits for the fission product barriers are not
exceeded.

—  Added to address ACRS concern about controlling reactivity changes during normal
plant operation which is independent and diverse from the means in ARDC 26 criterion
(1)

—  The purpose is to provide additional protection of the fission product barriers and limit
challenges to protective actions
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ARDC 26 Postulated Accident Criteria

3) A means of shutting down the reactor and maintaining, at a minimum, a safe
shutdown condition following a postulated accident, with appropriate margin for
malfunctions, shall be provided.

— The word “following” was included to establish that the shutdown should be achieved in
the long term, equilibrium state

— Allows re-criticality in the short term consistent with some licensed PWR postulated
accidents if sufficient heat removal capability exists

“* USNRC
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ARDC 26 “Cold” Shutdown

4) A means for holding the reactor shutdown under conditions which allow
for interventions such as fuel loading, inspection and repair shall be
provided.

—  ARDC criterion 4 replaces the last sentence in GDC 26 which states, “one of the
systems shall be capable of holding the reactor core subcritical under cold conditions.”

- Received public comments that cold implies below 212 °F and is very design dependent
(e.g., SFR)

— SECY 94-084 and Regulatory Guide 1.xx state the desire to achieve cold shutdown is
driven by inspection and testing concerns, therefore the criterion 4) was modified to
eliminate the word “cold” and reflect the primary performance criteria
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Public Comment Summary

e NRC received 127 comments from 10
stakeholders

e Of the 127 comments, staff agreed with 64 of
them and made the appropriate changes to
the RG.

* The most significant comments were in the

areas discussed today and during the August
24 and November 2 public meetings.
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Next Steps

* NRC Staff believes that we have addressed all
of the public comments satisfactorily.

* Looking forward to ACRS feedback.
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ACRS
ARDC
AOO
CFR
DiD
DOE
DC
EPRI
EP
EAB
GDC
LBE
LWR
MHTGR
ONT
PDC
PRA
PRISM
RG
SMR
SFR
SAFDL
SARRDL
SRM
SSC

Acronyms

Advisory Committee for Reactor Safeguards
Advanced Reactor Design Criteria
Anticipated Operational Occurrence
Code of Federal Regulations

Defense in Depth

U.S. Department of Energy

Design Criteria

Electric Power Research Institute
Emergency Planning

Exclusion Area Boundary

General Design Criteria

Licensing Basis Event

Light Water Reactor

Modular High Temperature Gas Reactor
Other Nuclear Technologies

Principal Design Criteria

Probabilistic Risk Assessment

Power Reactor Innovative Small Modular
Regulatory Guide

Small Modular Reactor

Sodium-Cooled Fast Reactor

Specified Acceptable Fuel Design Limit
Specified Acceptable System Radionuclide Release Design Limit
Staff Requirements Memorandum
Structures, Systems, and Components
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Back-Up Slides
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MHTGR-DC 70 Reactor Vessel anad

Reactor System Structural Design Basis
MHTGR-DC Content:

* The design of the reactor vessel and reactor system shall be such
that their integrity is maintained during postulated accidents (1)
to ensure the geometry for passive removal of residual heat
from the reactor core to the ultimate heat sink and (2) to permit
sufficient insertion of the neutron absorbers to provide for
reactor shutdown.

NRC Rationale for Adaptations to GDC:

* New MHTGR design-specific GDC are necessary to ensure that
the reactor vessel and reactor system (including the fuel,
reflector, control rods, core barrel, and structural supports)
integrity is preserved for passive heat removal and for the
insertion of neutron absorbers.
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Revised ARDC 26 Postulated Accident

Criteria

3) A means of inserting negative reactivity at a
sufficient rate and amount to assure, with
appropriate margin for malfunctions, that the
capability to cool the core is maintained and a
means of shutting down the reactor and
maintaining, at a minimum, a safe shutdown
condition following a postulated accident

&’USNRC

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr




	FPD20180207.Transcript.ACRS.SC
	FPD20180207.ACRS_2018_StaffPresentation.ARDC_Final_Clean
	�Non-Light Water Reactor Design Criteria �Introduction and Overview of ACRS Interactions
	Vision and Strategy for Advanced Reactors
	2017 ACRS Interactions for Non-LWRs 
	 2018 ACRS Interactions for Non-LWRs
	Background and Summary of Non-LWR Design Criteria Discussed with ACRS in 2017
	Recent Progress on the Non-LWR Design Criteria RG
	Non-LWR Initiative Background
	Non-LWR Initiative Background cont.
	Non-LWR Initiative Background cont.
	Non-LWR Initiative Background cont.
	March 21, 2017 ACRS Letter 
	Summary of Non-LWR Design Criteria Discussed during 2017 ACRS Meetings
	Summary of Non-LWR Design Criteria Discussed during 2017 ACRS Meetings cont.
	Interface Between Vision and Strategy Activities 3 and 5
	Vision and Strategy for Advanced Reactors
	ACRS COMMENT - Technology Specific Licensing Basis Events
	ACRS COMMENT – Facilitate PRA
	ACRS COMMENT – �MHTGR Fuel Design Limits 
	Containment – �ARDC 16, SFR-DC 16, and MHTGR-DC 16
	ACRS COMMENT - Containment
	�ARDC 16 Containment Design�
	�ARDC 16 Containment Design�
	�SFR-DC 16 Containment Design�
	�SFR-DC 16 Containment Design cont.�
	�MHTGR-DC 16 Containment Design�
	�MHTGR-DC 16 Containment Design cont.�
	�MHTGR-DC 16 Containment Design cont.�
	ACRS COMMENT - Containment
	MHTGR-DC 71 Reactor Building Design Basis
	MHTGR-DC 72 Provisions for Periodic Reactor Building Inspection
	Electric Power Systems – �ARDC 17
	ACRS COMMENT - Electric Power Systems
	Draft Final ARDC 17 (1)
	Draft Final ARDC 17 (2)
	Draft Final ARDC 17 (3)
	Draft Final Rationale (1)
	Draft Final Rationale (2)
	Draft Final Rationale (3)
	Draft Final Rationale (4)
	Conclusion
	Reactivity Control Systems – �ARDC 26
	ACRS COMMENT - Reactivity Control Systems
	ARDC 26
	Draft Final ARDC 26
	ARDC 26 AOO Mitigation Criteria
	ARDC 26 Postulated Accident Criteria
	ARDC 26 “Cold” Shutdown
	Public Comment Summary
	Next Steps
	Acronyms�
	Back-Up Slides�
	MHTGR-DC 70 Reactor Vessel and Reactor System Structural Design Basis
	Revised ARDC 26 Postulated Accident Criteria


