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MR. WAGAGE: No. The debris issue is not
closed in this --

DR. WALLIS: So it’'s closed?

MR. WAGAGE: No.

DR. WALLIS: Just the important
information is closed?

MR. WAGAGE: Important information I
define given in the --

DR. WALLIS: Well, I read your report.
It said that GE had not supplied information on
their analysis. And you’ve closed it simply on a
promise on GEH to supply analysis assumptions. I
would think it would matter what those assumptions
are and how complete the response is before you
closed that issue.

MR. BONGARRA: I identified the onset
that GEH is going to verify some features which
minimize debris generation. For example, water GDCS
have stainless steel liner.

DR. WALLIS: 1It’s a big issue. I don’t
understand how you close an issue just on a promise
to supply information. You‘wve got to see the
information itself.

MR. WAGAGE: We have not closed the

debris issue. We closed this item only that this
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item is specifically identified here. The one is
that stainless steel liners in GDCS pool and --

DR. WALLIS: Okay. So leave that.

Now how does this effect in ITAAC? I
mean what do you do about these strainers? Do you
just look at them and see that they’re manufactured
as designed? Is that the only thing that they do in
the ITAAC?

CHAIRMAN CORRADINI: Are you trying to
tie this back to the generic issue?

DR. WALLIS: Well, no. The debris on
strainers is an issue that we have written on. It’s
important.

CHAIRMAN CORRADINI: Right.

DR. WALLIS: And as far as I can make
out you accept GE’s promise to analysis, but what on
earth do you inspect or test or do in the ITAAC
process to these strainers? Do you just look at
them?

MS. CUBBAGE: There are two issues that
we’'re looking at. In Chapter 6 Henri’s looking at
the design of the strainers. And that’s an open
issue. There’s additional work that needs to be
done. GE has to respond. We have to review that to

ensure that they’ve factored in the appropriate
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design considerations.

And then your second question about the
ITAAC verifications that are appropriate for this
discussion, and I believe this RAI was closed
because GE has committed to verify the features that
Henri was --

DR. WALLIS: What are the features?
Just look at it? What 1is it you look for when you
an ITAAC on a strainer? Do you look for the spacing
or something? All you can do, it seems to me,
without a test is to simply see its made as
designed. That’s all you can do.

MEMBER STETKAR: And is the design to
the staff.

DR. WALLIS: Yes.

MS. CUBBAGE: We have to determine the
design is acceptable before we can certify it.

DR. WALLIS: What’'s different --

MS. CUBBAGE: There are two issues. And
then they have to verify when they built the plant
that they have installed --

DR. WALLIS: Installed as designed.

MS. CUBBAGE: Exactly.

DR. WALLIS: That’s all I wanted to

know.
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MR. WAGAGE: The last item I have here
is the Committee raised an issue with --

DR. WALLIS: Okay. Now PCCS, I don't
understand how you’re going to verify that it
removes 11 megawatts.

MR. WAGAGE: PCCS has the capacity of 11
megawatts and is supposed to be working at 45 psi --

DR. WALLIS: Well, it’s designed for
steam at a pressure of 48. Are you going to test it
with a team --

MR. WAGAGE: No, no.

DR. WALLIS: So what are you going to do
in the ITAAC process?

MR. WAGAGE: They are going to analyze,
there will be analysts’ reports verifying these --

DR. WALLIS: But that’s the design
itself.

MR. WAGAGE: This involves analysis,
too.

CHAIRMAN CORRADINI: But I think, if I
might just break in, Graham, I think you’re linking
it back but in this case the functional -- there’'s
no way to functionally test it without putting it in
the containment. So they’'re going to verify that

it’s built as it should be and therefore based on
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that in connecting back to analysis of past test of
their separate effects that it is as it should --
that’s the only thing I can imagine they would do.

MR. SNODDERLY: This is Mike Snodderly
from the staff. That’s exactly what we’re going to
do. We have assure ourselves that the PCCS that is
installed can be tied back to the test program. And
they’'re going to be looking at for inlet diameters.
But what I think Graham has identified is what I’'1l
a risk is that in lacking specific -- there’s two
ways to attack this problem.

One was to put very specific aspects of
the PCCS design. The other was to reference back to
the test. So that gives more latitude to
inspectors. They’ll be looking at the test report
and all aspects of the test report. But the point
is that you need to verify. You need the PCCS
installed. Could remove 11 megawatts active graded--

DR. WALLIS: The way it’s written in the
SER is the focus of ITAAC is intended to do a
verification of numeric performance values.

MR. SNODDERLY: That’s right.

DR. WALLIS: Not the way its made, but
the way it works.

MR. SNODDERLY: You have the numeric
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performance measures, right? Based on this is a
test program that was conducted by GEH that showed--

DR. WALLIS: That’s not a test. That's
not an ITAAC, is it --

MR. SNODDERLY: Okay. But that’s the
test -- so you’'re going have to -- we’re going to
have link and assure ourselves that the PCCS
installed can be -- it is sufficiently similar to
the one that was part of the test program.

DR. WALLIS: That it be the same, yes.
So there’s no real ITAAC. You’'re just checking that
it’s built the way that it was tested.

MR. SNODDERLY: Yes.

DR. WALLIS: That’s all.

MS. CUBBAGE: No. At the certification
stage --

DR. WALLIS: There’s all kinds of other
stuff here you say you’re going to check, but you’re
not going to check.

MR. OESTERLE: Some cases they’re going

to test function, some cases they can -- they can’t
test function and they will test -- they will do
analysis.

DR. WALLIS: See, it’s not written that

way. That’'s very confusing.
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MS. CUBBAGE: And we’re not about to
leave any test for later to confirm that this design
is an acceptable design. That all has to be done
before certification so that’s why they did the
PANDA test, et cetera, et cetera to support
certification.

DR. WALLIS: Well, let’s move on.

CHAIRMAN CORRADINI: Are you done?

DR. WALLIS: I‘m not done with my
guestions.

CHAIRMAN CORRADINI: Well why don’t you
go ahead because I think they’re done.

DR. WALLIS: Did you have another slide?
I had a question on the next slide.

MR. WAGAGE: Oh, excuse me. Go to next
slide.

DR. WALLIS: This bypass leakage test
there. I'm completely unclear about how that-- and
it’s a difficult test to really do. Very unclear
about how that’s going to be done.

MR. WAGAGE: Yes.

DR. WALLIS: But then there’s another
thing you say here is that there’s going to be some
sort of measurement of whether or not its open.

Right? Whether or not the vacuum breaker is open.
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And you complained that GE had a measurement of
whether it was fully opened. That wasn’t good
enough. They need to have a proximity sensor to
tell if its open. Well, what is open? Open can be
anything from a tiny little thing to an enormous.
What do you mean by a proximity sensor which says
that its open?

MR. WAGAGE: Open, mean that its going
to have leaking more than the design leakage.
That’s what --

DR. WALLIS: It doesn’t say that. So
it’s going to measure if its open or not to have a
leakage? The opening which gives the leakage more
than the design leakage is very tiny.

MR. WAGAGE: Breakers are designed to
have a leakage capacity of 0.02 centimeters --

DR. WALLIS: Very small. Very small.

MR. WAGAGE: By open means it’s open to
give more than the leakage capacity. That’s what
needs to be identified.

CHAIRMAN CORRADINI: But if I might
defer this. We haven’t seen the last of the vacuum
breakers.

DR. WALLIS: No.

CHAIRMAN CORRADINI: So I would say
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we're going to see this again.

DR, WALLIS: I'm sure we're going to see
this again. We’re going to see all this again.

CHAIRMAN CORRADINI: That’s an open item
that we’ve yet to even close and --

DR. WALLIS: I think the problem is the
ITAAC review it seems to be so superficial such
important parameters, so I don’t understand how it
contributes anything to assuring me that this is
going to work. That was my -- maybe I'm completely
wrong. It’s just in reading the documents I get
that impression.

MR. OESTERLE: We appreciate the
comments, Dr. Wallis. And I think the best way to
address this is that the first thing we have to do
is convince the Committee of the Tier 2 material and
that there’s adequate basis. And really this is the
way this is supposed to work. And then we talk about
the subset of the important parameters that we’re
going to verify and how we’re gong to verify them.
And in this stage --

CHAIRMAN CORRADINI: And we’re still in
the process of being convinced of the Tier 2.

DR. WALLIS: As a matter of fact a gap

in relation to these.
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CHAIRMAN CORRADINI: Right.

So I'm going to thank the staff. And in
the interest of time, go around the group. I’'ve
already lost someone of the Committee. So I’'m going
to turn to Graham and we want to go around and get
summary comment briefly. And I will try to capture
all of it between Harold and T.

I just want to go around for everybody.

DR. WALLIS: Well Dr. Kress said that he
agreed with everything I‘'m going to say.

CHAIRMAN CORRADINI: Okay. Good.

DR. WALLIS: I think I’'ve said it
already. I mean, I can understand that you want to
verify very, very carefully that things are put
together the way they’'re designed. And if you can
check that they will work as designed, you do. But
there are a lot of these sort of safety systems
where you can’t check that they work. You have to
go back to the tests. And it’s really mysterious to
me what is actually going to be checked and what is
actually going to measured about some of these
safety systems, which is going to give a
contribution to assuring that they will work. And
I'm not quite sure what that is because it seems to

be just open a valve and water comes out or
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something. That’s not much of a check.

So until I know the tests, until I know
how they’'re going to be interpreted and what they’re
asking, I can’t really tell if they’re going to tell
me anything useful. That’s the biggest question I
have.

CHAIRMAN CORRADINI: I got it.

DR. WALLIS: And the rest of it, I
understand that there’s process which is somewhat
opaque to the uninitiated observer, though I have
some faith that its actually being carried out
appropriately.

CHAIRMAN CORRADINI: And Dr. Kress
agrees with you? I wrote that down.

Charlie?

MEMBER BROWN: One edit list of open
items and it terminates at 14.3, status 435 is an
open RATI, 14.3.438 is listed as open in your
presentation.

So I don’'t know, maybe it‘’s closed. But
the two lists don‘t add up.

The other point is just what I talked
about earlier, it’s still not clear to me. I'm still
nervous about the closeout process, you know the

ITAAC, how it gets into the integrated test plan.
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We’'ve already been through that. Don‘t need to milk
it.

I have a little disagreement with the
claim that it’s outside scope. But not
disagreement, I‘'m comfortable with the statement
that that is outside of the scope of the design cert
which was pointed up to by staff. And I‘m not
criticizing it. I’'m just not comfortable with that
at this particular point.

So that’s it for me.

CHATIRMAN CORRADINTI: Stetkar briefly.

MEMBER STETKAR: I think the only thing
that’s a take away is that I‘'d like to understand a
bit better the process that was used to make
decisions about what specific systems and functions
are included in ITAAC, what are excluded and why the
ones that are excluded are excluded. And maybe an
open item on that, I don’t want to go into detail.
I'11 just stop there.

CHAIRMAN CORRADINI: Is that your
support system point?

MEMBER STETKAR: No, it’s just in
general. 1I'll leave it in general.

CHAIRMAN CORRADINI: Yes, what I wrote

down, because I figured John was going to say this,
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it criteria for graded approach and what system
structures or components are included and what level
do they stop at and why.

MEMBER STETKAR: There are examples in
the SER and GEH documents that say things like --
it’s clear everything is safety-related in there,
but we used the PRA, we used decisions about RTNSS,
we used these decisions but we made graded
decisions, but we made this kind of decision. But
nowhere does it explain what decisions were made and
why they were made. Why is something in one column
in one column and something else in another column.

CHAIRMAN CORRADINI: Dennis?

MEMBER SHACK: It’'s related to John’s --
you know, completeness is always the issue here. You
know, we have the ITAAC, obviously. They describe
the system. You know, deciding whether you’ve got
enough description is always the sort of difficult
point.

I did go back and look at the AP-1000.
The cross reference table would be very helpful I
think in answering John’s question and maybe making
the rest of us fell better about the completeness
issue that you’ve really highlighted the features

that you need to identify.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

162

CHAIRMAN CORRADINI: And it is an open
issue.

MEMBER SHACK: We want to make sure
there is an open item.

MEMBER ARMIJO: I just think that it’s
unfortunate that we’re reviewing this section kind
of out of sequence. We haven’'t reviewed the detail
design well enough to be comfortable that the design
will work. So a lot of the gquestions that come up I
just base the fact that we’re doing this thing, in
my opinion, out of sequence.

For example on piping I don’t think
there’s any issues on piping that the Committee has.
It’'s instruction and control of these kind of things
that either the design isn’t mature enough or we
haven’t reviewed it in sufficient detail that we
come to all these issues.

So I think it’s just a symptom of the
way we’'re doing this piecemeal review.

MS. CUBBAGE: I want to acknowledge what
you're saying. And just so you understand that we
did put some thought in that and this was to be the
last of the SER with open items chapter. We had some
difficulties with Chapter 7 that have caused it to

be deferred. But this is the SE with open items,
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this is the tailend of it.

MEMBER ARMIJO: Yes.

MS. CUBBAGE: And we tried to put this
last. So I understand your concern.

MEMBER BLEY: I especially agree with
what John and Bill said. And, of course, this
comment here.

The thing that’s been pestering me all
through this and yesterday helped a whole lot is how
this process really works. And I'm happier than I
have been.

The DAC area is the part that I'm still
struggling with here. And I guess one part of it
that I asked a lot about yesterday I’'ve rationalized
now. And it just seems to me that if great care is
taken in defining these acceptance criteria some of
the issues maybe get better. And I found one real
simple example just that I’'ll mention to say why
that seems it may be better than I thought it was.

There's one ITAAC here for feedwater
isolation valve, it talks about the test. But the
acceptance criteria is a report that documents that
the valves close upon command. Now when the DAC
comes through under control system there are other

control systems that control this valve and the
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review raises some issues. Those issues could be a
refinement of what it takes to meet that acceptance
criteria. And I think that you legitimately picked
up pretty well. So that makes me a little happier.

When I go back and read the original
documents about where the DAC came from, it’s really
as everybody said that it was those things were
supposed to be acceptance criteria, very objective,
measurable, testable. The thing I just read it’s
kind of that way, but it’s going to take more
significantly to do, and even at the end of that
document it points out that because of this process,
you can open up a hearing right prior to the end.

The thing that bothers me, the way the
DAC’s working those DAC issues -- I'm real
comfortable with the rest of the testing and ITAAC
being setup the way it is and the reasons following
what the licensee does. But on DAC because that'’s
part of the basic design that’s getting verified not
until that late point, I don’t see why we’re not
involved and I don’t see anything in the rule --

CHAIRMAN CORRADINI: I was waiting for
you to say something about that.

MEMBER BLEY: I just can’‘t see how we

avoid looking at that. That’s where I end up.
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CHAIRMAN CORRADINI: Well, let’s hold
that thought because I --

MEMBER BLEY: And it’s not just for
ESBWR. It’s a general issue.

CHAIRMAN CORRADINI: I agree. It’'s a
generic issue. Yes.

MEMBER SIEBER: Okay. I’1ll be real
short.

CHAIRMAN CORRADINI: Good.

MEMBER SIEBER: But I think it’s
difficult for engineers to deal with high level
documents like we’ve been doing for the last couple
of days. Because we all want to know all the
details. And the details aren’t in the high level
documents and we’re relying on another level of
staff management and licensee management, and the
vendor to fill in those details.

The only question that I have is that we
are relying on the safety of this plant based on
analyses that’s been performed by GEH, by the
prototype testing to confirm the portions of
analysis that may have some question involved,
construction testing just to make sure that water
comes out the end of the pipe, preop testing which

says that it’s important the way you’re supposed to,
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startup testing which involves itself with the
reactor and how it functions and all of that.

It’s not totally clear to me that every
aspect of the safety of the plant is covered by one
of these facets. I presume -- I would hope that
somebody has done that someplace along the line.

You know, we’'re seeing in the high level document a
lot of detail. But the ultimate question for us is
is everything covered.

So that would be my only --

CHAIRMAN CORRADINI: Let me end off,
because the last two comments I guess that you guys
just had, I‘ve detected a theme. And I guess I'd
put the theme like this, which is I think we'’'re
going to have to live it. But I can tell that
people aren’t happy about it, which is with the DAC
as -- and so 1it’s not -- and I guess I'm expressing
what I thought I heard but summarizing.

I think in 14.2, since there is a 14.1,
in 14.2 I have no problem. If anything, I think this
is a bit stronger than the current legal requirement
or 10 CFR 50. But in 14.3 what I hear is that we,
the group we, are uncomfortable because: (a) we
might not be or are not -- will not be involved, so

that gets us all nervous. And (2) I'm sensing, and
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I could be wrong about this, I kind of want to
understand how the headquarters staff that is doing
the design certification is going to fold into the
inspection relative to the DAC in the region that’s
going to do this. Because it seems to me you’'re now
worried about certain things and you’re -- I’'1l1l use
the word "worry," but you are focused and involved
in certain things and that’s going to be a passoff.
And since some of these things are to be designed
from an ITAAC and within the ITAAC process that’s
what I sense your concern is.

Your concern is that we’re not in it,
but I want to make sure those that are cognizant of
certification are heavily involved in the
inspection, testing, analysis part.

MEMBER BROWN: Yes. That’s pretty good
and pretty close. And I guess the one thing when I
read the original language about DAC, it’s talking
about limited. You know, it should be limited.
When you have something like this whole control
system and power and it’s very limited. That’s run
the whole machine.

CHAIRMAN CORRADINI: That brings up a
generic question that Charles brought up. I'’ve

written it down. It’s not for these guys, but it’s
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what I wrote down was the generic question is: Do
we agree with the need for DAC going forward for
rapidly changing topics such as piping, ESIC and
human factor?

So that’s a question that was brought
up. But I think as a group we’'ve got to discuss it.
Because that’s where it comes down.

MEMBER BROWN: And this came out at a
time rapidly moving forward with saying between now
and six or ten years off when the plant’s going to
be here. Plants are coming.

CHAIRMAN CORRADINI: Right. Okay.

MEMBER SIEBER: Maybe I’1ll add one last
comment.

CHAIRMAN CORRADINI: Briefly.

MEMBER SIEBER: I’'ve been through three
construction, startups and operating processes,
three different plants. And I would say that this
concept of regulation is better than the old Part 50

concept as far as defining what everybody says to

do.

I'm not as nervous as I might appear to
be.

CHAIRMAN CORRADINI: You look very
nervous. I know that you have to leave.
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Thank you all.
Adjourned.

(Whereupon, at 12:27 p.m. the meeting

was adjourned.)
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ACRS Subcommittee Presentation
ESBWR Design Certification Review
Tier 2, Section 14.3, and Tier 1

Purpose

* Brief the Subcommittee on the staff’s review of
ESBWR DCD, Revision 5, Tier 2, Section 14.3,
and Tier 1

* Answer Subcommittee’s questions

» Tier 2, Section 14.3: Inspections, Tests,
Analyses, and Acceptance Criteria (ITAAC)

» Tier 1: Design Descriptions and ITAAC, Non-
System Based Material, Interface Material, Site
Parameters




ACRS Subcommittee Presentation
ESBWR Design Certification Review
Tier 2, Section 14.3, and Tier 1

Review Team:

* Lead PM
— Eric Oesterle (DNRL)

* Technical Reviews

DE: SEB2, CIB2, ICE2, EMB2, EEB
DSRA: SRSB, SBPB, SBCV, SFPT, SPLB
DSER: RSAC, RHEB, RGS,

DCIP: CHPB, COLP, CCIB*




ACRS Subcommittee Presentation
ESBWR Design Certification Review
Tier 2, Section 14.3, and Tier 1

Division of Engineering (DE):

SEB2 = Structural Engineering Branch

CIB2 = Component Integrity, Performance & Testing Branch
ICEZ2 = Instrumentation, Controls and Electrical Branch
EMB2 = Engineering Mechanics Branch

EEB = Electrical Engineering Branch

Division of Safety System & Risk Assessment (DSRA):
SRSB = Reactor Systems, Nuclear Performance & Code Review Branch

SBPB = Balance of Plant Branch

SBCV = Containment & Ventilation Branch

SFPT = Fire Protection Team

SPLB = PRA Licensing, Ops Support & Maintenance Branch

Division of Site & Environmental Engineering (DSER):
RSAC = Siting & Accident Consequences Branch

RHEB = Hydrological Engineering Branch

RGS = Geoscience & Geotechnical Branch

Division of Construction Inspection & Operational Programs (DCIP):

CHPB = Health Physics Branch
COLP = Operator Licensing & Human Performance Branch
CCIB = Construction Inspection & Allegation Branch



ACRS Subcommittee Presentation
ESBWR Design Certification Review
Tier 2, Section 14.3, and Tier 1

Outline of Presentation

* Applicable Regulations

* RAI status - 437 RAls issued/364 resolved
» Significant Open ltems |

« Staff review of Tier 2, Section 14.3

« Staff review of Tier 1

* Discussion / Committee questions
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Requlations:
« 10 CFR 52.47(b)(1) - requires inclusion of ITAAC in an application for design certification

Review Guidance:

SRP 14.3: Inspections, Tests, Analyses, and Acceptance Criteria
- SRP 14.3.2, Structural and Systems Engineering
- SRP 14.3.3, Piping Systems and Components
- SRP 14.3.4, Reactor Systems
- SRP 14.3.5, Instrumentation and Controls
- SRP 14.3.6, Electrical Systems
- SRP 14.3.7, Plant Systems
- SRP 14.3.8, Radiation Protection
- SRP 14.3.9, Human Factors Engineering
- SRP 14.3.10, Emergency Planning
- SRP 14.3.11, Containment Systems
- SRP 14.3.12, Physical Security Hardware
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Tier 2, Section 14.3, and Tier 1

Review of Tier 2, Section 14.3:

« Selection criteria and methodology determined to be consistent with
guidance in SRP 14.3 - RAl 14.3-405 issued to provide cross-
reference tables of key aspects, analyses, and features of the
design for inclusion in ITAAC

« COL Action Item on DAC closure schedule
* “No Entry” ITAAC
« ITAAC for Initial Test Program - NR

» |ITAAC for Design Reliability Assurance Program - RAI 14.3-437
issued for clarification

« Interface materials - PSWS and offsite power - RAIl 14.3-394
« Site parameters
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Review of Tier 1:

* Organization of Tier 1 information was not in alignment with SRP -
resulted in development of “Review Responsibility Matrix” -
(Appendix A to SER 14.3 w/Ol)

* No review performed for SRP 14.3.10, Emergency Planning:
EP - ITAAC not provided in DC application as this is COLA specific

* Review for SRP 14.3.12, Physical Security Hardwaré, IS on-going
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Tier 2, Section 14.3, and Tier 1

ITAAC DCD Tier 1 Section Title SRP Section Branch(es)

Section

2.1.1 Reactor Pressure Vessel System 14.3.2 CIB2, EMB
14.3.4

21.2 Nuclear Boiler System 14.3.3 EMB, CIB2, SRSB
14.3.4

2.2.1 Rod Control and Information System 14.3.5 ICE2

2.2.2 Control Rod Drive System 14.3.3 SRSB, CIB2, EMB
14.3.4
14.3.5

223 Feedwater Control System 14.3.4 ICE2
14.3.5

224 Standby Liquid Control System 14.3.3 SRSB, EMB, CIB2
14.3.4

14.3.5
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Review of Tier 1:

Examples of lessons learned from previous DC reviews

- review by former Senior Resident Inspectors involved in development of
the NRC'’s ITAAC inspection program and documentation requirements for
ITAAC closeout (NEI working group)

- format and consistency (e.g., ASME Code)

- “basic configuration” ITAAC (ABWR design) uncoupled to result in
individual ITAAC entries for verifications of functional arrangement, welding,
seismic qualification, environmental qualification, MOV functions

- identification of individual ITAAC entries that constituted design
acceptance criteria {DAC}
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SRP 14.3.2, Structural and Systems Engineering:

 |ssued ITAAC RAls Related to:

Cont. Type B and C Press. Tests
Diaphragm Floor/Vent Wall Diff Press Test
Cont. Design and Test Pressures (45 psi vs 1.15xDesign Press.)

Compliance to ASME Sec lll Div 2, ANSI/AISC N690, SRP
3.7/3.8 Requirements

Definition of Nuclear island/Seismic Struc.
Load Test of Fuel Handling Machine Aux. Hoist

No open RAIls for 14.3.2
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SRP 14.3.3, Piping Systems and Components:

* Review of the ITAAC relative to design and verification of piping and
components.

* Review of the approach for addressing the piping design.

Piping DAC:

« Piping and support design and analysis methods are defined in DCD
Section 3 similar to previous applications.

* As opposed to including a COL Information ltem, piping DAC ITAAC
define design commitment, inspection, testing, analysis (ITA), and
Acceptance Criteria (AC).

« COL information item will provide NRC staff with information on the
applicants plan to address piping DAC.

12
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SRP 14.3.3, Piping Systems and Components:

Open RAls:

 RAI 14.3-414 requested GEH to correct the errors identified by staff,
as well as other errors may exist in Section 2

 RAIl 14.3-131 S02 requested that the ITAAC be modified to request
the Pipe Break Analysis Report as defined in DCD Section 3.6.2.5.

COL Action ltems:

« COL Info Item 14.3A-1-1 - Establish a Schedule for Design
Acceptance Criteria ITAAC Closure

« Each COL Applicant identify whether the standard DCD approach
will be used and provide a Design Acceptance Criteria ITAAC
closure schedule in the COL application.

13
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SRP 14.3.4, Reactor Systems:

Important input parameters used in transient and accident analyses
are verified by ITAAC (e.g., pressure loss coefficients for steam
separator, fuel bundle, etc., and ICS minimum drainable liquid
volume |

Significant systems design features are verified by ITAAC (e.g.,
GDCS pool elevation related to GDCS injection to RPV, CRD scram
time, and SRV capacity)

Fuel and Control Rods design criteria are designated as Tier 2* and
hence cannot be changed without staff approval

14



ACRS Subcommittee Presentation
ESBWR Design Certification Review
Tier 2, Section 14.3, and Tier 1

SRP 14.3.4, Reactor Systems (cont’d):

» Significant open items

- RAIl 14.3-397 on location of SRNMs, LPRMs, neutron sources and
spare sources in the core

- RAI 14.3-398 on ITAAC acceptance criteria for FIV testing of fuel
bundles

15
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SRP 14.3.5, Instrumentation and Controls:

« |&C systems involving reactor protection and control, ESF actuation,
and other systems using I1&C equipment

* Design process of digital I&C systems (hardware & software)
 Emphasis on IEEE-603 design criteria

« Using design acceptance criteria (DAC) to make safety
determination when detailed design is not available due to rapidly
change in technology such as in digital I&C area (per SECY-92-053)

16
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SRP 14.3.5, Instrumentation and Controls (cont’d):

» 19 Tier 1 sections were reviewed to determine the adequacy of the
ITAAC for verification of the design requirements. Following are
some of remaining open items:

RAIl 14.3-259 related to level of detalil

RAI 14.3-403 related to documentation of an anticipatory trip in
ITAAC

RAIl 14.3-404 related to documentation of diversity requirement
in ITAAC

17
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SRP 14.3.5, Instrumentation and Controls (cont’d):

The following items are addressed in Ch. 7 SER w/Ol:

RAI 14.3-418: No DAC/ITAAC items are explicitly established for
the specific project plans and no ITAAC closure activities are clearly
described

RAI 14.3-265: Tier 1 Section 2.2.15, Table 2.2.15-1 has not
identified certain IEEE-603 criterion that should be in DAC/ITAAC
verification process

The staff has held discussion with the applicant on schedule/plan for
resolution based on the established RAIl response schedule

18
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SRP 14.3.6, Electrical Systems:

Significant Open ltems

RAI 14.3-413: In response to RAI 8.2-14 regarding the effects of

voltage spike on the electrical distribution system components after
loss of the electrical grid during islanding, GEH stated that fast
transients on the alternating current input to the UPS input rectifiers
and battery chargers can result in high direct current voltages and if
the rectifiers and inverter trips are not coordinated, subsequent
inverter trips and loss of power to the safety-related loads can occur.
Since trip coordination of battery chargers and UPS under excessive
ac input voltage conditions during islanding mode, an ITAAC is
necessary to verify the trip coordination of safety-related battery
chargers and UPS input rectifiers with inverters.

19
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SRP 14.3.6, Electrical Systems (cont'd):

RAI 14.3-394: DCD Tier 1, Section 4, “Interface Material,” states that an
applicant for a COL that references the ESBWR certified design must
provide design features or characteristics that comply with the interface
requirements for the plant design and ITAAC for the site-specific portion of
the facility design, in accordance with 10 CFR 562.79(c). However, the
applicant identified no interface requirements for the offsite power system in
the certified design.

As indicated in DCD Section 8.1.5.2.4, the ESBWR standard design
complies with the requirements of GDC 17 with respect to two independent
and separate offsite power sources. Therefore, the NRC staff requires an
ITAAC to verify that the required circuits from the transmission network
satisfy the requirements of GDC 17 with regard to its capacity and
capability, regardless of its low risk significance in the ESBWR design. The
applicant should revise DCD Tier 1, Section 4, to include interface
requirements for the offsite power system.

20
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SRP 14.3.7, Plant Systems:

e 24 Fire protection RAI's submitted — 2 Remain Open
— RAI 14.3-395 on seismic classification of the standpipe booster
pump
— RAI 14.3-396 on hose station coverage requirement to include
all areas containing equipment important to safety

21
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SRP 14.3.7, Plant Systems —Radwaste Management (1):

Review focused on systems used to control and monitor liquid and
gaseous effluent releases

RAIl focused on non-safety related systems but used to comply with
Part 20 and Part 50, Appendix |

RAIls addressed design descriptions, functional arrangements, basis
of acceptance criteria and tests, and Tier 1 and Tier 2 technical
inconsistencies

16 RAIls submitted on radwaste management systems and
associated effluent radiation monitoring system

22
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SRP 14.3.7, Plant Systems —Radwaste Management (2):

* Major RAI topics:

Confirming descriptions and functional arrangements

Confirming test criteria on initiation of valve closures in
controlling effluent releases

Verifying nominal capacities of SWMS equipment

Verifying installation of steel liners in rooms where LWMS
equipment are located

Confirming initial installation of absorbent and filtration media in
GWMS/OGS and LWMS equipment

 All RAIs are closed

23
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SRP 14.3.8, Radiation Protection:

Review focused on the radiation protection aspects of the design,
including the following:

Ventilation system provides containment of airborne radioactive
materials and ensures that concentrations of airborne radio-nuclides are
maintained at levels consistent with personnel access needs

Area radiation monitoring system continuously monitors gamma
radiation levels within the plant and alarms (both locally and in the
MCR) when preset radiation levels are reached

Plant design provides radiation shielding for rooms, corridors, and
operating areas commensurate with their occupancy requirements

Airborne radioactivity monitoring is provided for those normally occupied
areas of the plant in which there exists a significant potential for
airborne contamination (issue still open and action underway to resolve)

24
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'SRP 14.3.8, Radiation Protection (cont’d):

6 RAls submitted on shielding and radiation monitoring systems (2
RAls remain open)

Significant Open ltem

RAI 14.3-174: Provide an ITAAC for those airborne radioactivity
monitors which are used to monitor airborne radioactivity levels for
those normally occupied areas of the plant in which there exists a
significant potential for airborne contamination
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SRP 14.3.9, Human Factors Engineering:

RAI 14.3-436: Revise DCD Tier 1, Rev. 5 to remove the limitation or
apparent limitation to only safety-related items.

DCD, Rev. 5, Tier 1, Section 3.3 states that “The ITAAC for the
Human Factors Engineering process address the ESBWR safety-
related systems described in Table 2.2.10-1 and their associated
safety-related functions.” Table 2.2.10-1 is titled “Systems and
Functions Comprising the Q-DCIS.” Each of the HFE element
ITAAC items in Table 3.3-1 has had a similar statement added in
Rev. 5 of Tier 1 that was not in Rev. 4. This apparent limitation of
the HFE ITAAC to safety-related items from Table 2.2.10-1 is not
appropriate and does not agree with the scope of HFE defined in the
DCD Tier 2, Chapter 18, in the Tier 2* HFE implementation plans,
and in regulatory guidance (SRP Chap. 18 & NUREG-0711).
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SRP 14.3.9, Human Factors Engineering (cont'd):

RAI 14.3-421: Explain relationship of minimum inventory paragraph

on p 3.3-1 to context of the information preceding and following the

paragraph.

Please explain why, on page 3.3-1, of Tier 1 of DCD Rev 5, sections
discussing “applicable facilities, HSls, procedures, training,” etc.,
were removed from the Design Description. Please also explain
why the paragraph for minimum inventory was inserted as it was; is
it meant to be a “Program Goal?” Is it an “HFE design goal?” The
paragraph appears simply to have been inserted with an ambiguous
relationship to the previous and subsequent material on page 3.3-1
and 3.3-2.
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SRP 14.3.9, Human Factors Engineering (cont’'d):

. RAI 14.3-422: Explain relationship of item listing on p 3.3-2 to
context of the information preceding and following the list.

Page 3.3-2, of Tier 1 of DCD Rev 5, lists 11 items, beginning with
“operating experience review” and ending with (on page 3.3-3), “the
strategy for the Human Performance Monitoring process...” Please
explain how this list relates to the previous and subsequent
paragraphs.
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SRP 14.3.9, Human Factors Enqgineering (cont’d):

RAI 14.3-423: Clarify meaning of details of the HFE design will not
be completed by design certification.

Page 3.3-3 of Tier 1 of the DCD Rev 5: please clarify the meaning
of, “... details of the HFE design will not be completed before the
NRC issuance of a design certification.” Specifically, what is meant
by “details of the HFE design?” Are the details those items identified
in the acceptance criteria column of Table 3.3-1, e.g., “The scope of
the OER” is a “detail” that will not be completed before design
certification?
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SRP 14.3.9, Human Factors Engineering (cont’d):

« RAIl 14.3-211: ITAAC Table 3.3 1 contains 11 items, one for each
element of NUREG-0711, “Human Factors Engineering Program
Review Model,” Revision 2, issued February 2004, and the
corresponding ESBWR element implementation plan. However, the
design commitment column in ITAAC for each element refers to the
overall man-machine interface system and the HFE Implementation
Plan rather than to the specific implementation plans of the pertinent
elements. The staff requested that the applicant update the 11
design descriptions provided in Tier 1 to refer to the applicable
implementation plans. The applicant responded in a letter dated
May 15, 2008, stating that, “GEH will revise the design commitment
column in ITAAC Table 3.3 1in DCD Tier 1, Revision 5, ...to
reference the respective implementation plans.” -The staff is
continuing to evaluate the GEH response of May 15, 2008.
Therefore, RAIl 14-211 is being tracked as an open item.
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'SRP 14.3.9. Human Factors Engineering (cont'd):

O

RAIl 14.3-271: In this RAI, the staff requested the applicant to
update the ITA and AC columns in Table 3.3 1 to ensure that they
accurately reflect the methodology described in the final versions of
the implementation plans, following revisions to address the staff’s
concerns identified in Chapter 18 of the SER. In addition, the staff
asked the applicant to review all of the items in the AC column to
ensure that the text is complete. For example, in Table 3.3 1, ltem
1, the AC states, “Summary report documents that:

The OER team members and backgrounds.

. The scope of the OER.

The sources of the operating experience reviewed and documented
results.

. The process for issue analysis, tracking and review.”
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SRP 14.3.11, Containment Systems:

Significant Closed Items

Information important for addressing containment debris issue (RAI
14.3-230)

PCCS design parameters (RAI} 14.3-238)
PCCS vent line submersion (RAI 14.3-240)

PCCS to GDCS piping should be designed to minimize the
possibility of forming gas pockets (RAI 6.2-181) (ACRS question)
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SRP 14.3.11, Containment Systems (cont’d):

Significant Open ltems

« Suppression pool bypass leakage testing:

— Test acceptance criteria (RAl 14.3-229, which is linked to RAI
6.2-145)

— Test pressure (RAI 14.3-438)
« Schedule/plan for resolution
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Discussion/Committee Questions
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Presentation Content
e DCD Tier 2 Section 14.3 and Tier 1

> Inspections, Tests, Analyses, and Acceptance
Criteria (ITAAC)

> 14.3A, Design Acceptance Criteria ITAAC
Closure Process

e COL Information

* Summary
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Section 14.3 - Overview

» Section 14.3 provides selection criteria and
processes used to develop Tier 1 information and
ITAAC

* Tier 1 information provides design bases and
design characteristics that are certified by the 10
CFR Part 52 rulemaking process

> Types of information and level of detail in Tier 1 are
based on a graded approach commensurate with the
safety significance of the structures, systems, and
components

3
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Overall ITAAC For A Facility

* The entire set of ITAAC for each facility

consists of the following four parts:
> Design Certification ITAAC (Tier 1 ITAAC)
> Physical Security Hardware ITAAC

> Emergency Planning ITAAC
> Site-specific ITAAC

4
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Section 14.3 — Tier 1 Section 1

e Tier 1 Section 1 — Introduction
> Defines terms used 1n Tier 1
> (General Provisions
> Figure Legends

5
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Section 14.3 — Tier 1 Section 2

* Tier 1 Section 2 — Design Description and

ITAAC

> Contains design description and ITAAC
material for individual ESBWR systems, and
includes an entry for every system
> Design Descriptions address the top-level design
features and performance standards that pertain
to safety of the plant
— descriptive text (focusing on ITAAC)
— supporting figures

6
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Key Selection Criteria — Design Description

Selection criteria reflects the Commission directive in Statement of
Consideration for Part 52
Safety-related features and functions of SSCs
Some nonsafety-related SSCs are discussed 1n Tier 1 design
descriptions only to the extent they perform safety significant
functions or have features to prevent a significant adverse effect
upon the safety-related functions of other SSCs
Focus on physical characteristics of the facility that will be verified
by ITAAC
> Configuration and performance characteristics that the SSCs will
have after construction 1s complete
> Fixed design features expected to be in place for the lifetime of
the facility

/ 7
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Design Description

* Tier 1 utilizes system-by-system report structure
* The following information (as applicable) 1s provided in

design description entries:
> System name and scope
> System purpose
> System safety-related modes of operation
> System classification (1,¢., seismic category, ASME code)
> System location
> Functional arrangement
> Types of electrical power
> Electrical independence and physical separation
> QOther features or functions significant to safety or important for
meeting certain NRC regulations

8
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Graded Treatment in Tier 1

System Type

Scope of Design Description and
ITAAC Design Commitment

Safety-related systems that contribute
to plant performance during design
basis events (e.g., emergency core
cooling systems).

Design features and performance
characteristics.

Nonsafety-related systems involved in
special events (e.g., station blackout).

Design features and performance
characteristics affecting the safety of
the plant’s response to the event(s).

Nonsafety-related systems with no
relationship to safety or any influence
on overall plant design.

No discussion except identification of
the system title.

’ HITACHI
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ITAAC

* Define activities that confirm the plant as
constructed conforms to design features and
characteristics defined in the Design Description

* Provided in Tables with the following three-

column format:
>Design Commitment
>Inspections, Tests, Analyses
> Acceptance Criteria

* Must be completed and the acceptance criteria
satisfied prior to fuel load

10
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Key Selection Methodology - ITAAC

» Selected most direct method for verification
>Inspection
>Test
> Analysis
* Where testing is specified, appropriate
conditions for the test will be established in
accordance with Initial Test Program (I'TP)
« Conversion or extrapolation of test results from
test conditions to design condition may be

necessary to satisty certain ITAAC

11
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Key Definitions for ITAAC

ITA Approach Application

Inspection To be used when verification can be accomplished by visual
observation, physical examinations, review of records based on
visual observations or physical examinations that compare the
as-built structure, system or component condition to one or
more Tier 1 design description commitments.

Test To be used when verification can be accomplished by the
actuation or operation or established of specified conditions, to
evaluate the performance or integrity of the as-built structures,
system or components. The type of tests identified in the
ITAAC tables are not limited to in-situ testing of the completed
facility but also include (as appropriate) other activities such as
factory testing, special test facility programs, and laboratory
testing.

Analysis To be used when verification can be accomplished by
calculation, mathematical computation or engineering or
technical evaluations of the as-built structures, systems or
components. (In this case, engineering or technical evaluations
could include, but are not limited to, comparisons with
operating experience or design of similar structures, systems or

@ HITACK components.) 17
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Section 14.3 — Tier 1., Section 3

» Tier 1, Section 3 — Non-System Based

Material
> Includes Tier 1 design descriptions and their
associated ITAAC for design and construction
activities that are applicable to more than one
system

13
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Non-System Based Material

* Design of Piping Systems and Components

» Software Development

 Human Factors Engineering

» Radiation Protection

* Initial Test Program

* Design Reliability Assurance Program

* Post Accident Monitoring Instrumentation

* Qualification of Mechanical and Electrical
Equipment

14
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Design of Piping Systems and Components

* Piping design section of Tier 1 defines the
processes by which ESBWR piping is designed
and evaluated

* Includes ITAAC for consequential effects of pipe
rupture such as jet impingement, potential missile
generation, pressure/temperature effects
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Qualification of Mechanical and Electrical

Equipment

* Includes electrical and mechanical components in a

harsh environment

* Includes safety-related digital 1&C 1n mild
environment

* Addresses methods for identifying environmental

conditions and methods for testing, type testing, and
analyses
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Tier 1 Section 4 — Interface Material

* Interface requirements may apply to:
>Systems entirely outside the scope of the design
certification
>Qut-of-scope portions of those systems that are only
partially within the scope of the design certification

* Site specific ITAAC design features implement the
interface requirements; therefore, Tier 1 does not
include ITAAC for interface requirements
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Tier 1 Section 5 — Site Parameters

» Represent envelope of bounding site
conditions for any license application
referencing the ESBWR design certification

>No ITAAC included and section limited to
defining ESBWR site parameters

>Compliance with site parameters are
verified as part of 1ssuance of a COL

18
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Section 14.3A—Design Acceptance Criteria
ITAAC Closure Process

* General ITAAC closure process 1s set forth in
NRC regulations (1.e., 10 CFR 52.99)

* 10 CFR 52.99 (a) requires licensee to submit an
initial schedule for completing ITAAC and then to
submit periodic updates throughout the

construction phase
> The 1nitial schedule within one year of 1ssuance of the
COL, or at the start of construction, which ever is later
> Schedule updates are submitted every 6 months
thereafter up to one year prior to the scheduled fuel
loading date when the licensee the submits the updates

very 30 days
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Section 14.3A—Design Acceptance Criteria
ITAAC Closure Process (Cont.)

* Design Acceptance Criteria are a special type of
ITAAC and consist of a set of prescribed limits,
parameters, procedures, and attributes upon which
the NRC may rely in making a a final safety
determination to support a design certification (ref:
SECY 92-033)

« ESBWR includes Design Acceptance Criteria for:
> Piping
> Digital Instrumentation and Controls (I&C)
> Human Factors Engineering (HFE)
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Section 14.3A—Design Acceptance Criteria
ITAAC Closure Process (Cont.)

* There are typically three options to close Design
Acceptance Criteria ITAAC:

> Resolution through amendment of a design certification rule

> Resolution through the COL application review process

> Resolution through Design Acceptance Criteria ITAAC after
COL issuance

* The third option would be implemented for the first
standard ESBWR plant and initially reviewed, inspected
or audited by the NRC for closure

* Treatment in subsequent standard ESBWR plants may be
based on 1nitial closure of Design Acceptance Criteria
ITAAC under the concept of “one i1ssue, one review, one

position”
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Section 14.3A—Design Acceptance Criteria

ITAAC Closure Process (Cont.)

* GEH may submit Licensing Topical Reports (LTRS)
supporting Design Acceptance Criteria ITAAC closure

> Subsequent licensees could reference the LTRs and
NRC closure documents for Design Acceptance
Criteria ITAAC closure unless the design certification
rule has been amended to reflect the design information

> Each COL Applicant will provide a Design Acceptance
Criteria ITAAC closure schedule in COL application
and 1dentify whether the standard approach will be used
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Section 14.3 A—Design Acceptance Criteria
ITAAC Closure Process (Cont.)

* Design Acceptance Criteria ITAAC for Piping
Design
> Consists of both Piping/Piping Component Analysis
and the Pipe Break Analysis for safety-related ASME
Code piping
— Identified in separate Design Acceptance Criteria [ITAAC
— ASME Code prescribes certain procedures and requirements
that are to be followed for completing the piping design
— Reconciliation of the applicable safety-related as-built piping

systems 1s covered in an as-built ITAAC to demonstrate that
as-built piping reflects the design, as reconciled
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Section 14.3A—Design Acceptance Criteria
ITAAC Closure Process (Cont.)

* Design Acceptance Criteria ITAAC for Digital

[&C

> Phased Design Acceptance Criteria ITAAC closure

process for the digital [&C design

— RG 1.206, Section C.II1.5 describes a phased Design
Acceptance ITAAC process for digital 1&C

— The ESBWR digital 1&C Design Acceptance Criteria ITAAC
identify the process and requirements necessary to develop
the design information and acceptance criteria for various
stages of design and subsequent construction and testing

— The COL licensee should develop procedures and test
programs necessary to demonstrate the the Design
Acceptance Criteria ITAAC requirements are met at each

hase 2%
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Section 14.3A—Design Acceptance Criteria
ITAAC Closure Process (Cont.)

» Design Acceptance Criteria ITAAC for HFE

> Phased Design Acceptance Criteria ITAAC closure
process for HFE

— RG 1.206, Section C.III.5 describes a phased Design
Acceptance ITAAC process for HFE

— The ESBWR Tier 1 Design Description and Design
Acceptance Criteria ITAAC delineate the process and
requirements to develop the design information required in
cach area of HFE, as described in NRC NUREG-0711,
“Human Factor Engineering Program Review Model”

— HFE implementation plans are reviewed as part of the design
certification review and are designated as Tier 2* information
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COL Information

* 14.3-1-A Emergency Planning ITAAC

> The COL Applicant shall provide Emergency
Planning ITAAC, based on industry guidance

* 14.3-2-A Site Specific ITAAC

> The COL Applicant shall provide Site Specific
ITAAC for systems not evaluated in the DCD
* 14.3A-1-1 Establish a Schedule for Design
Acceptance Criteria ITAAC Closure

> Each COL Applicant will provide a Design
Acceptance Criteria ITAAC closure schedule 1n the
COL Application an identify whether the standard

S approach will be used
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Summary

« DCD Tier 2 Section 14.3 provides accepted
approach for development of Tier 1 information
and inspections, tests, analyses, and acceptance

criteria (ITAAC)

> Section 14.3A depicts the closure process for Design
Acceptance Criteria ITAAC 1tems

 DCD Tier 1 ITAAC provide design bases and
design characteristics of the ESBWR

* GEH 1s currently addressing remaining Open Items
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