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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION
LA
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
ADVANCED PRESSURIZED WATER REACTORS

LA R

PUBLIC MEETING
R
Nuclear Regulatory Commission
7920 Norfold Avenue
Room 110

Bethesda, Maryland

FRIDAY, NOVEMBER 3, 1989

The Commission met in open session, pursuant to

notice, at 8:30 a.m., J. Carroll, Chairman, presiding.

ACRS MEMBERS PRESENT:
J. CARROLL, Chairman
I. CATTON
D. WARD
C. WYLIE
C. MICHELSON
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PROCEEDINGS

(8130 a.n.)

MR. CARROLL: The meeting will now come to order.
This is a meeting of the Advisory Committee on Reactor
Safeguards, Subcommittee on Advanced Pressurized Water
Reactors. 1I'm J, Carroll, subcommittee chairman.

The other members of ACRS in attendance are, on my
right, Charlie Wylie, on my immediate left, Ivan Catton. The
fellow nobody wants to sit next to is Dave Ward., I believe
Carl Michelson will be here a bit later.

The purpose of this meeting is to continue the
discussion and review of the Westinghouse Advanced Prussurized
Water Reactor, RESAR SP/90 design. Ned El-Zeftawy is the
cognizant ACRS staff member for this meeting. The rules for
participation in today’s meeting have been announced as part of
the notice of this meeting previously published in the Federal
Register on October 18th, 1989. A transcript of the meeting is
being kept and will be made available as stated in the Federal
Register notice.

It is requested that each speaker first identify
himself or herself and speak with sufficient clarity and volume
so that he or she carn be readily heard.

A couple of comments before we get started, I guess.
Since most of the committee members have been here since

Tuesday and want to go home, I polled everybody but you,
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Charlie. I guess we’ll probably break the meeting up around
4:00 so that people can catch their airplanes. I thought the
Westinghouse people right want to know that in case they wanted
to make some travel plan changes.

I can we can proceed witn the meeting and 1’11 call
on Charlie Miller who wants to make some preliminary remarks
about the status of priorities -~ is that the subject?

MR. C, MILLER: Thank you, Mr. Chairman.

I just wanted to make a few opening remarks and then
1’11 be turning over our portion of the presentation on the
project to Loren Donat«ll. As recently as this week,
Westinghouse had briefed to the Commission and basically the
status of their review, their philosophy with regards to
advanced reactors and how they see themselves fitting into the
scheme of things. One of the things that I wanted to set the
stage for again this morning is how many of the subcommittee
members are also members of some of the other subcommittees for
evolutionary plant reviews.

I think we have to put on this morning is 2 hat and
remember that this is a TDA and not an FDA., That'’s something
that we have trouble with, how to get into the review at the
TDA stage. The staff basically has a goal of trying to get
this wrapped up == this portion of the review wrapped up as
soon as possible., Westinghouse has stated its intentions to do

80 today.
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We recognize that in doing it at this stage, there
are probably going to be open items left until such a time as
receipt of an FDA. I think what we are trying to accomplish is
to get .o a point where we can neatly tie this up into a
package and put a vibbon on it, Basically, for lack of a
better word, get it on the streec and set it aside and
recognize that we’re not going to be able to close everything.
As we proceed in this meeting and in some of the upcoming
meetings on the subject, I think you’ll see as we go along, our
plan on trying to reach that goal.

I recognize that there are certain policy issues that
we have been wrestling with and dis~ussed in our various
meetings with the committee. It may not yet have reached what
I would call sufficient maturity that the agency is ready to
take a position on it yet. That is also something that we have
to figure out, a neat way to wrap up with regard to this.

A call to some of the severe accident considerations.
With those remarks, I would like to turn tc the formalities
over Loren Donatell.

MR. MICHELSON: 1’11 go ahead, Carl. When we talk
about closure of a P.D.A,, wnat are we really saying? What
does closure mean on a particular item or a particular design?
Let’s take the case of a residual heat removal system definec
in some manner an A level. Right off on that at the P.D.A.,

what 4does that mean?
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MR. C. MILLER: It could mean one of several things.
It could mean that the staff has looked at it in a level of
detail that has been presented and is generally happy with what
they’ve seen, realizing that F.D.A. stage, you may look at more
detailed information but at this point, we have not seen
anything that’s outstanding.

MR. MICHELSON: Closure in that view would mean, we
don’t mee any problem with it so far.

MR. C. MILLER: Yes, sir. Closure may also mean that
there’s an issue where the staff has taken a position that
maybe is not clearly been identified or responded to by
Westinghouse to reach that kind of closure and it may get
deferred for whatever reason to the F.D.A. stage. It doesn’t
mean that Westinghouse would be recalcitrant and fighting us on
the issue.

It may be just for whatever reason, we would defer
the actual ciosure of that issue to the F.D.A. stage. What we
would have on the record and in our documentation is where we
left the issue off, what we feel. Closure could also mean that
perhaps the agency is just not ready to take a position -- a
formal position on this subject so it would be impossible to
reach true closure and we would so identify that with some kind
of committment as to how we would proceed once the agency did
take such a position and we did proceed to an F.D.A.

So what we’re looking for is really a road map that
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goes with the P.D.A. that basically ~-

MR. MICHELSON: Let me ask another question and
complete the clarification.

Is closure in the case of a P.D.A. does not say in
any case that we could not revisit the lssue?

MR, C. MILLER: No, sir. I think you’ll see in the
P.D.A. that when we’re done =-- that brings up a good point.

MR. MICHELSON: So you are saying that there are
cases and I guess we’d have to know which are which, in which
your P.D.A. level of acceptance is also final acceptance; is
that what you'’re saying?

MR, C. MILLER: I think that we will always have the
opportunity and right to revisit it at an F.D.A. stage. 1
think that what we’re going to be able to say is that at this
point in time we see no problem with closure of that issue but
I intend that when we’re done this effort, the P.D.A. will have
a certain amount of caveats in it that basically gives us an
opportunity to do that at such a time that we would proceed
with an F.D.A. and review it in full detail.

MR. CARROLL: Even though you may say in the P.D.A.
for example, that based on the information that Westinghouse
has submitted in response to our questions, the residual heat
removal system design is, to use your words, "“acceptable for a
P.D.A.."

MR. C. MILLER: Yes.
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MR. MICHELSON: ‘hat does "acceptable for a P.D.A."
mean as opposed to "acceptable for an F.D.A." which I think I
know what it means.

MR. C. MILLER: I tunink it means at this stage that
the information that’s provided by Westinghouse is sufficient
to satisfy the staff.

MP. MICHELSON: But it doesn’t =-- you know, the idea

on the F.D.A. and certification process was we would not

revisit once we write off. In the case of P.D.A., I think that

we might want to revisit anything in the P.D.A..

MR. C. MILLER: 1I’m not arguing that point
wi.atsoever. I'm in agreement with you on that. We want to
leave ourselves open, have that opportunity, because in our
F.D.A. efforts, our intent is to proceed toward design
certification. So really, we’re proceeding to an effort that
is a final =--

MR, MICHELSON: I just wanted a clarification so we
kind of knew what we were committing to at the T.D.A. stage.

MR. C. MILLER: The staff is concerned we don’t
commit to anything more than we have to. We will have to
revisit these issues at an M.D.A. stage but I think it gives
our best thinking with what information is available at this
point in time but I’m sure that wphen we put out the final

documentation, words to that effect will be put in.

MR. WARD: What is the applicant buying then by going
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to all this trouble?

MR, C. MILLER: I think the applicant is buying ==~
maybe I could say a few words concerning philosophy and how the
thing is developed. Westinghouse embarked on this effort
starting in 1983 and it was prior to really when the Agency was
starting to really focus on standardization and what we wanted
to do as the wave of the future. So, if you will, the
Westinghouse SP/90 has kind of bridged for lack of a better
word, two generations of thinking.

If we were to start on an effort such as this today
for an evolutionary type of plant that’s based on light water
reactor technology, the staff would not embark on a P.D.A..

But given the fact that several years have gone by and a lot
has been invested both on the part of Westinghouse and the part
of the staff in reviewing it, I think all parties agree that we
want to be able to document our findings for the effort that'’s
been done so far so that if it is pulled off and we do proceed,
that we have the accurate records of where our thinking was at
the time.

MR. CARROLL: An example you were talking about, the
RHR system, is acceptable for the PDA stage. Does that imply
that there is a burden on you, if you want to reopen the issue
of, say, since the time we said tnat, some new issue has come
up, or is that sort of commitment implicit in your statement,

that it’s acceptable?
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MR. C. MILLER: I think what we will do is, when the
final document is written, either in the cover letter that
transmits it or in the opening remarks, I think we want to make
clear all of those kinds of things and exactly what it means.

We, obviously, haven’t got to the stage where we have
worked out the exact language that we are going to put in
there, but I thirk our thinking is clear in that we will put in
there what is necessary tc keep the appropriate caveats
available for the staff and the Committee and the Commission to
take whatever action is necessary to have to review that, and
as I said, we’re bridging two generations of thinking, and on
one hand, you have to kind of think of it as we thought of
PSARs in the past, to a certain degree.

We’ve basically revisited things at the F3AR stage,
but at the same tim2, we’re trying to also think of it in the
current generation of thinking with regard to standardization,
but I find that, having written it, the staff and the agency
itself has not bound itself not to revisit anything.

Everything -- at an FDA stage, I believe everything
will get revisited, because a whole new sel of documents will
be submitted for the staff to look at, and I also anticipate
that, at an FDA stage, Westinghouse itself would probably
enhance, modify certain things, as development goes on. So,
that, in itself, would call for a complete relook.

"Progress", I guess, is the word that I was searching
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for.

MR. CARROLL: Well, I mean, can Westinghouse take any
comfort from your saying their RHR system is acceptable for
PDA? My philosophical guestion about RHR is should they be a
full-pressure RHR. Do you agree that a not-full-pressure RHR
systen is okay at this stage? Would you feel some obligation,
if you were going to insist on a full-pressure RHR system for
whatever reason, that you would have to justify doing that?

MR. C. MILLER: Do you mean at some later stage?

MR. CARROLL: Yes.

MR. C. MILLER: I think we would have to certainly
address i1t, and "justify" is the right word. We would
certainly have to say why the staff’s thinking had changed, 1if
it changed, and what made us reach that conclusion, yes.

MR. CARROLL: Okay.

MR. C. MILLER: And it may be new information. It
may be more operating data. It may be a variety of things. It
may be policy. Yes, Sir. It could be a change in policy.

MR. WYLIE: 1If I heard what he said, he said he could
revisit it for any reason.

MR. MICHELSON: That’s right.

MR. CATTON: So, what benefit is there to
Westinghouse?

MR. WARD: Well, maybe when they get up, we ought to

ask what they perceive as the benefit.
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MR. C. MILLER: I think Westinghouse has some clear
reasons that they have stated to both the staff and the
Commission as to what they feel the benefit is, and I’m sure
that they would be more than willing to share it with the
Subcommittee today.

I think, from the staff’s perspective, the main
benefit we see is a fair amount of effort has gone into the

review of it, and I think we’re looking for a way to get that

review documented and tied up and through the Committee to get

their views, so that that can be factored in, so that we have
clear record to proceed from, because naturally, an FDA would
build from that.

MR. MICHELSON: I have on my bookshelf in my office
several volumes, more or less, of Westinghouse material. 1Is
that being kept up to date by additional revisions being sent
to me?

MR. C. MILLER: Revisions being sent to you?

MR. MICHELSON: Yes or sent through ACRS to me. Am
reasonably assured that I’m not looking ut a real old copy?

MR. EL-ZEFTAWY: We have an updated copy in our
office.

MR. MICHELSON: I update it whenever sometliing is
sent to me, but I don’t go through and find out what
Westinghouse thinks is the latest revision of what I have. 1

don’t even have the documentation to check it with.

I
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MR. EL-Z2EFTAWY: We have an updated copy in our
office.

MR. MICHELSON: 1Is there some pack of paper that
identified what the latest revisions of everything might be, so
wvhen I look at something and I wonder why it appears so old,
that maybe it, indeed, is old. I don’t know.

MR. C. MILLER: If I could address that =--

MR. SHANNON: Excuse me. Mike Shannon from
Westinghouse.

Yes, we do have a set of papers than can tell you
whether or not you have the correct amendments in each of the
modules. The modules have been amended numercus times, over
the years, to pick up responses to staff questions and other
things.

MR. MICHELSON: 1Is that set of papers periodically
sent to the NRC so they can check their records to see if they
have the correct copies? That is what I am looking for, an
index that I can go to quickly if I think something looks old.

MR. SHIVELY: Bill Shnively, Westinghouse.

Yes, We try to maintain that list, which includes
all the transmittals to and from the staff. We would indicate
the various module submittals and samendments, and I’l]l make an
attempt, next week, tc make sure that we get it to the NRC
project manager in Med.

MR. MICHELSON: 1 sometimes wondered if some of this
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stuff I was reading, whether -- I thought, in some cases ~- I
was pretty sure, in fact, thinking it changed, but it wasn’t
reflected in the document.

MR. DONATELL: Mr. Michelson, Lauren Donatell of the
staff.

As far as the process on the amendments, the latest
update that you have official received, frankly, was the March
draft SER, which listed all the amendments that had been
transmitted by Westinghouse and received by the staff at that
time.

MR. MICHELSON: That doesn’t help me any, because I
don’t know what’s in the amendment. I can tell, when I look at
a given page.

MR. DONATELL: That should tell you which amendments
were transmitted. The amendments come into the organization,
and they go out through our accelerated distribution system,
and they do go %o the ACRS with the appropriate number of
copies.

As far as the modules, you’re probably correct.
Without (1) having a complete list of the amendments and (2)
going through each individual module to ensure that, in fact,
that amendment has been entered, whether you do have a complete
1isting. As Med said, he has got what considers to be an
updated copy.

MR. MICHELSON: That doesn’t help me any.
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MR. DONATELL: Well, it should, if Med and I were to
‘ 2 ensure that his updated.
3 MR. MICHELSON: I think what Westinghouse said they
B had, if sent to me, would help me identify, on a section-by-
5 section basis, whether I have the latest material or not.
6 That’s all I need.
7 MR. CARROLL: Okay. Lauren?
8 MR. DONATELL: Good morning. My name is Lauren
9 Donatell. 1I1I’m the project manger for the RESAR SP/90 PDA
10 application. 1I’ve just got a few brief remarks and a few
11 changes that have occurred since we met the 28th of September.
12 Current review status is this: you say everything that’s in
' 13 black on the 28th of September as having occurred up to that
14 time.
15 Since then, we have, in fact, received Westinghouse'’s
16 submittal on Amendment 3 to Module 2, which is the USIs and
17 GSIs. That has been transmitted to the staff and that is
18 entering the review process at this point in time. That is a
18 fairly significant amendment. Of course ==
20 MR. MICHELSON: Transmitted to che staff? Does that
21 mean it’s also been transmitted to ACRS?
22 MR. DONATELL: Yes, sir. You should have, I think,
23 somewhere around 12 copies from the accelerated “(stribution
24 system, directly to ACRS on that.

‘ 25 MR. MICHELSON: All right.
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1 MR. DONATELL: And then, of course, the Subcommittee

Last month, I went through a schedule to

meeting today.
complete what I thought was the schedule of complete PDA
4 review. I have a new schedule to share with you this morning

which I think is un aggressive schedule. It is significantly

different from the September schedule in the following areas:
? One is the end date. 1in September, I told you that

October would more than like be an end date for this particular

endeavor. Based on the comments from that schedule, some of

which were directly related tc the business of the ACRS, such

11 as, I had a Subcommittee and a full Committee meeting in the
12 same months.
. 13 Essentially, that was considered to be difficult at
14 best. There were also some comments about the numbers of
18 Subcommittee meetings and full Committee meetings necessary to
16 get through this. There were also comments related to the
17 areas that we were, in fact, reviewing and the sequence in
18 which we were reviewing them.
19 I’'ve tried at this point in time to fix those
20 problems. What I have since come up with, of course, is a very
21 aggressive schedule. As we go through this, I would like to
22 ask if you would take at least a critical look at it, and if
23 not today, through Med, give me an idea of what you think would

probably be necessary for your information as far as the

N

25 numbers of meetings and the topics, if possible.
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We’re still expecting to get the PRA backend draft
SER out in November. That seems to be progressing. I think we
have a pretty good opportunity of deoing that., As I said, the
amendment for the USIs and GSIs is, in fact, in-houre. It is
entering review.

We would expect that we will be providing input to
Westinghouse from that review this month and next month. We'’ve
set aside a Subcommittee meeting in January to go into the
further draft SER chapters, the ones we’re not going to get
through today, hopefully to complete -- again, that may be a
very ambitious meeting -- expecting responses back from
Westinghouse on the USI/GSI input in January.

My expectation is that actually, as we start doing
this, we’ll probably start getting feedback more in the
December type timeframe through January. Again, a Subcommittee
meeting in February to relate the results of this effort on the
USIs and GSIs; issue the draft SER un that issue, and then go
into the Subcommittee and full Cowmmittee with the draft final
SER and request for a letter.

Again, that sounds rather ambitious. My thought
process here was that what we would probably address in this
draft final SER area would be those ivrues that were thought by
the ACRS to be significant issues at tiis time to readdress,
reaffirm and provide further clariiication on, if pcssible, as

opposed to attempting to again present the final SER from page
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1 to whatever it is.

MR. MICHELSON: I &m sure you appreciate that in this
same timeframe, the ABWR final -~

MR. DONATELL: Absolutely.

MR. MICHELSON: =~ approval is proceeding with
numerous meetings and attention of the ACRS. That is what
makes the schedule look doubly difficult and I'm not at all
certain what the combustion engineering situation is at that
time.

MR. DONATELL: As I mentioned at the beginning, I
consider this to be an extremely aggressive schedule, not only
from your viewpoint, but from the staff’'s viewpoint, and I'm
sure, from the viewpoint of the applicant.

We would then expect to issue the final SER in May:
hopefully have a decision on the PDA and issue the Supplement
to the SER in June of 1990.

MR. MICHELSON: That was originally to have been done
in the Fall, wasn’t it?

MR. DONATELL: The last - when we were together in
September, 1 had that schedule out to October of 1990; that’s
correct. So, one, this is a significant improvement, but what
you get with improvements is more work.

Briefly today, the chapters are 3, 4, 5, 6 and 8. I
have listed the open items by number just to give you an

appreciation for how many open items exist in the five chapters
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that we are going to be looking at today. There is essentially
a total of 66. We certainly don’t expect to approach each one
of those open items one at a time. I think that as we get
through the presentation process, some of the harder items
we’ll probably become aware of and we’ll have an opportunity to
discuss them.

I've got preliminary input from the Staff on most of
these items. Right now I think the review is progressing
extremely well from the Staff’s viewpoint. There are still a
few items that will probably require a little additional
clarification and very tew apparently hard items that will take
some hard discussion to get over at this point in time.

Westinghouse’s responses in general seem to be
acdequate for the Staff’s questions.

In summary, this is what I showed you in September.
It hasn’t changed. We are still obviously looking for approved
priority for the reviews. We have issued three draft SER’s.
The open items still remain, 107 before the PDA, 53 before the
FDA, 99 before FDA and/or plant specific.

Again, last month I mentioned that I would expect as
these items are closed, the majority of them will be closed and
some will gravitate into these other columns or categories.

Initial review tells me that that was a fairly
correct assessment. It looks like some of these will in fact

gravitate into these other two areas.
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Resolve the USI/GSI and severe accident issues -- as
I said that submittal is in-house.

MR, WYLIE: Let me ask you a gquestion about that.

MR. DONATELL: Yes, sir?

MR. WYLIE: 1Is station blackout included in that?

MR. DONATELL: Yes, sir.

MR. CATTON: In your SER, in your summary of
principal review matters, item 3 says that the PRA and
consideration of severe accident vulnerabilities that exposes
along with insights, where will that appear?

Is that part of that USI?

MR. DONATELL: I’m not familiar with that particular
statement and I probably should be, however we would expect
those issues to surface, one in the PRA review which is
ongoing, so that we’ve issued the draft on the front end cf the
PRA. The back end is coming. That in conjunction with, yes,
the review of the USI’s and the severe accident issues.

MR. CATTON: I am particularly interested in the
insights that are supposed to be given us by Westinghouse and
where are they going to appear.

MR. DONATELL: Mike?

MR. SHANNON: Mike Shannon from Westinghouse. Module
16 will provide it. That was a four volume module that
provided the results of our PRA and there is a draft SER that

the Staff issued. The first of the draft SERs was issued by
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the Staff on that. I have a slide in a few moments that will

give the date
MR.
insights that
MR.
discussion of
probabilistic
was basically
MR.
report.
MR.
MR.

the front end

that is associated with that.

CATTON: And you in particular discuss the
you gained?

SHANNON: Yes. VYes, it’s a very comprehensive
what we have done so far in the area of

risk assessment. There is a draft SER. There
one other item in that draft SER report.

CATTON: I am more interested in seeing your

SHANNON: Module 16 contains that.

EL-Z2EFTAWY: What we got from the SER was only

of the SER. We got that last year. We are still

waiting for the back end which addresses your concern. We

still have not got this one.

MR,

MICHELSON: If I understood tho process, I

thought you said we did have it.

MR.

WARD: You don’t have the Staff SER but we have a

Westinghouse one.

MR.

MR.

EL-ZEFTAWY: Right. We do have Module 16.

CATTON: I just want the part of it where

Westinghouse tells us about the insights they have gained in

the severe accident arena.

MR.

SHANNON: Okay, we’ll supply you with this.

(Slide.)
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MR, SHANNON: Again, this is just a reiteration of
what we have discussed in our currert schedule. That is all
have at this point in time. Are there any guestions?
[No response.)
Thank you.

MR. CARROLL: 1In guess this would be a good time in

I

today’s discussions to mention that we received a note from Dr.

Shumoud who was unable to make it toaay. I auess I would like

to deal with his materials guestions at a meeting that he
attend.

1’11 give you the flavor of what he’s interested in
Questions primarily deal with the pressure boundary. Example
are, will they have any wells in the core region, is there an
standard they’ve accepted for a pipe joint design to make QT
inspection more reliable, what specs will they have for cast
stainless steel pipe elbows, bodies, et cetera, to make
inspections more reliable and aging less of a problem, what
will be the composition of th2 steel in the reactor pressure
vessel, how will it be made, what will the materials and
construction be in the steam generators -- I guess he means
steam generator tubes.

S0 those are the kind of chings Paul is interested
in. I’m not sure how you can handle this today but I’m sure
a future meeting, he’s going to want to get into the material

gquestions in more detail.

Y

at
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MR. SHANNON: If he wants to get into those guestions
in future meetings, I suppose he can. We had planned to cover
a good portion of that as part of the Chapter 3 review today.

A fair portion of the agenda, in fact, is devoted to the
structural and other issues that are in Chapter 3.

MR. WARD: This may put enough information in the
record.

MR. SHANNON: I don’t know if that’s enough. I guess
the other thing is, if we could somehow get a written
transcript == not a transcript -- but a written list of his
concerns, then perhaps we can briefly summarize our positions
on that at the next ACRS briefing. As I go through my little
introductory speech here, I’ll indicate how we plan to attend.

MR. MICHELSON: One way of handling it which is
probably the most efficient is to just ask Paul to have a
meeting of his material subcommittee at such time as he’s
available and pick up an agenda of what he’s internsted in that
way. It’s hard for this subcommittee, I’m sure, ‘.0 schedule
his interest when schedule doesn’t allow him to -~

MR. SHANNON: I’m Mike Shannon. I’m the manager of
the licensing group at Westinghouse responsible for the
licensing activities on RESAR SP/90. I don’t have a slide on
this but I thought I would start by providiang our insights on
what we believe are the benefits of the DA activity that we’ve

been doing for the last period of years and Charlie Miller from
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the staff hit the high points of this very well but I thought I
would reiterate and expand upon those a little bit.

Really, we see the benefits of the P.D.A. The
primary benefit is it provides us some measure of certainty
with regard to the ability of cur design to satisfy the current
and for that matter the expected future safety criteria in this
country. We’re looking for some measure of certainty so that
as we enter into final design activities on this plant, we have
some feeling that there’s not some big item from a safety
viewpoint that we’re missing.

We view that kind of certainty, that measure of
certainty, in conjunction with the activities *hat are
currently going on with the EPRI utility requirements document
review although our plant RESAR is obviously more specific and
requires a more specific review that EPRI requirements
documents do, we believe that between those two activities, we
can get sufficient certainty to give us confidence that our
final design activities as we enter into those are pointed in
the right direction.

S0 that’s really cur primary benefit.

MR. MICHELSON: Is this project by Westinghouse being
sponsored by Westinghouse or do you have other sponsors?

MR. SHANNON: The licensing program that we have been
doing since 1983 is strictly sponsored by Westinghouse.

MR. MICHELSON: How about today’s program? Is this
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still just Westinghouse sponsorship?

MR. SHANNON: There are some final design activities
that we have started into that are sponsored in conjunction
with our partners around the world.

MR. MTYCHELSON: Who are the partners?

MR, SHANNON: Priwnarily in Japan.

MR. MICHELSON: Who are they in Japan?

MR, SHANNON: It’s Kansai Electric and there’s a list
of utilities in Japan. I don’t have that.

MR. MICHELSON: Are they doing the design work in
Japan?

MR. SHANNON: No, we’re doing the design work.

MR, MICHELSON: Those are just monetary sponsors; is
that the idea?

MR, SHANNON: No, there is some work going on in
Japan as well. That work is not being reflected in the RESAR
at this point. That will be reflected at the F.D.A. stage.

MR. MICHELSON: Okay, at the F.D.A. stage, because we
are interested in who is actually doing the work and how their
quality is controlled and so forth.

MR. SHANNON: I understand.

MR. MICHELSON: This is not in any way & DOE~-
sponsored program; is that right?

MR. SHANNON: No, the Department of Energy has no

active role in this program.
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MR. MICHELSON: Thank you.

MR. WYLIE: From a philosophical standpoint, to what
extent are the designs influenced by your partners?

MR. SHANNON: I’m not sure really how to answer that.
Theo, can you answer that? Mr. Van De Venne is our engineering
manager. He, I think, is more able to answer that question.

MR. VAN DE VENNE: It was in our scope, I would
design activities to a certain extent influenced by the
Japanese utilities and their operating practices at this point
in time. In other words, you know, we are addressing specific
problems that they have seen in their plants, for example.

We’re in some cases incorporating features that they
have in their plants and tha% they like very much and that have
proven to be reliable and useful. So, there is certainly input
from the utilities that are funding this program.

MR. WYLIE: They have made a significant input into
the design of the plant then.

MR. VAN DE VENNE: Yes. Right.

MR. SHANNON: Okay, the other benefits then are that
it provides a place to document the results of the staff safety
evaluations of the design features and the safety analysis of
the plant that we have done to date. So we’re looking for a
way to document that preliminary safety evaluation of those
things at this point and the P.D.A. 1s the way to do that.

We're afraid that if we don’t document it in some way
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that we can all retrieve, that then when we get into the F.D.A.
activity it will be gone and we’ll have nothing to look back
at. We do believe as was stated earlier by the staff that the
staff has the full right to go back and .e-review every and any
feature of the design or safety analysis as part of the F.D.A.
process and we are not in anyway trying to lock the staff into
whatever position they might have today.

We recognize that the requirements are evolving and
we recognize that the technology is evolving every day that
we’'re here and we’re not looking to create a cast in concrote
type of situation at this peint so it would be useful for me to
clarify what Westinghouse’s views are on this.

MR. CARROLL: Several points in your discussion. You
made it sound as if there was a certainty of evolution at
Westinghouse on this particular design. I guess my information
is, in conversation with the Commissioners, you have no present
plans to move this into an FDA stage?

MR. SHANNON: That is correct. We have no present
program to move this into an FDA. What we will do is when we
have a final design project, then we will move forward with an
FDA. Now, if that final design project ever happens, then we
will never go into an FDA. But it depends on what measure of
~ptimism one wishes to take as to whether or not that is
reality.

MR. MICHELSON: I would like to hear the answer a
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little more relative tu certification process. Do you have
any, are you going to wait until you have a customer before you
try to certify, or do ysu even have any intention of
certifying, or just what?

MR. SHANNON: We are going to wait until we have a
final design project, until we go after design certification on
this.

MR. MICHELSON: In other words, there is some
customer that at least wants you to get a certified design?

MR. SHANNON: That’s right. And that customer, if he
exists now, he is not apparent to us.

MR. MICHELSON: Thank you.

MR. VAN DE VENNE: Well, I just -- Theo Van de Venne
for Westinghouse. I do want to clarify that Kansai has
formally stated that the next plant they build will be an APWR.
There is also a need for power in Japan. And the only real
holdup right now is the site. And you know, that has been a
struggle for several years now. And frankly, I am not
optimistic that anything will break in, say, the next two or
three years.

But there is a verbal commitment that the next plant
will be an APWR.

MR. WARD: Are their siting problems social problems
or is there a problem of box sites?

MR, VAN DE VENNE: No. It is purely an intervenor
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type problem, and it is particularly severe in the Kansai area
because it is a densely populated area. It is also a difficult
area. There are not many sites to start with. I mean, the
land does not lend itself, because of the very mcuntainous
terrain, to having a lot of sites. So that is one problem.
There are not many sites. There is a lot of opposition to
nuclear, you know, as a result of the Chernobyl thing. And
Kansai does not have any sites that have more room. The
logistics in Japan are that once a site is approved, you can
build as many units on it as you want. So, for instance, the
ABWRs are proceeding on a site that already has I think four or
six units on it. And it is a very large site. All the Kansai
sites are small, and there is really no room on any of them to
build another unit.

So it does have to be a new site. And there have
been several sites identified, and they have all fallen by the
wayside, as a result of intervenor opposition, because the
first approval in Japan is by the local population. That is
the first step that you have to go through. And that has just
not happened.

We have had at leas*t four sites identified. And all
have been basically rejected.

MR. SHANNON: Okay. So the purpose of today’s
meeting as we saw it was to review the status of the Staff’s

safety evaluation of Chapters 3, 4, 5, 6 and 8, as Lauren had
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indicated. We drew the line at 8, because it seemed like the
right place to draw the line in terms of how much we could get
done today. We had planned an agenda through 5:00 or 5:15. If
we are going to stop at 4:00, then we are going to have to
probably not get all of this done today. But I would suggest
that we just dig in and get as far as we can get. And at 3:00
O’clock or so 1 think we should stop and have the Staff do
their presentation, since I be)ieve they want to have about an
hour.

So as far as Westinghouse gets by 3:00 is as far as
we will get. And then we will pick up the next meeting
wherever we left off this time.

MR. DONATELL: Excuse me, Mike. We don’t need an
hour at the end of this thing. I think it is more important
that we go over these chapters and get as much information as
we can today.

MR. C. MILLER: Mr. Chairman, the review staff will
be available. We will try to have the appropriate people here
to answer those guestions.

MR. CARROLL: Okay. That sounds like a good plan.

MR. SHANNON: So we will go until 4:00 and interweave
the Staff views with the presentations that we are making in
responvs. to the questions.

MR. CATTON: At the last meeting we had, I requested

some reports dealing with tluid-structural interaction, in
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particular steam generator core and kernels. And I haven'’t
received anything. Have ycu sent them?

MR. SHANNON: 1I don’t believe any reports have been
sent. We do have a presentation scheduled that I will show in
the agenda a little bit later today, to deal with where we
stand and what we have done on steam generators in particular.

MR. CATTON: Well, I would like to get the background
information on your analytic tools. And it doesn’t need to be
a presentation. I actually would prefer to look at a report.

MR. VAN DE VENNE: Theo Van de Venne, Westinghouse.

I suggest we talk with the steam generator person that is going
to make the presentation, and we agree on what your particular
interest is. And I think he can go back and make that
available. Because he is more knowledgeable than any of us on
that.

MR. CATTON: 1Is he here?

MR. VAN DE VENNE: He will be here after lunch.

MR. CARROLL: Okay. Gouod. Thank you.

(Slide.)

MR. SHANNON: Just as a note of completeness,
Chapters 1, 2, 13, 14 and 16 aren’t really a part of this PDA,
per se, so we have not planned specific presentations. We have
no tech specs on a PDA, which is 16. We have no startup test
projgram as yet. We have no site. We have no facility

organization. So that is why those chapters are not included
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in the two lists that I‘ve provided.

MR. CARROLL: A Chapter 2 issue that jumped out at me
looking over this pile of paper is the seismic design. It
sounds from what I’m reading that there is a difference between
the Staff and Westinghouse on the OPE issue and I guess I am a
little puzzled about how you can go ahead and design systeus
and equipment without that being resolved.

MR. SHANNCN: If I understand your comment correctly,
we’ve picked it up as part of our Chapter 3.

MR. CARROLL: Okay.

MR. SHANNON: So I think that should be made clear.
If not, then point that out at the time. 1 agree that’s an
issue that needs to be dealt with.

MR. CARROLL: Okay. Let me also, as long as we are
talking about what we are going to be doing at future meetings,
give you a heads up on Chapter 7, ACRS is getting interested =--
in fact, there was quite a bit of discussion of it in our
meeting earlier this week with the Canadians. We met with the
Canadian ACRS, if you will, about the issue of software QA.
We’re using computer-based control and safety systems. I'm
sure Dr. Lewis among others would be very interested in what
you are doing with your INC computer-based schemes in terms of
V and V of software.

MR. SHANNON: Okay. It sounds to me like we should

be prepared to make a presentation on what we have done in
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terms of software QA and Validation and Verification. Okay.

MR, VAN DE VENNE: This will be addressed at the next
meeting, I think. We were planning to address that,

MR, CARROLL: Right, right., 1 realize that. 1 was
just giving you & heads~-up that it is an item of considerable
interert., For your information, it sounds lite Darlington is
held ap because of this issue i “hey'lre ready to go and the
Caradians ‘ust don’t feel confortable that tley have “heir arms
arsund 1% for theiv extension. They have Nistorically ured 2
lot of computer Yeg.d contrel systens and thay “ave extended it
row into their so-valled safecy-systurs and they do not leel
comfortable that the V&V efforts that they’ve made are
adegquate.

(8lide.)

MR. SHANNON: I included this slide the las: time and
I just changed the bottom couple of bullets just to indicate
where we are and to refresh our memories on the history. I
guess I wor.'t g. ‘hrough that in the interest of time today.

I do sh.# a next ACRS Committee meeting, subcommittee
nmeeting, scheduled in December and Med and I and Staf! have
talked about when we can next schedule that., I would hope that
we can do it ne.'t month. Lasuren’s schedule showed tnat in
January of 1990, so we’'re trying to keep the heat up to keep
the schedule moving in that regard.

[(Slide.)
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MR, SHANNON: 1 promised you 1'd shcw you what the
draft FERs are.

(Discussion off the record.)

[8lide.)

MR. SHANNON: 0kay, this slide is also in the
package. I won’t review it in detail but this provides the
detuils of the EERs that wa've received and the column on the
sighe sroviles whasn we responded to the open itews theat are
contained ir those SERs, s0 that should match up with the
1eccrds that you have.

In terns of wvhat we'’ve planned today, the schodule
that is laying on the table shows just a genaric Westinghouse
block from 9 o’clock through 4:15 and 1 have a breakdown of
that by chapter and which speaker we’ve brought with us to
discuss those chapters.

Our plan is to start with Chapter 3 and work our way
right through.

Richard Orr will do Chapter 3. He’ll continue that
until probably at least 11:15 and perhaps lunch time since
we’'re already half an hour behind.

We’ll go into Chapter 4 on the reactor system. Jack
Miller will present that.

Chapter % on the reactor coolant system -- T, Van de
Venne and Con Wilsun. Con Wilson will do the steam generator

part of that.
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Chapter 6 on the engineered safety features ~-- we
show T. Van de Venne will do it and Chapter 8, if we get to it,
also T. Van de Venne will d», and then we’ll pick up next
meeting with perhaps a summary of the Chapter 3 items and then
Chapter 7 and go on froum thera,

That will be our plan fur tnday. We’ll stop at 4
p.m. or whenever the comnittes ie veady to start.

MK, MICFELSON: By the way, when do you anticipace
being open for guestions on layoute and so forth? Are you
geing te put that in a separate chapter or hov ave you going te
do it?

General plaut layout -~ there are some interesting
comments pernaps on it. Where is it aoing to fit into the
schedule, since it doesn’t fit into the items you have listed
here. These are more specific to systems and components and
not the plant layout.

Theo, do you have an answer to that?

MR. VAN DE VENNE: Theo Van de Venne, Westinchouse.
1 suggest you’re correct, that’s in Chapter 1 I think and we
would normally miss that and I suggest we put it at the end of
the next meeting because it’s useful to have run through the
systems before you really look at the layout, so we’ll take an
action to add that to the agenda the next time.

MR, MICHELSON: 1I’ve noticed you appear to -~ we

wveren’t going to do anything on Chapter 1.
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MR. SHANNON: I think that’s an oversight on our

part.

MR. MICHCLSON: 1Is that just an oversight? Okay, but
at least the layout portions of the plant ought to be discussed
a little bit at the appropriate time and sometimes it’s nicer
to discuss layout before you discuss details simply because
there’s some genearal concepts in layouts that have to be
sutinfied i respective of tne design of the system and if you
went to talk about heating and ventilatinyg and go forth, it's a
lot ketter to tajk about the building !ayout before you talk
about tae detaile of that particuliar system,

R, SAAUNON: Tre next thing I wanted to cover
briefly was the 107 open items and just indicate to you a
categorization process that we have gone through to try and
categorize these 107 items., We didn’‘t want to come here today
and try to work from item one through item 66 sequentially
because that would be very time-consuming, and we thiak, not to
the point in all cases.

S0 what we did is we tried to go through the list and
the next slide provides a summary of that. 1’11 talk about the
categorization. We'’ve tried to go through the list and
categorize them into bins, the first bin being where we have
provided the initial clarification that the staff requested, we
expect from our understanding where the staff was and from the

words that were in the draft SER that that will satisfy the
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open item and it will just gquietly go away.

The second bin we have is where we’ve revised our
application to reflect the staff position or at least our view
of what the staff position is and again, we expect that we
understood what the staff was saying, we agreed that they wveve
right and we've changed our application to reflect that and
those again we expect for the most part will gquietly go awvay.

Must of the issves fit into thess first tun
categories., Every time we count them ve come up #ith a
slichtly differenc :ount but about 85 or 90 ¢f the issues fit
into thoce iwo categyories, we believ2 at this point,

Tha third cetegory is wnere we have adopted curre:.t
indus“ry coues and standards position that are beyond the
status of where the reg guides and the regulations are. One
example would be the classification standard ANSI N51.1. 1In
these cases, NRC either hasn’t taken a position on these codes
and standards or they are in the process of taking a position
or they don’t agree but they haven’t documented what their
position really is yet in a way that can be licensed. 1In those
cases, the NRC is reviewing our position on a case by case
basis. That'’s the third category.

The fourth category is where the draft SER was issued
prior to the NRC being completely finished with the review of
whatever tha:¢ plece of the plant is. There are sone issues

that because they weren’t finished, the SER was -- had an open
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item that said, we aren’t finished yet. 1In those cases, we're
trying to find out from the staff where they stand. 8o those
are a category of open issues that something has to happun with
yet.

The fifth category is where we have provided
additional information to justify our approach and where the
staff has, at least so far, disagreed with that and there is
still work that has to happen to try and bring Westinghouse and
the staff together or change in one direction or another.

S0 we've tried to fit all the iteme into one «f those
categoriea. Today wo'ra aning to concentrate in our
presentations at least on thouse items that fit .nto the last
three categories, which are, ag I said, a small subset, about
20 percent of the tctal.

Now we recognize and I think staff also recognizes
that this is a moving target to an extent. Some of the items
just because of the fact that they’re written down, you can’t
always get all of the nuances that the reviewers are always
looking from reviewing his words, so there are sone times when
we’'ve just missed each other. We didn’t understand their words
or whatever. In those cases, some items may move around as we
come closer to resolving those with the staff. The staff and
Westinghouse are working hard to try to bring all those items
together but I wanted <o make the point clear that the

categorization that we’ve come up with is a moving target.
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[(8lide.)

MR. SHANNON: So the last slide then I’'ve highlighted
in green. I hope it shows up. Those items that fit into those
last three categories, just so it’‘s & little easier to see and
we can really stop. You can stop looking at 66 for the purpose
of today’s meeting and perhaps somewhere above that although
you can see most of the category three, four and five items are
in those first eight chapters anyhow,

MR C2R&OWLL: Now dres the staff agrse with your
categorizatior? Have ycu looked at this?

MR. DONAVELL: I bhave looked at it and I have ~'so
ne my own catayorizatior to scme degree us . .ng & few divferent
classificaticens,

MR. CARROLL: I guesced,

MR. DONATELL: 1If we looked at the pure numbers, I
think that we’'ve got a general agreement as far as numbers.
Probably where disagreement lies is that we can’t really just
skip over the Westinghouse’s category one items and say well,
here’s our answer and staff’s going to accept that. Let'’s go
on to category two, three and so on., It’s just not working
that way. What we found so far in a preliminary review is that
we have tentatively accepted some items out of every category
and I think some of the items that are remaining open which
will reguire further information or meaning, are going to be a

lot of these category one items.
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Again, it's possibly a matter of communication as to
what was asked and what was provided and hopefully we can get
over that in a relatively rapid fashion, However, it became
painfully obvious to me there was no clear way of really
categorizing these things to make it 5 nice, neat little
package.

MR. CARROLL: Okay, so when Westinghouse is talking
about a particular iseue today and says, well, there are threa
category one items there, you're prepared to comment on what
you feel the status of them is?

MR. DONATEL)L: I beiieve we can do that, yes.

MR, CARROLL: All right.

MR. SPANNON: Okay.

MR, MICHEISON: 1Is& ynur category one their category
one? I thought you said no.

MR. DONATELL: No, sir., 1I didn’t use the same
classification.

MR. MICHELSON: We can’t talk about categories if -~

MR. DONATELL: They’ll tell me category one and I’'il
look at the issue and we’ll see relatively where we are with
it,

MR, MICHELSON: Okay.

MR. SHANNON: With that, I’d like Richard Orr to come
up and start on the chapter three if there’s n more questions

about where we are in our approach.
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MR. ORR: My name is Richard Orr. I’m in the
advanced PWR development group. I'm going to walk you through
all of the chapter three items, structural and eguipment. As
needed, I have some back up in the back of the room, people who
will help me respond to your guestione.

Before getting into the specific items, let me
address the issue of operating basis earthquake versus safe
shutdown earthqguake. It is not included in the list of issues
for P.D.A.. It is however one that is identified to be
resolved prior to F.D.A,

In cur application, we have proposed tlat the
standavd plant be desigrned for an 3S5E of .3 G and for an OBE of
.1 G. We believe that that is appropriste fur vhe fucure
generation of standard plants and will maxe tha plant suitable
for most sites east of the Rockies. NRC to some extent are
bound by Appendix A of Part 100 that says that OBE must be at
least cne half of SSE.

On a plant specific basis, they have allowed
reductions below one half but on a generic plant, they were not
prepared to. However, they do agree and they have said in the
SER, the staff agrees that the OBE should not control the
design of the safety systems. It is an area in which there’s
going to be change over the next few years. I believe the
staff recognizes that. There have been discussions I think in

ACRS going back ten or fifteen years on that particular subject
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and the staff basically accepted our position and said it can
be resolved at the time of F.D.A..

MR. CARROLL: So in terms of design issues at this
peint, since the SSE controls, this is really not an issue.

MR, ORR: Yes, vell I think in the extreme, if the
position came about a few years from now that OBE must be one
half of SSE, what it says is our standard plant is good for an
OBE of .1 G and we might hava to reduce the SSE from .3 to .2
and thereby reduce the number of sites available for such a
standard plant. So there are some options in the future. We
believe that the OBE is going to decrease in importance and the
plant will be okay for an SSE of .3 G,

Mk. WARD: Richard, what rart of the structure =-- is
there any particular issue as far as part vof the structure,
piece of equipment, that keeps you from just increasing the OBE
to .157

MR. CARROLL: Or is it just a philosophical matter of
principle?

MR. CRR: 1It’s philosophical. 1It'’s sort of
economics., It doesn’t make sense to build -~ for instance, the
initial design, the work being done in Japan, is capable of
taking about a .6 G SSE but we have decided from an economic
point of view that it doesn’t make sense to replicate that
design in this country.

We have picked .3 G SSE because we believe that that
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will cover probably $0 percent of the sites in this country. It
will not cover obviously the wWest Coast, the Diablo Canyons,
the San Onofre. That is going to be a long time before there’s
another plant out in those locations.

MR. WARD: I guess what you're saying, t!ere are a
large number of items in the structure or in equipment that are
not built to accommodate the OBE of .5 then?

MR. ORR: That’s right, because on past plants, from
a structural point of view, the operating basis earthquake has
got and we will be designing effectively for an operating basis
ezrthqguake of .1 G which ends up being approximately the same
as An S5E »f .3 G,

$92 the plant as we designed it actually is comparabie
to post of trne plants that are nut theve now because there ale
very few that have been designed for greater than .2 G SSE.

MR. WARD: VYou’'re claiming there’s sort of an almost
kind of a natural ratio there then? That'’s what I heard you
say?

MR. ORR:' It depends a little bit whether you're
looking at structure, whether you’re looking at equipment but
we believe that an OBE in the range of one third of SSE is
roughly comparable. So a structure designed for an SSE of .3 G
is going to meet the more stringent stress requirements for an
OBE of .1 G.

MR. WARD: 1I guess it is fundamental.
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categories that show the open issue. 1 am g(’'ng to tackle 40
of the 41 that are up on this list., One of them Theo Van de
Venne will be picking up later in the presentation, because it
is more related to systems.

Of those 40, 1 have prepared a pre-.ntation for those
that we have categorized in the Categoy 3, 4 and 5. 1T anm
guing to go in reverse order, Category 5, then 4, then 3, and
then I have a summary overhead of what is in the Category 2 and
Category 1, and would be prepared to talk on any of them in
response to your expression of interest.

(S1ide.)

MR. ORK: Let me apologize, first, that you may have
difficulty reading the overheaa. You do have handoote in front
of you., We felt it was more important to put together a fairly
complete position on each one of the issues, and that could not
be done easily in one overhead. So we put it on one page and
it is there in the handout and here on the overhead.

on each one, we have identified the open issue
number. This relates to the draft SER. In all caseu for these
ones, it is the March 1989 edition. We have identified the
gection of the draft SER. We have identified the page number.
We have identified the title that appears in the draft SER, the
open issue. And we show in the top right hand corner our

characterization of the issue.
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The first issuec is on instrument lines and the safety
classification of those inatrument lines. These are the lines
that extend hasically from the piping up to the instrument and
include both the portion up to the isolation valve, that is
effectively piping, and beyond that portion, tubing that goes
up to the instrument.

In our first submittal ==

MR. MICHELSON: When you say “"up to iLhe instrument"
do you mean up to a root valve on the instrument?

MR. ORR: Up to the root =-- yes, I believe that is
correct.

MR. MICHELSON: Because the code doesn’t go into the
instrument, unless it has been changed.

MR. ORR: If I recall, the code doesn’'t go even on to
the sersing line., I think the cnde really covers three quarter
inch line.

MR. MICHELSON: 1t depends on how you define it.

Some people define the root valve as right at the process pipe
and everything else as instrument.

MR. ORR: No. We are talking here of the line that
goes all the way out to the instrument.

MR, MICHELSON: And it will be an ASME Class II or
111 line, according to this.

MR, ORR: Yes. 1In our initial submittal, we were not

making it ASME Class II. 1In the later submittal, we agreed
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that we would make that line Safety Class II or IIT. We would
design it to ASME II or III. And the only exception that we
are still taking is that we do not want to have ASME Class NF
supports. Typically, this tubing is attached to tube crack,
which in turn is attached to steel structure. And we have said
that we will make “he supports from the Seismic Category I
structures rather tlan ASME.

MR, MICHELSON: My question still is, at what point
do you terminate the Class II or I1I?

MR. ORR: At the instrument.

MR. MICHELSON: At the instrument’s root valve or at
the instrument itself?

MR. ORR: At the instrument itself, I believe.

MR. VAN DE VENNE: 1 believe at the root valve.

MR. MICHELSON: Well, then it does not go to the
panel?

MR. VAN DE VENNE: The root valve itself will be ASME
Class II or III. And so will the piping that goes back to the
equipment being monitored. But downstream -- oh well, you
can’t really say downstream.

MR. MICHELSON: In other words, up to the instrument
panel at the root valve?

MR, VAN DE VENNE: Yes. Right.

MR. CRR: The position that we have taken here is

consistent with the positions being taken in the EPRI ALWR
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reguirements document. That is currently being reviewed with
NRC staff. And we have also committed that we will follow the
resolution of the EPRI ALWR reguirements document, and NRC’s
acceptance or agreements on that.

We believe it appropriate to leave this issue for
resolution at the FDA stage.

MR. CARRCLL: The SER clearly states that tne Staff
is going to reguire you -~ therefore, the Staft requires the
Applicant relies, in order to be consistent with the position
of Reg. Guide 1.5.1.2, this is an open item and must be
satisfactorily addressed for the PDA.

MR. ORP: The draft SER was issued prior to our
submittal of additional information.

MR. CARROLL: Okay.

MR, ORR: 1In the additional information, we committed
on the piping and the tubing to meet that NRC Staff position,
and the only question remaining is the supports for that
tubing, whether the supports have to be NF or whether Seisnic
Category I structure is acceptable.

MR. DONATELL: Lauren Donate'l of the Staff,

I would just like to say something about the NRC
position not known. Obviously, it was known, because they
responded to it. Right now, on Open Issue #, we think that the
FDA stage is very likely for this issue, based on the EPRI

requirements document review.
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[Slide.)

MR. DONATELL: The next issue, No. 12, relates to
postulated breaks in ASME Class 1 piping. 1It’s Section 3.6.2
of the draft SER and here we have a change that occurred in the
standard review plan in 1987 that we at Westinghouse are not
wishing to follow. We are reguesting that we follow the 1981
standard review plan. The standard review plan 3.6.2 covers
the postulation of breaks in Class 1 piping and in particular
requires postulation of breaks based on a stress criterion.
When the stress at a specific location exceeds a specified
magnitude, breaks shall be postulated.

Now, this addresses specifically intermediate
locations in Class 1 piping. There’s no disagreement on the
termiral ends. We will postulate breaks there in accordance
with the standard review plan. At intermediate locations in
the July 1981 standard review plan, the statement was that you
will postulate breaks when the maximum stress range as
calculated by eguation 10 and this is ASME Claes 1 piping and
either equation 12 or 13 exceeds 2.4 SM.

The new standard review plan only says where the
maximum stress range as calculated by equation 10 exceeds 2.4
SM. The ASME for Class 1 piping still has equations 10, 12 and
13. There were some very minor revisions in what goes into
egquations 10 and 12 and that was factored into the change to

the standard review plan,
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The standard review plan was published &s a draft for
comment in the Federal Register, 12/3/86. At that time, our
people did have discussions with the staff and their
consultants and basically the purpose of the revision was
stated to be to simplify the engineering calculations without
resulting in more pipe rupture locations.

Ahs 1’'d indicated, it also incorporated reference to
the more recent ASME codes. However, by making this change,
thera are indeed cases wvhere the stress exceeds the range
calculated by equation 10 but was less than the acceptance
criterion of one of the other two equations and so it would not
at that stage be necessary to postulate ruptures. Under tine
new standard review plan, it will be necessary Lo postulate
additionzl ruptures.

Westinghouse made this comment at the time of the
draft standard review plan and it was acknowledged in the
Federal Register of 6/19/87. There was a discussion of the
comments and a resolution. The staff position indeed
acknowledged that the rev.sion could lead to more pipe rupture
locations. However, they then went on to say that the revision
would have minimal impact since it will apply only to Class 1
piping in future designs where demonstration of leak before
break is expected in many situations.

Now, we concur for those lines where we demonstrate

leak before break. We’'re not concerned about the change.
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However, we believe that we will be able to demonstrate leak
before break on lines that are greater than six inches in
diameter. We would not expect to on lines less than six inches
and I think the six~inch diameter is sort ot ‘n the gray area
we may or may not be able to demonstrate.

MR. CARROLL: Why is that?

MR. ORR: The reason is related to the capability to
detect leaks. The smaller the line, the smaller the flaw size
that you’‘ve got to be able to detect with your leakage
detection equipment.

MR. CARROLL: Okay.

MR. ORR: For the smaller piping, it’'s extremely
difficult to detect that leskaa¢. 8o for piping less than ==
equal to or less than six inches in diameter, we have taken
exception to the new standard review plan position and we are
proposing to cumply with the July ‘81 edition.

MR, CATTON: How much more diffizulty does this give
ycu? Are there more breaks that you have to consider?

MR. ORR: There will be more break locations and
therefore, it will mean that there’s more pipe rupture,
restraints, jet shields, things like that that make operation
and sort of inspection that much more difficult.

MR. CATTON: The jet shields -~

MR. CARROLL: 1I never noticed that tc be a problem at

Diablo Canyon.
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MR. ORR: They have pipe rupture restraints though on
the big lines as w2ll. We’re only talking less than six
inches.

MR, CATTON: The jet shields are so that you don’“
have direct impingenment on something; isn’t that right?

MR, ORR: Yes. If you do a good job of layout, then
basically you'’ve got structural separation. You don’t hava jet
shields, but there are cases or there nmay be cases where you
end up with jet shields.

MR. CATTON: Do you do anything other than try to
protect from the direct impingement of the jeis?

MR. CRR: Yes. There’s a subcorpartment
pressurization that’s looked at., There’s pipe width that is
looked at and there’s the direct jet impingement.

MR, CATTON: 1I visited the HDR containment in Germany
just a cvouple of weeks ago and the feeling I got is that it’s
not just jet impingement. The flow through a doorway and the
eddying, I mean it literally hurled pieces of equipment around
and did all sorts of damage and this was not the direct
impingement. Typically the direct impingement didn‘t do that
much.

MR. ORR: That I think is all part of the
subcompartment pressurization. There’s differential pressure
across structures and equipment,

MR. CATTON: But that won’t do it for you. 1It’s the



10

11

12

1)

14

15

16

17

18

19

20

21

22

23

24

25

52
flow that gets you. It’s the "V" not the "P" that causes
things to shake. It does all sorts of things. Now I haven't
heard you say you analyzed that yet. Do you?

MR, ORR: That is included as part of the forces on
an object tfrom the jet.

MR. CATTON: No, no, you’'re missing the point.

The direct impingement of the jet is just a small
part of the problems that can evolve out of a broken pipe. You
indeed do prussurize the room but the pressurization of the
room causes flow through the doorways. The flow through the
doorways is troublesome,

MR. ORR: Yes, but that’s all included in either that
subcompartment pressure or the jet impingement. There is a
pressure -=-

MR. CATTON: We’re talking at 90 degrees., We're
talking at 90 degrees. It’s rot the pressure -- certainly the
pressure in the cormpariment {s important bec=use if you get a
delta P across a wall, you'’ve got a problem but more
importantly, it’s the flow of steam or water or whatever that
results from the pressurization that’s important through the
doorway.

MR. ORR: 1It’s basically a change in momentum ==

MR. CATTON: On the other side of that doorway, that
flow causes problems and this is far away from jet impingement.

Now what I’'d like is if you could supply the document where you
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show how you treat these things because 1 really don’t think
you do.

MR. ORR: Let me look in our resource submittal. I
believe that we have got that covered but it may be by
reference. We’ll have to provide that information to ycu.

MR, MICHELSON: I think in other words he is saying,
are you taking credit for shadow shielding, you know, being
just around the corner from the break but if you’re jusc around
the corner, you have a lot of velocity effects that are not a
part of that jet impingement. You’re in the shadow of the jet
but you take care of those kind of effects and I don’t think
the regulatory reculation ever requived that you take care of
devices that are in the shadow of the jet instead cf in the
line of the jet.

MR, CAUTUN: Well, they can even be a compzrtment or
two dewnstrean froam where the break is.

MR. MICHELSON: The shadow can be anywhere. Right.
Round the corner of a door.

MR. CATTON: You almost need to go visit that
containment building. 1It’s a wreck from this kind of
processes.

MR. MICHELSON: That I think is a whole new issue,
Ivan, which maybe ought to be entertained ‘» a different arena.

MR. CATTON: 1his is a new reactor, isn’t it? It

seems to me that in light of what ~-- one of the things that was
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MR. MICHELSON: 1 guess what I‘m saying is I think it
ought to be c¢ne of the generic issues, as a generic issue, not
A =

MR. CATTON: I don’t know but to me it’s certainly a
vulnerability and I don’t believe that PRAs pick it up either.

MR. MICHELSON: The analysts don’t pick it up because
they’re not required to. My understanding is that they’re not
required to look at devices that are in the shadow because they
can’t be impinged directly.

MR. CATTON: 1f you do the proper kind of analysis ot
fluw and things that resalt from the break, you could pizk this
up. The thing is, this subcompartment s-alyzis that'’s based un
a volume c¢onnected to 2 volume Acesn’t do it. It seims to me
that because of the inadeguate ansiysis, you're missing
somuthing.

MR. MICHELSON: I think you ==

MR. CATTON: And you ought to make the analysis
adequate. Does making the analysis adeqguate make it a guneric
issue? I don’t know.

MR, MICHELSON: No, this has been a question for a
long time in this business. You have to worry about the
ricochet of the jet. That’s where it comes back. No, we don't
worry about ricochets.

MR. CATTON: Every time I visit the HDR containment
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and I’'ve visited it twice, I come back with this reaction.

The steam flow has picked up cncrete blocks and
lurled them across the room into things because they were in
the doorway or near the doorway or just around the corner. It
rips pieces of sheet metal off walls, it tears down stairways.

MR. MICHELSON: 1Insulation flies around.

MR. CATTON: Insulation is everywhere. I mean, it
gets all over -~ there are people in Germany who now feel
igniters won’t work because of this.

MR. ORR: Certainly the items that are in fairly
direct sight do get considered because I know on things like
stear generators we loock at grating, insulation, ind al’ those
other iters in the lccal area, bu* vher you re’er ¢ sort of
two or <irrve subconpartments cver. tnat’s wheye I wiil have to
take u look at =~

MR, MICHEILSON: Well, do you look at just 'ine of
sight or do you go arvund the corner?

MR, ORR: Well, typically we follow for =-- one of the
critical regions is always sort of the flow around the stean
generator and venting up through the operating deck and there
it is indeed taken all the way up through that compartment, but
I’'m not sure that I could say that for all compartments we go
to a shadow area.

MR, MICHELSON: But you will supply the reference

documents?
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MR. ORR: Yes, sir,

HR. DONATELL: Excuse me, I just want to point out
that this item will remain open. If necessary it could be
revisited on a case-by-case, systen-by-system basis at some
future point in the design but our stance right now is that
this will in fact remain open.

MR. CARROLL: You’re talking about the basic element
of the contrast =--

MR. DONATELL: The basic item, yes,

MR. CARROLL: =~is contrasted to the item that Ivan
aas hroaught up.

MR. DOKATEZL.: That's correct.

MR. TPRROLL: Ckay.

ME. ORR: Tre next open issue, number 13, is aiso
relaied %tc pipe rupture. In defining ‘ocitions for the break
for safety class piping the breaks at internediate locations
are defined by stress level.

Standard review plan 3.6.2 also zllows for non-safety
class piping that you analyze the piping in the same manner as
for the safety class lines and that you identify breaks again
on high-stress points,

Tn the particular example would be a steam generator
blowdown system, that is a non-safety line, or at least
the portions outside containment, but is close to certain

safety related items, so we have to look at high energy pipe
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The position that Westinghouse has taken is that
these lines, even though we do a dynamic analysis on them that
is comparable to that performed on safety class lines, we are
saying that the lines remain non-safety, that they are designed
and built to B3l.1 code and that we classify the. as a seisnic
category 2 and as seismic category 2 they’'re designed to
maintain their structural integrity during the SSE.

We believe that that provides a sufficient basis for
the selection of pipe rupture locations.

MR. MICHELSON: I gue¢s you have, then, three bhasic
seisnic design tynes, category 1 (s full seiemic, category 2 is
SSE for this ron-safety piping, and then all the rest?

MR, ORR: Yes, all the rest being seismic 3 wouid be
designed to a uniform building code.

MR, MICHELSON: Do you call that category 3 then?

MR. ORR: 1In this application I’'m not sure that we've
used the terminology seismic category 3, I know in the
application we talk seismic I and seismic II because we're orly
addressing safety items. In RSER we really don’t go heavily
into the -~

MR, MICHELSON: What you’re basically saying is that
instead of seismic category 2 piping you‘re aliowed to stress
level as an indicator of where the breaks will be?

MR. ORR: That'’s correct, and the NRC’s Staff’s



10

il

13

14

15

16

17

18

19

20

21

22

23

24

25

58
position as expressed in the draft SER is that that piping
should be classified as seismic category 1 and then effectively
it becones ASME safety class two or three including all

the paperwork and the construction requirements that go with
it,

MR, MICHELSON: Some people have in the past have
used a somewhat similar idea of being full seismic versus
partly seismic. Your category 2, does that mean that a piping
system to category 2 is designed to both retain its pressure
Souvaasy and its position or just retain its pouition?

MR. ORR: No, to retein its pressure boundary as
well,

MR. MICHELSON: Okgy

MR, ORR; 7t meets in fact the sawe siraus crateria
as safety ¢)asuy 2 or 3 piping The enly ditfercnce is it does
rot yget & oode stemp that goes with it.

MR, CARROLL: On this issue and the preceding issue
are these matters at issue in the EPRI requirements document
review or is this a level of detail beyond which the
requirements document -~

MR. ORR: I think is a level of detail below the EPRI
requirements document.

The EPRI requirements document certainly says apply
leak before break to the maximum extent practical. 1 don’t

think they’ve gone to the next step of looking at the lines for
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which you don’t apply leak before break.

MR. CARROLL: Okay.

MR, MICHELSON: Now, do ymu anticipate anywhere in
this plant to qualifying the integrity of non-seismically
designed equipment by using something eguivalent to the scrug
process for piping. Is that needed anywhere or you just nced
this category 2 and that’s it?

MR. ORR: On the equipment gualification we are
basically following the requirements of IEEE or 344. There
are, 1 think, instancesz where sort of the scrug tyre approach
of sert of comparing agiainet an uxisting detaba.e -~

MR, MICKELSON: Well, lat me pe spucific, I'm
thinking of, for instance, tanks that are not required te be
seismically guaiiiied but waose failur» unier a seismic event
night cause un interaction with geismically qualified
equipments. But those tanks or whatever, what category do you
call those?

MR. ORR: Those tanks would be seismic category 2,
they would be designed and analyzed for the big earthquake or
alternatively we would demonstrate that failure of the tank is
not unacceptable.

MR. MICHELSON: Okay, so == okay, and then you
wouldn’t call them category 2 anymore or any other seismic
category, you’d just do a special analysis them, is that the

idea?
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really, they are seismic category 2 and you've got two options

under seismic category 2.

One weuld say do the analysis for the SSE and show

that they satisfy the stress limits. An alternative would be
to say that to demonstrate that failure is acceptable and then
you’d probably downgrade it and say that seismic Il is not a
requirement.

MR. MICHELSON: You say, what is a seismic 2
but ==

MR. ORR: RBut ==«

MR, MICHELSON: I didn’t understanrd the last part of
your statement.

AR, ORR: If you are anle tc demonstraste vher you do
yeur detailed evaluation ot the tank that the consemencer ot
failure are acceptable then it says you do not need to classify
it as seismic category 2.

MR. MICHELSON: And you would not?

MR. ORR: We would not.

MR. MICHELSON: Okay.

MR. ORR: HKowever, early on in the design process you
have to be doing this classification before you know the detail
layout. So, on a tank like that it would certainly start out
as seismic category 2.

MR. MICHELSON: Now, your comment here is B31.1,
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which is a piping, what are you doing about tankage and so
forth which are built to other codes but have all the same
arguments?

MR. ORR: The particular open issue is related to
piping --

MP. MICHELSON: You mean ==

MR. ORR: But there are other examples, tanks are
one, structures are a second, where in both cases we do an
analysis that is comparable to that done on a safety class
piece of equipment. We compared . ‘sses against the same
allowables or equivalent allowables and show that the equipment
or the structure will withstand the big earthquake.

MR. MICHELSON: And you call them seismic category 2
after --

MR. ORR: Yes ==

MR. MICHELSON: You have done that, okay, thank you.

MR. CARROLL: Let’s see, maybe this would be a good
time to take our ten o’clock break and in the interest of
getting the max accomplished today, let’s be bac)k at 10:15.

(Brief recess.)

MR. CARROLL: Let’s charge ahead.

MR. ORR: Are we ready to continue?

[No response. )

MR. ORR: The next open issue and this is still in

category five where we think there may be some disagreement



10

11

12

13

14

1%

16

17

18

19

20

21

22

23

24

25

62

with the staff, open issue No. 36 relates to pipe support base
plate and anchor bolt design. The draft SER was issued in
March., We have made a supplemental submittal of information
that partially resolves the issue but I expect there to be a
portion remaining open that I will discuss this morning.

™e open issue relates primarily to the
implementation of IE Bulletin 7902 on expansion anchor bolts.
That was issued back in 1979 and required that for nonductile
expansicon anchors and I’11 show you what I mean by them.
Specifically in the bulletin, they talk about wedge and sleeve
anchors. They require a safety factor of 4 on SSE loads.

For those anchors, we have now committed to 79-02 and
that was in some supplemental information that went into the
staff in Augus*, I believe. Since 7902 Bulletin came out,
there has been considerable work in the industry and a new
class of expansion anchors has been developed known as ductile
espansion anchore that are undercut and again I’l11l show you in
the next slide what I mean by that.

These have been developed really to eliminate some of
the problems inherent in the expansion anchors that were
covered by the 7902 bulletin. Let me come back to this slide
again later.

A typical expansion ancher is a method of attaching
to concrete where you’ve already got the concrete cast. You

drill a hole in the concrete. You drop in an expansion anchor
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and then by applying torque to the bolt, you expand the wedges
inside the base of the anchor such that you get resistance
against pull out. This is the type of expansion anchor or
wedge anchor that is covered by the 7902 bulletin,

In the late ’'70s and early ‘00s, new types of
expansion anchors have been developed and they are known as
undercut anchors because rather than just drilling a hole and
dropping in the bolts, you drill the heole and you put down a
special tool to develop an undercut. In this case, it’s in the
upward direction. In this case, it’s the downward direction
and you then expand the bottom of the anchor as you tighten the
expansion bolt such that the resistance against pull out is
primarily bearing on the concrate rather than friction.

A1l of the test data on these anchors shows that this
mechanism ‘= considerably better and typically the failure
mechanism on this type of anchor is a steel failure where the
failure mechanism on the wedge anchor is either slip of the
wedges or a concrete failure mechanism.

What do we mean by ductile? Firstly, if we look at a
bolt -~ a cast in place bolt embedded in concrete, we find that
as we apply tension loads to the bolts, we get up to yield and
beyond yield we get significant deflection prior to failure.
This is steel elongation and we’re looking at displacements of

about half an inch before failure.

For an expansion anchor, and these are the expansion
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1 anchors covered by 7902, we get deflection with increasing load
. 2 but bas.cally it’s liasear and then the failure. This
3 particul . L@ it’c a concrete failure. It occurs at a
4 deflection of about one eighth of an inch rather than one half
5 of an inch and it is brittle. In other words, there’s not a
6 lonyg, flat portion as there was on the upper curve.
7 Now for the undercut anchors, they behave very
8 similar to the cast in place bk 1lt. This is a high strength
9 steel undercut anchor. The high strength steel in this case
10 had a strength of 150 k.s.i. We see displacements in the
11 elastic portion that are in the range less than .1 of an inch
12 up to yield and then we get very pronounced yield displacement
‘ 13 such that we actually have a displacement of one inch before
14 the expansion anchor fails.
15 The position Westinghous¢ has proposed for the design
16 of these expansion anchors, the undercuts, is to follow the
17 requirements of ACI 349, Appendix B, that covers the design of
18 ductile expansion anchors. A typical anchor that we would be
19 proposing uses A193B7 material. This has a minimum ultimate
20 stress of 125 k.s.i. and typically it may go as high as 150
21 k.8.i. as it did on the last slide. It has a minimum yield
22 stress of 105 k.s.i. This typically may go as high as 115,
23 maybe even 120 k.s.i.
‘ 24 Appendix B requires that the anchorage design be

25 controlled by the strength of the embedment steel and not by

I RO TR R .
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the concrete. We want to be sure that we get that larce yield
of the embedment steel before we have a pull out failure of the
concrete. There’s therefore very conservative reguirements in
Appendix B on how you design the depth of embedment and hence
the strength of the concrete cone in order to ensure that it is
a steel failure.

Once we have demonstrated that it is a steel failure,
the design load is based on -- 90 percent of yield first of all
is what a cast in place anchor bolt would have and we then have
a further .9 factor because it’s an expansion anchor and
therefore, we limit the design strength to .81 times yield
which for 105 k.s.i. minimum yield material, comes out as 85
k.s.i.

This would result in a factor of safety on minimum
specified tensile strength of 125. This should be divided by
== I think it is but it’s difficult to see on the slide -~
divided by 85 equal to 1.47. That is the safety factor on
steel failure. The safety factor on concrete failure is about
50 percent higher.

This safety factor compares with a safety factor of 4
that is required by 7902.

(Slide.)

MR. ORR: Going back now to the summary slide, the
position we’ve established -- because we are talking here a

failure of steel, we have compared now the allowable, the
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design strength that we’re using with that that would be

permitteid with other steel structures in a nuclear power plant.

We have limited it to .81 times yield. Category 1
steel structures typically will allow you to go to .96 times
yield in membrane tension. ASME 3 Subsection NF for supports
limits you to the lesser of yield or .7 times ultimate and
again, the .81 times yield is actually more conservative than
these numbers.

Current staff position is that ductile expansion
anchors should meet the safety factor of 4 required by 7902.
However, I think they do recognize that the ductile anchor is
better than the type of expansion anchor covered by 7902 and 1
like to think that the / will move away from the position of
imposing a factor of 4 because right now it discourages the
applicant from using what is definitely a better product.

8o in summary, vwe will continue worl:ing with NRC and
the industry in trying to establish a regulatory position for
this type of anchor bolt.

MR. CARROLL: Where is this effort taking place?

MR. ORR: One of my other activities, I am chairman
of the subcommittee of ACI 349 Appendix B that developed these
requirements. We do have some NRC staff people on it. We do
want == in fact under this application, I would like to try and
get NRC to accept this position.

I’m not sure whether they’re ready to accept it in



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

67
the short term. I do hope that within about a year or so they
will be ahle to take a position.

MR. CARROLL: So the industry effort you’re referring
to is principally an ACI effort?

MR. ORR: Yes. Yes. This particular type of product
is covered under the ACI Appendix B.

MR. CARROLL: I guess the only thing that jumps out
at me in looking at it is quality control aspects of it. How
do I assure myself that in drilling into concrete that I’'m
getting the right configuration down at the bottom of the hole? |

MR. ORR: There is a fairly elaborate sort of a QC
program that goes with the installation of all anchor bolts and
guarantees that you get the depth of embedment necessary and
you get the expansion mechanism expanded correctly. Now on
this particular anchor bolt, you actually preload to 80 percent
of yield so you’ve got a reasonable assurance when you preload
it in the field that the expansion mechanism has actuated.

MR. CARROLL: Okay.

Does the staff have any comments?

MR. DONATELL: I believe that Westinghouse has
adequately addressed the issue at this point in time meaning we
still have an open issue and it’s still under review by the
staff.

MR. ORR: I’ve lumped together here Open Issue Nos. 2

and 3, one of which we had put into category three, one of
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which into a category four and the prime issue here is that we
are referencing a new code that has not yet been endorsed by
NRC. We are putting together a proposal for a new plant that
is going to be built in the ’'90s or even later and we do not
feel that we should be using obsolete codes and standards.

In this particular example, the prior code, the AMS
18.2 code has been withdrawn and has been replaced by ANSI ANS
51.1. Recently we did have discussions with NRC and they have
agreed that we may use this code for the pressure retaining
systems and they are still conducting the review in that area.
I don’t think we yet have agreement for the non-pressure
retaining systems. We definitely want to continue referencing
the new codes and standards and hoping that NRC will be
prepared to take a position on these codes and standards in
reasonably close time frame.

I think one of their problems is clearly they have
not been assigning resources in the area of standard review
plans, reg guides and endorsements of codes and standards.

MR. MICHELSON: This is a 1983 document. Staff since
1983 has not reviewed it for endorsement purposes?

MR. BRAMMER: This is Jim Brammer. That is correct.

MR. MICHELSON: 1Is there some good reason why we
ignore it for that many years?

MR. BRAMMER: I don’t think there’s a good reason.

It has to do primarily with the reorganization of the staff
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MR, MICHELSON: Yes, but it’s been reorganized
several times since then. It boggles my mind just a little
bit.

MR. BRAMMER: 1 understand. I personally don’t think
-- we’'ve determined I think from mechanical engineering branch
standpoint that it’s not necessary or not endorse this
document. We think we can perform the review without that

complete.

MR. MICHELSON: Yes, but I somehow got the impression
I guees mistakenly that the staff likes to endorse commercial
standards where they are acceptable and likes to encourage
their use. It doesn’t seem to be much of an encouragement of
its use when it’s =-- review it.

MR. BRAMMER: 1 agree. I don’t have any defense.

MR. MICHELSON: I just didn’t realize you hadn’t
endorsed it.

MR. BRAMMER: The way the system has worked ~- or
hasn’t worked.

MR. MICHELSON: I guess the subject never came up. I
just didn’t -~

MR. BRAMMER: Another aspect of this situation has to
do with lack of staff review =-- necessary for staff to review
new plants. After Vogo, South Texas time frame, there’s a

lapse there of several years where we were not asked to review
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and therefore we deferred our resources to other areas. I'm
speaking only as an individ:al. I don’t know what the answer
is fron our management standpoint.

MR. MICHELSON: It isn’t a controversial standard.

MR. BRAMMER: No, but it takes a person who has
worked in this for years to really assess it. We only have one
person to my knowledge on the staff and he’s not available.

MR. CARROLL: Did a staff person participate in the
development of this standard?

MR. BRAMMER: Back in early ’‘80s, this gentleman
participated but now he is in a position he doesn’t totally
agree but i think what’s happening is people on our side of the
house are not overturning his decision. We’re saying we can
get by without a review of this. He has some problems with the
non-pressurized --

MR. MICHELSON: 11 guess the EPRI document is also
hinging back to ANSI 51; is that right?

MR. BRAMMER: Pardon me?

MR. MICHELSON: 1Is the EPRI document also going back
to this ANSI standard?

MR. BRAMMER: This is an issue on all three. I'm
working on GE, EPRI and Westinghouse and it’s a minor issue on
all three. I call it a minor issue because I think it’s
resolvable.

MR. MICHELSON: I don’t think it changes the world

BRI R e R
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any. I’'’m just surprised that we haven’t paid any attention to
it,

MR. ORR: This is only a type one example of coder
and standards not being endorsed. I could have put the last
item in that same category, ACI-349 appendix B was issued in
1978.

The 1976 edition was endorsed by our regulatory guide
but the later edition wasn’t, A draft was prepared endorsing
~-=- making comments on appendix B, I believe it was in about
1980, and nothing has happened since that time.

MR. CARROLL: Well, that’s because you made a
tactical mistake in calling it appendix B. Nobody wants to
have anything to do with it with a name like that.

MR. ORR: Yes, but I can alsc mention there are
certain other documents, there’s an AISCIN690 that we have
partially referenced in our application that has not been
reviewed and I will get to one other, I believe, in my next
slide.

I will take things slightly out of order because
really the message again is the same on this particular
issue number 25. We have referenced ASCE4-86 "Seismic
Analysis of Safety Related Structures" that really provides
a fairly comprehensive set of requirements for seismic
analysis. NRC staff have not yet been prepared to accept this

standard.
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I bel. eve that it may be easier for them now to
accept it because a large part of it is consistent with the
revisions being incorporated in standard review plans 371, 372,
on seismic analysis and that was recently, I believe.

The revisions co the standard review plan have
been approved. They were all published in New Regs and it’s
now, I think, just a matter of getting it into the standard
review plan itself. That would cover the structural type
issues.

4-86 also covers certain seismic analysis and
mechanical items and the mail may not still be some open issues
there.

In discussions with the Staff, they agreed at one
time to come back to us and tell us what the open issues are on
this particular standard and we are still awaiting that
response.

(8lide.)

MR. ORR: Now, 1’11 will get very briefly into a
category 4 item. Category 4 item was an item where in the
draft to SER the Staff identified that they had not finished
their review of some information that we had supplied. 1In this
particular case there were two open issues, number seven and
number eight. One relating to internally generated missiles
inside the containment, the other to internally generated

missiles outside containment.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

There was a reguest for addition information,

question 430,4~7 -~ sorry, 430.4 through 7, there were four

guestions. We submitted a response in our letter of June 14,

1988, this was included in an amendment to RSER in January 1989

or it would be in your copies and at the time of the DSER, NCR
was still reviewing it.

S0, our position, we don’t have any action required
and we're still awaiting from the Staff statement whether our
response is adequate or whether there’s still an open issue.

Open issue number 23 ==

MR. DONATELL: I was just going to say, the initial
input I’ve got on those particular open issues is they will
probably be accepted.

MR. ORR: Open issue number 23, limited design audit
of containment design, I’m going to show you one of the
sections of the general arrangement drawings in the
Westinghouse APWR application. We have a spherical steel
containment, approximately two hundred feet in diameter, and
approximately an inch and a half thick material.

MR. CARROLL: As a matter of curiosity, why have we
now gene full circle back to spherical containments?

MR. ORR: In the evaluations that were done for this
particular design it appeared that spherical looked attractive
from an economic point of view. There are recent applications

that have spheres. Unfortunately, they were never finished.
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gather there is at least one that is about one-third built at
the moment, one of the duke units and a cherokee, none of them,
though, of the recent ones were ever completed.

MR. CARROLL: 1It’s a movie studio in here, yes.

MR. ORR: The sphere is very effective for resisting
pressure.

MR. CARROLL: That’s what I’ve heard. Yes, I mean,
Yankee Road, Dresden 1 were spheres.

MR. ORR: They’re a little bit more expensive to
build, I think, in terms of -~ because you’ve got to form the
plate in both directions, and I think that’s why people went to
another way.

The draft SER states that the Staff cannot accept the
standard design of containment without performing a design
audit or reviewing a structural integrity test. The Staff will
perform a limited design audit before the PDA is issued.

Our position is we have identified in RSER that we
have spherical containment, we’re going to identify it as some
of the major parameters, the overall dimensions, the plate
thickness, the design pressure, and we believe at this stage
that that is sufficient.

The containment vessel will be built in accordance
with ASME and that requires that the manufacturer both design
and build it. So, the design will be performed by someone like

CBI or PDM at the time that we release the purchase order for a
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containment. 1It’s therefore on the same category as other
egquipment,

For a standard application one does not identify
vendors at the time of that application. We believe that the
appropriate time for the limited design audit would be when the
sufficient design information to demonstrate the design
configuration and designs and that this would occur a few
months after placement of a purchase order for the containment
vessel.

Thus, the limited design audit ghould be performed
prior to FDA and/or the first plant specific construction
permit.

MR. DONATELL: At this point the Staff finds that we
will put off a comment on this.

MR. ORR: Okay, that has completed all of the items
in our category 3, 4 and 5, except for one on testing of valves
that Terry Van De Venne will pick up during his presentation on
chapter 6 because it’s more related to systems.

What I’ve got listed here is the remaining open
issues in category 2 and in the next two slides I‘ve got the
similar ones for category 1. We believe it is of not worth
going through these in any of the detail that we did for the
previous ones but if you identify any here that you want more
informaticn on I will be happy to address it.

(Slide.)
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MR. ORR: The last one, flow induced vibration
testing for non-prototype plants. Here we have -- Terry, you
want to respond to this one? Okay.

MR, VAN DE VENNE: Yes, let me address that one. I
think the issue here was that we have committed to flow induced
vibration testing in accordance with the specific regulatory
guide for the first unit, prototype. But we have not committed
to put in a dummy core at this point in time. We have just
said that --

MR, CARROLL: We'’re talking flow induced vibration
limited to core internals?

MR. VAN DE VENNE: Right, yes, flow induced vibration
testing is limited to core internals.

We have said we will either put in a dummy core or
provide sufficient analyses at the FDA stage so show that it’s
not necessary to put in a dummy core to do the test.

So, that is basically what we have said here.

We have done some preliminary analysis that indicates
that it may not be necessary to have a dummy core but we need
to do a more detailed analysis to make that and we will provide
that analysis at the FDA.

MR. CARROLL: Now, the standard review plan doesn’t
require flow induced vibration testing of anything else other
than the core?

MR. VAN DE VENNE: The specific regulatory guide
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addresses only reactor internals.

MR. MICHELSON: I thought there was another portion
of une of the guides, though, dealing with heat for having a
vibrations program during start-up in which you go =-- the plant
-~ vibrations, but this is not that, but I assume at another
time we’ll hear about ==

MR. BRAMMER: There is a reg guide 168 which covers
the entire plant. 1Is that what you‘re referring to?

MR. CARROLL: That would be part of chapter 147
You’re not going to find anything in there, Ivan, if 1 remember
right about the flow induced vibration.

MR. VAN DE VENNE: The next two overheads provide a
summary of those items that are category I. Again, if there
are any that you see here that you’d like discussion on, we'’ll
be happy to discuss it.

MR. MICHELSON: Yes. Item 16 -- issue 16, limits of
break exclusionary =--

MR. VAN DE VENNE: Okay, this particular one, the
concern is a short portion of piping immediately downstream of
something like the main steam isolation value. You’ve got the
main steam isolation value and that is the class boundary
between safety class 2 and the non-nuclear safety.

MR. MICHELSON: Did it restrain itself or is there 2
restrainer?

MR. VAN DE VENNE: There’s a restraint immediately
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adjacent to the value. You can’t =-- you don’t want to put the
value. You can’t -~ you don’t want to put the restraint on the
value body, the restraint is on the pipe and so there is a
small portion of pipe that you are actually counting on to stay
in tact to protect you against the affects of a break in the
turbin building.

MR. MICHELSON: What‘s the issue?

MR. VAN DE VENNE: What we’re saying is that we are
locating the restraint as close as possible to the isolation
value and it is actually on a poriion of pipe that is not
safety class. However, that particular --

MR. MICHELSON: You’re not safety classing the pipe
up to the restraint?

MR. VAN DE VENNE: No, because the class boundary
occurs at the stop value.

MR. MICHELSON: Well, a class boundary is wherever
you put it.

MR. VAN DE VENNE: 1In practice the quality of
that pipe, that portion of pipe that the restraint is on, is
indeed sort of the equivalent of a seismic category 1 piece of
pipe.

MR. MICHELSON: That’s why I don’t know what the
fuss is all about as far as changing the classification until
after you have passed the restraint. A big monetary

difference.
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MR. VAN DE VENNE: Well, normally the safety class is
identified more from a system approach.

MR. MICHELSON: No, you can identify safety class any
way you wish. Now, whether or not it affects fabrication is
the key issue in this case and I wouldn’t think it would affect
the fabrication cost, at least, except for a little more paper,
enough paper to cover up to the restraint. I was wondering why
it would even be an issue.

MR. BRAMMER: This is Jiw Brammer. As I recall, the
original issue was not what you’re talking about, directly, it
had to do with the limits of the bridge exclusionary area. A
standard review plan calls for the break exclusionary to
terminate at the outboard isclation value. This approach goes
a little farther than that, but not much further.

MR. MICHELSON: Okay, you’re -- they'’re asking, then,
to extend it --

MR. BRAMMER: To extend it --

MR. MICHELSON. Onto the restraint?

MR. BRAMMER: Yes.

MR. MICHELSON: And I think the same issue will
arrive for the ABWR and I thought the answer was that the
piping classification will also go out to the restraint
boundaries.

MR. BRAMMER: Normally to the i1estraint and after, I

believe, it’s ==
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MR. MICHELSON: And then I don’t think there‘s an
issue --

MR. BRAMMER: I believe it’s -~

MR. MICHELSON: And then I don’t think there’s much
of an issue about whether or not you’re going to include
breaks. But if they’re not going to extend the boundary of
class 1 out that far then there’s a real issue.

MR. VAN DE VENNE: This is Van De Venne here. If
what it takes to resoclve this issue to make a commitment to
extend that safety classification through the restraint, then
we can do that.

It is true, what Mr. Orr is saying, that historically
it always seems that safety class changes at value it’s just
engineering practice, but in this particular case the other two
feet or whatever it is not going to be a big deal.

So, if that’s what it takes to resolve this, we’ll
make that commitment.

MR. MICHELSON: I think you’d have to extend it in
order to -~ it does create confusion -- apparently the break
exclusion rule dién’t really allow you to -- those couple of
feet or more?

MR. BRAMMER: Not directly. There is a paragraph in
the Standard Group Plan 362 which allows a higher threshold
stress criteria, I think, for that. You still got to protect

the pipe but not go beyond a plastic hinge, in words to that
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affect, and there was some accounting for it, but it wasn’t
directly.

MR. MICHELSON: You didn’t see it in so many words?

MR. BRAMMER: It has been my understanding in
reviewing this issue that the class 1 did extend out to the
restraint, but I guess maybe I misunderstood. At any rate, it
should

MR. MICHELSON: Clearly it should if you’re going to
start talking about -~ the fact is, it should anyway, because
in part of the restraint it’s confusing as to what kind of
breaks you postulate -~

MR. BRAMMER: Normally the class break is at the
seismic restraint.

MR. MICHELSON: I just didn’t realize.

MR. CARROLL: I’m interested in what open issue 40 is
all about. I guess I thought maybe this was abbreviation, when
I look at the Westinghouse response they still don’t tell me
what IEEE 344 is. It would be helpful in looking at this if
you’d give the title of the document. What is it?

MR, ORR: IEEE 344 is the standard for qualification
of electrical egquipment.

MR. CARROLL: This is the AQ standard?

MR. ORR: Yes, sir.

MR. WARD: Issue 20.

MR. ORR: 1Issue 20, I had felt that I had provided



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

some clarification, NRC had asked for information on how we
were calculating the soil damping values and the analyses were
present in RSER and I provided some clarification to them.

What we have done for the standard plant is we have
analyzed it on a range of three soil conditions, good so.l and
rock, and then we have enveloped the results in the design of
the standard plant. In those three analyses we used a semi~
infinite half space with soil springs.

MR. CATTON: What'’s the open issue 22 all about?

MR. ORR: Open issue 22 relates to the design
criteria for the containment. We have committed to meet ASME
Section NE. The way that the draft SER was worded it seemed
that the NRC had a slight concern because they had never seen a
spherical containment being built and they were a little
hesitant on whether the criteria was sufficient for spherical
containment.

We believe they are sufficient. We supplement them
with Code Case N 380 -~ I’'ve forgotten the exact number. The
one’s on allowables and that sort of tends to be one of the
issues on steel containment.

MR. MICHELSON: Hadn’t they ever seen the Yellow
Creek containment? I mean, you reviewed that in great depth, a
long time ago now, a relatively long time ago, but it’s not
like you’ve never seen one.

MR. DONATELL: The reviewer from this particular
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branch is not available. However, I’m not convinced that we've
typified the issue as it stood between the reviewer and the
appiicant, We’re speaking about open item 22, is that correct?

MR. ORR: Yes.

MR. DONATELL: Okay. What the reviewer believes in
response to Westinghouse'’s last response is that at this point
in time their responses are adequate. There will be some
additional guestions and some additional design information
required and additional review for the FDA stage.

MR. CZRROLL: In your containment design criteria did
any of the PRA inside -- oxidants enter into this?

MR. ORR: I don’t think they have affected our design
criteria but clearly we will be doing the ultimate pressure
capability analysis and that is a commitment we have made and
typically that shows that the ultimate capability is about two
and & half times the design capability.

MR. CATTON: 8o, your containment is still designed
to the large break class of coolant oxidant?

MR. ORR: Yes. The design pressure is about 45 PSI.

MR. CATTON: What are you going to do with insides to
-~ oxidants from your PRA if you don’t incorporate them into
things like the containment criteria, design criteria?

MR. ORR: I think generally -~

MR. CATTON: Just report them =--

MR. ORR: Have shown that the containments have a
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substantial margin that is sufficient at present with the
exception, perhaps, of some of the low pressure containment
designs. With the high pressure large volume I believe showing
up very well in the PRA analyses.

MR. CATTON: Well, okay, I‘ll wait until I take a
look at your module 16.

MR. MICHELSON: Will you tell me just briefly about
that what the issue 34 is about ~-- that’s stress limit on class
2 and 3.

MR. OR!!: 34, you’re going to have to correct me if
I’'m wrong, I think this was related to the allowable stress on
the disks in the valves and we provided our allowable stress
criteria for those disks.

MR. MICHELSON: You’re using the code =--

MR. ORR: I think this may be a category where the
code was not specific. I think we had stress limits in for the
class 1 and we didn’t have them in before the class 2 and 3.

MR, MICHELSON: Maybe I’m wrong, but I thought maybe
they were specific on class 2 and 3.

MR. CARROLL: That is what your submittal says.

MR. MICHELSON: What does it say?

MR. CARROLL: That you hadn’t provided it for class 2
and 3.

MR, MICHELSON: And it’s not in the code?

MR. CARROLL: 1It’s just a matter of putting it in a
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table.

MR. MICHELSON: That got in a long time ago
unless -- how about item 38, what is the problem there?

MR. CRR: The problem there, I believe, was one of
the reviewers wanted a fairly detailed discussion of the pre-
service in-service inspection program prior to PDA. I believe
that item is now sort of in the category of -~ we have
committed to the program, the details of the program would be
in the FDA.

MR. MICHELSON: And you’re maintaining an awareness
of the current motor operated valve si‘uation and whatever =--

MR. ORR: I believe that is correct. Terry, do you
want to comment on that?

MR. VAN DE VENNE: We’re aware of the generic letter
89 10 concerns and as the responses to tnose are developed by
the existing applicants, Westinghouse is also looking at what
we’ll to do for that in the longer term.

MR. MICHELSON: That may eventually lead to some
additional pre-service testing? Whatever it is, though, you
will do it at the FDA stage, all right.

MR. CARROLL: What the issue 37 about?

MR. ORR: These are the problems we’ve had on our
search lines on the stratification in the search lines on a
number of, in fact, almost all of the Westinghouse units. What

we have committed to on the advance plant is that that will
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become one of the design conditions for the piping and
therefore it will be evaluated against code allowables fcr the
advance plant.

MR. CATTON: Is the issue gone away then?

MR. DONATELL: No, the issue has not away. Stop me
if I'm wrong here, we're still looking for a commitment to a
couple of IEV’'s -~

MR. BRAMMFR: We haven’t asked Westinghouse anything
on this. I think it will go away but I think we need a little
more ~- relative to a commitment to the two bulletins that are
out =-- on these two brnad issues. What you are -- as I recall,
what you recommended was an interim procedure to monitor
leakage == or, pressure and temperature, is that right?
Something like that. And I think that’s been accepted
generically by the Staff. So far, in the process of resolving
these bulletins, they’ve been accepted as an interim basis, or
an interim position, I think there’s a more -~ I think there’s
more detail required, we’ll have to discuss it, but it’s not
totally closed yet.

MR. ORR: But is this at the PDA stage or is some of
that at the FDA stage?

MR. BRAMMER: I would say it could be at the FDA
myself, but, I might get overruled.

MR. MAURER: Excuse me. Brad Maurer from

Westinghouse. What we have committed to, correct me if I'm
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wrong, is one of two approaches. One is to include a detailed
definition of the transients resulting from the stratification
and the analysis of those transients or, and this can be
and/or, monitoring of the piping to assure that these
transients don’t occur, so it’s a bit open-ended but wve’'re
covering both possibilities that were currently in process.

MR. ORR: This is the one on seismic qualification of
egquipment -~ environment. I think one of the problems is it’s
not clearly worded in the DSER what the issue is. I think we
-~ our position, we believe we have procedures in existence
that show how we qualify equipment. There is under 40, issue
40 is the extent of compliance with IEEE 344 latest edition.

Now, generally we would expect to be complying with
that code for those items, those new items, that still are
going to go through a qualification process. I think our main
hesitation is on those items that have been gualified in the
past and are not going to be changed in this rew design we wish
to be able to rely on the past qualification data.

MR. WYLIE: I think at least the way I read this last
response you submitted as to safety related equipment and the
Staff has asked you to be more explicit in spelling out where
you meet them. I believe that is the issue. Does the Staff
want to comment on this?

MR. WALKER: My name is Hal Walker and there I guess

there’s two points of clarification. Item number 40 is seismic
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and dynamic qualification and Item number 41 is environmental
qualification, If I recall correctly the issue with 41 was the
way Westinghouse state” their compliance with the existing reg
guides and the rule itself which is 10 CFR 5049. I don’t
believe it’s a big disagreement. I think there was some
wording about qualifying by analysis and the implication with
analysis only and in some cases that may be acceptable but
generally we expect some testing and we wanted to clean up that
particular statement and that’s why that became an open item.

I nov believe that Westinghouse has committed to
comply with new reg 0588 and reg guide 1.89 and I think that
should clear up our concerns.

MR. CATTON: The environmental qualification, that'’s
just the large break loca of pressure, temperature, humidity,
isn’t it? And you autoclave it or something?

MR. WALKER: Yes, that’s correct.

MR. CARROLL: 1Is any awareness of the fact that you
get stratification in these volumes within the containment that
are a 100 degrees C, at least, that in some circumstanres you
have days at very high temperature in the upper regions of a
containment building. It seems to me that falls outside of
this kind of qualification.

MR. WALKER: Yes, we are aware of that. The
qualification process itself look at bulk temperature and

containment for the accident itself, for aging of the equipment
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MR, CARROLL: No, that’s not what I’'m talking about.

If you a loca =~

MR. WALKER: Yes -~

MR. CARROLL: And you calralate your pressure
tenmperature and humidity based on volume, you're going to be
way off on humidity in parts of the volume and you're going to
be gquite a bit off on temperature in parts of your volume -~

MR. WALKER: Yes =~

MR, CARROLL: And you certainly will not have given
any consideration to flow. Sc¢. if it’s an important piece of
equipment you may miss the gualification entirely.

MR. WALKER: Well =~

MR. CARROLL: Therec are examples -~

MR. WALKER: Which =~

MR. CARROLL: This HDR containment, again, the top of
it, they cooked everything because it just stayed hot and the
bottom was less than 25 degrees C and the top part was over a
120 degrees C and it was for days.

MR. WALKER: What we have been doing about that
situation is to break the containment up into areas and the
analysis is considered various areas and the particular
temperature pressure and humidity in those areas --

MR, MICHELSON: Post accident -~

MR. WALKER: 1It’s by zones =~-
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MR. MICHELSON: Post accident?

MR. WALKER: Post accident and as a -~

MR. MICHELSON: You've been doing a zonal temperature
analysis for qualification for post accidents.

MR, WALKER: That's correct. The containment itself
is broken up by zones, yes.

MR. CATTON: I would certainly like to see that
analysis because 1 don’t know of any of the codes that are used
for this type of analysis in this country that are adeguate.

MR. WALKER: What the Staff does is the analysis that
we look for or the results of the analysis performed Ly the
vendor or the utility itself. We look for various areas such
as, for example, the steam zone, which is usually much hotter
== the containment itself as a result of an accident. Of
course, as you indicated, the stratification that coccur from
the bottom to the top of the containment is looked at by our
review process arad we do look for specific consider of
temperature pressure and humidity in the various zones,

MR. VAN DE VENNE: This is Terry Van De Venne of
Westinghouse. We do have a code called Compact which we have
not used in this particulur application but which we are now
using where we can model t..« zones in the containment and, for
instance, on the AB6-100 I believe we have 16 different zones
inside the containment where, you know, we model all the

inteructions between the zones and the variocus temperatures and
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pressures -~ not pressures, but humidities ~- in each of these
zones. We have that cepability and it’'s needed for the passive
plant because the containment cooling is highly dependent on -~

it's a passive containment cooling, so it’s highly dependent

on the temperature for inside containment, So, we have that
capability.

MR. MICHELSON: But for present in compliance =~

MR. VAN DE VENNE: We have not used, no ==

MR. MICHELSON: For equipment gualification you used
an homogenized plant?

MR. VAN DE VENNE: 1 believe that'’s correct, yes.

MR, MICHELSON: Now, for this next plant, are you
going to still use homogenized -~

MR, VAN DE VENNE: No. We will use compact from now
on, even for tlese plants -~

MR, MICHELSON: That is a commitment?

MR. VAN DE VENNE: We have not made that commitment,
no, but we can.

MR. CATTON: You could make that commitmeni?

MR, VAN DE VENNE: Yes,

MR. CATTON: That would certainly make me feel more
comfortable.

First, if I believe what he said about the code, but
then I’'d like to look at the code and maybe something we have

to be done with that.
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These are not easy computations and I know of only a
couple of codes that can do this in a reasonably adequate way.

MR. WYLIE: Most of the electrical equipment is at

the operator level and then there is around the periphery of

the building ==

MR. MICHELSON: That depends upon where the break

MR. WYLIE: But that is where the egquipment is.

MR, MICHELSON: Depending upon where the break
is that may be the hottest part of a building ~- Not
necessarily ==~

MR. CATTON: 1If these things are near the floor the
gqualification is conservative, if they’re near the ceiling,
it’s not conservative, so it depends on where you are. 1 mean,
this process literally cooked the crane in this containment,
they’'ve had to completely rehabilitate it, it fried everything.

MR. WYLIE: Was that not safety related to th»
equipment?

MR. CATTON: That’s right. Well, the globe plugs get
covered up with stuff because of the flows that are induced.

MR. MICHELSON: The same principals apply to
compartments wherein pipes do break and usually we homogenize
the compartment and not necessarily -~ temperature -- it’s a
ceiling, for instance, when looking at devicer, whatever, it's

just the way we do business. Do you intend to use this for
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compartaents also, this type of containment?

MR. VAN DE VENNE: I believe the only pipe breaks
outside containment really is a steam tunnel and I think, I
believe it's not big enough to justify =--

MR. MICHELSON: Don’t you have an auxiliary feed
water?

MR. VAN DE VENNE: No.

MR, MICHELSON: But pipes can breck somevhere along
the steam line,

MR. VAN DE VENNE: But most of these volumes are
pretty small. I'm not so sure that you would gain a lot,.

MR, MICHELSON: Unfortunately, the volumes are small,
I'm not denying that,

MR. WYLIE: I thought that the issue on 41 was
basically Westinghouse had submitted information on how they
gualified this equipment. In looking at those I was having
difficulty relating that to the regulatory requirements -- had
come back to Westinghouse and say, hey, how do you meet the
regulatory regquiremen.s? 1Is that not the case? That is what
the SER says.

MR. WALKER: I believe that’s correct. We did not
feel that they provided the commitment as we expect to the
current regulatory requiremente, yes.

MR. VAN DE VENNE: Our commitment has been that this

W-cap will be updated at the time we are -- I mean, if we
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undate it now it’l]l be out of date two years from now and {f we
-~ we have made a commitment that we will meet the regulations
and we'’ll update the W-cap at the® time when we're getting
close to ordering the equipment that we need to order. §So,
that’s the commitment we’ve made.

MR. WALKER: Well, just so that we're clear, I don’t
believe we are in disagreement.

MR. DONATELL I think it’s just the stage of the
review that we’re looking at on this issue now and I think
we've agreed to probably go off to the FDA at this point,

MR. CATTON: 1If possible I would like to sce some
description of this code you’'re referring to before 1 see
results on the screen.

MR. SHANNON: I believe that the code, the compact
code that we refer to, will be submitted as part of the AP-600
rubmittal -~

MR. CATTON: 1Is there a W-cap on it at this time?

MR. SHANNON: It has not been submitted at this
stage. I think that the first opportunity there’s going to be
for Staff and ACRS to review that code is part of the AP-600
docket.

MR, CATTON: 2Pre you going to do any verification of
the code via some of the available data for large containments
like the HDR facility?

MR. SHANNON: 1I’'m no%t certain off hand. The people
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who do those unalyses aren’t here today. I’'m not certain how
they’'re validating and verifying the code but it's typically
our practice to validate and verify codes against test data and
experimental data when that’s available.

MR, CATTON: Okay.

MR, SHANNON: The specific answer on that code 1
don’t know.

MR. CATTON: 1’11 ask these guestions again when you
do submit it,

MR. MICHELSON: Where was that AP-600 on our
schedule? W - that soon?

MR. CARROLL: No.

MR. DONATELL: Excuse me. I believe the AP-600 at
Westinghouse ie committed to having an LRB in house around June
80 it’s a ways down the line right now.

MR. MICHELSON: We will want to see that.

MR, SHANNON: The current schedule subuittal date for
the safety analysis report and the other licensing submittals
on AP-600 is June of 1992, so =~

MR. CATTON: That’s infinity.

MR. SHANNON: 1It’s after next week.

MR. CARROLL: One issue I’'m kind of interested in is
the fact that the spherical containment is ~- the plate has got
concrete on both sides of it, what thoughts are being given to

long~term corrosion problems or the potential for that?
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MR. ORR: Generally the experience to date has been
that when you've got concrete embedding the steel plate there
is no corrosion. There is, I think, one examp:e, though, where
they had borated water on the containment where there was
severe corrosion, Clearly, one’s got to prevent that from
happening. Where the steel plate comss out from the concrete
there will he a seal and that’s obviously the vulnerable area
that we have to inspect periodically to be sure that corrosion
hasn’t started there.

MR. CARROLL: Both inside and outside?

MR. ORR: There will be some sort of seal on the
outside; however, remember, it’s a very steep angle at that
stage. Really, all you’re trying to do is to prevent
condensation from getting down into the concrete.

MR. MICHELSON: I thought there was a Mark I problem
where the base pedestal and that’s all spherical down there
right where the vent pipes are going on. I thought they were
having a serious corrosion problem. That wasn’'t borated =--

MR. CARROLL: No =~

MR, MICHELSON: As I recall =--

MR. CARROLL: But there is such A problem, you're
right.

MR. ORR: I think there was a corrosion problem from
sort of the fuel transfer tube or something like that or

residual line where there was borated water that was leaking
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onto the containment vessel.

MR. CARROLL: He'’s talking about a boiling water
reactor problem with Mark I,

MR, MICHELSON: Mark I is spherical -~

MR. CARROLL: The bottom of the lightbulb -~ okay ==
any other -~

MR. ORR: The next speaker then for chapter 4 is Jack
Miller.

MR, J. MILLER: We will discuss chapter 4, the
reactor, and there really are only a couple of issues in this
s0 I'm going to go over the reactor itself which has some new
features that are somewhat different than conventional PWRs.

This is a cross-section through the reactor. We have
two different types of upper internal, one for displacer rods
which we will discuss and one for the RCC, the control rods.
Fuel assemblies -- we have a radio reflector which we’ll
discuss. The vessel is a little taller, like 53 feet, and a
little wider in diameter, 200 inches. Flow comes in, the coal
leg goes down the down comer, up through the fuel, up through
the guide tubes, and out through an upper calandria which
protects the dry rods.

The fuel assembly is different than our standard.
It’s a 19 by 19, uses coil springs instead of relief springs
that we normally use., We have guide tubes going through the

grids =-- the fuel assembly, we’ll show you a -lose of that.
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The top nozzle plate and a bottom nozzle.

MR. WYLIE: Why did you change the spring?

MR. J. MILLER: Why did we?

MR. WYLIE: Yes.

[Slide.)

MR, J. MILLER: This is a removable top nozzle. We
actually can reconstitute this fuel assembly and it was easier
to do it with a coil springs than it was with relief springs.

This is a cross section through the fuel assembly,
the 19 by 19 as I mentioned., There are 16 guide thimbles.
Each guide thimble replaces a 2 by 2 array of fuel rods.

The guide tubes that are shown in green either can
have a control rod, which is like a figure X, or a grey rod,
which we will discuss, which is also a figure X. 1It’s
identical to a control rod except for the materials.

All of these, including the green, can in one
location or another, have a water displacing rod in thenm.

This is a typical cluster arrangement, a 3 by 3 fuel
assenbly array. Control rods are shown in green, grey rods in
red -~ as 1 said, they’re identical in configuration, and these
are the water displacer clusters.

MR. CATTON: What fraction of the water can you
displace?

MR. J. MILLER: it’s close to 14 percent.

MR. CATTON: 14 percent.
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(8lide.)

MR. J. MILLER: Some of the features -~ the core has
a reduced specific power, which improves fuel cost and gives a
somewhat higher design margin.

We have the moderator control with the displacer rods
-= again reduced fuel costs ana allows us to go to longer
cycles for the same enrichment which gives us some availability
benefits.

The radio neutron reflector, again, reduces fuel
costs and also reduces the vessel fluence. The fluence on this
vessel is like 1.4 time 10 to the 19th.

The grey rods are used for low follow and they also
do some water displaci.g so they are acting like water
displacer rods in a sense, So, they also reduce fuel costs.

Reduced specific power. This low power density
design. We can increase the number of fuel zones for the same
discharge burn-up which gives us an economic benefit. The feed
fuel loading is maintained while feed enrichment is reduced and
tnis is because of the features of the water displacer we are
able to reduce enrichment.

We have a three zone core design for 18 month cycles
with a capability going to 24 month cycles. Increased design
margins and LOCA DNB and vesse)l NVT and a higher margin to
provide more operating flexibility.

[(Slide.)
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MR. J. MILLER: Let me show you a comparison of sone
of the features. Here'’s the South Texas plant, The APRR.
Core thermal power. Number of tuel assemblies, same. Pure
rods per assembly, slightly increased. Core length, decreased.
And the core fuel loading goes from 95 to 119 metric tons.

The dismeter of the core is much larger because of
the larger fuel assembly. The average linear power is reduced
somewhat and a specific power is reduced somewhat.

MR. CATTON: 1Is there anything done in the core
design especiully tc reduce the vessel fluence or is that just
because the vessel’s bigger,

MR. J. MILLER: Twvo things. The low power density
reduces just because you have less power,

MR. CATTON: Yes.

MR. J. MILLER: The reflector reduces it and we also
have a little extra water in the down comer which reduces it.
Those three things knock it down by about a factor or two.

MR. CATTON: Okay.

MR, J. MILLER: The moderator control concept is that
a portion of core water displaced during the tirst part of the
cycle and this decreases the moderation, increases neutron
absorption in the U-238 and thereby increases plutonium
production., When the buren concentration nears O PPM which
would be the end of life in a typical PWR displacer rods are

withdrawn either in one bank or in stage banks. This increases
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the neutron moderation, plutonium production rate slows, the
fissile burn more efficiently and were able to have feed
enrichments which were reduced for the same energy output.

MR. CARROLL: Now, is your boron concentration still
about the same?

MR. J. MILLER: Yes, just about the same.

(8)ide.)

MR. J. MILLER: Specifically, we call these low~
neutron-absorbing rods, which are zircaloy-clad with the
zircaloy pellets internally -~ i3 percent. I said 14 -~ 13
percent.

They remain inserted for about 70 percent of the
cycle, and as I said, we either pull them all at once or
sequentially ~- I’1ll show you a picture of that, and during
refueling shutdown, the rods are reinserted into the core for
the next cycle. 8o, you start out with all the rrds in every
cycle.

MR. WARD: What do those rods look like?

MR. J. MILLER: Barically, in diameter, they look
like one of our control rods, but they’re zircalloy-clad and a
zircalloy pellet. This i3 for flexibility, rather than making
it a solid zircalloy rod, 1It’'’s a little over 8/10th of an inch
in diameter. We made it a thin-clad with pellets inside. The
pellets are hollow, to reduce the weight. They just displace

the water. That’‘s the only function they serve.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

MR. WARD: That’s metallic ==~

MR. J. MILLER: That'’s all metallic,

MR. WARD: ~= zircaloy.

MR. J. MILLER: Yes.

MR. CARROLL: These are positioned by standard mag
jacks?

MR. J. MILLER: No, no. These are positioned by
hydraulic mechanisms -~

MR. CARROLL: Okay. That'’s what I thought.

MR, J. MILLER: =~ since they don’t have to be
stepped through anything. We have a system where the reactor
pressure passes over a set of piston rings for a group of rods,
flows out into the drain tank, and lifts the rods up into a
latch mechanism, and when you’re ready to unlatch it, you raise
them up a couple of inches and let it go, and it drops into the
core by gravity.

MR. WARD: So, those rods are changed just at
retueling?

MR. J. MILLER: After you're done refueling, you’ll
probakbly test them once, but then they'’re only used once during
an 18-month cycle. They go out, and then at the end of that,
you drop them back in.

MR. CARROLL: The gray rods, however, are used for =--

MR, J. MILLER: They’re used for daily load fall.

MR. CARROLL: And they’re standard mag jacks.
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MR. J. MILLER: They'’re standard mag jacks, right,
MR. CARRULL: Okay.
MR. J. MILLER: This is a picture of the process. We

start with a boron concentration of 800 ppm, and as you

approach what would normally be the end of life, you withdraw

all of the WDRs or withdraw them seguentially over a period of
time. This allows you to increase the boron concentration to
offset thig increased reactivity, and you get a decaying end,
just like vru do over here. 8o, you stretch the cycle from
there to there.

MR. WARD: Are you going to tell us what the moderate
temperature coefficient doas over this cycle?

MR. J. MILLER: It gets more negative as you go
through the cycle. I don’t have the numbers on me right now,
but I believe it goes from, like, -5 to -25 or something like
that, over the cycle. We can get that number for you.

MR. WARD: So, you start out with it with a negative?

MR. VAN DE VENNE: Van De Venne from Westinghouse.

On a reload cycle, the moderate temperature
coefficient starts out at ~-12 pcm per degree F, and goes to ==
you get the usual sharp reduction to, say, ~16 in a few days,
and fcom there on, it, you know, continues to decrease.

S0, when we did some ABWR analysis, we used,
basically, =16, which is valid for better than 99.9 percant of

the cycle or something like that. Only, really, the first part



10

11

12

13

14

15

16

17

18

19

20

21

«2

23

24

25

104
of cycle 1, you are at, like, -8 or ~12. You start out at -8,
you go =12, and you hit the ~-16, maybe, in 2 or 3 months.

S0, when you do ABWR analysis with that kind of
moderated temperature coefficient, you don’t get much of a
pressure in the system, because you get very good ABWR results.
It’s much better across the board.

(8lide.)

MR, J. MILLER: Here’'s a quarter-section of the core.
This is the fuel region, in blue, and this is the radial
reflector that I mentioned previously, which is made up of
modules which are bolted to the core barrel through a heavy ==«
what we call a "“strong-back"., 1’11 show you a close-up of
this. This area is approximately 90 percent -tniﬁlcsu and 10
percent water.

MR. CARROLL: Where is baffle jetting going to occur
on this design?

MR. J. MILLER: We've actually ran tests, because it
was one of the things we were concerned about, and it turned
out we did not get any jetting at all.

MR. CARROLL: Okay.

MR. CATTON: What is baffle jetting?

MR. J., MILLER: What is it? 1It’s more common on
older plants which had down flow through that area. 1In a
normal Westinghouse plant, this is made up of what was called

"baffle formers", which are just thin plates with a lot of
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water in between. In order to conserve flow, they put the flow
down through this area and then turned it around and brought it
back up. 8o you had a pressure differential between here ana
here, and at any intersection of where you had plates that
weren’t very tight, the water would squirt out and hit the fuel
rods, causing a wear,

MR. CATTON: Okay. I understand.

(Slide.)

MR. J. MILLER: This is more or less a closeup of the
reflector region. This is the strong-back, which is bolted on
to the core barrel here, and this is made up of three different
diameter rods in order to get the packing fraction up as high
as we can, The large rods are interspersed with medium-size
rods and very small rods along the edge.

An axial profile -- the bolts are at the top, so that
all the expansion occurs in a downward direction. There is
radial support pads, which are adjustable, and these rods are
held up here. The large rods are screwed into the top and the
other rods are welded to them. They can expand down, and the
strong-back can expand down into this positioning, through the
positioning pin through the bottom plate. Flow comes in and up
through here.

From a fuel cycle standpoint, these features give us
the following benefits: We have zircalloy grids in the core

and a slightly higher hydrogen-to-uranium ratio when the water
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displacement rods are all out, and we get a yield-to savings of
3.2 through 4.1, and fuel cycle cost savings of 4.1.

Increasing the loading, which allowed us to reduce
enrichment, we end up with 5.6 fuel cycle cost savings. The
moderator control feature, 7.1, and the radial reflector, 3.2,
giving us a total relative to a standard plant of around 20
percent fuel cycle cost savings.

MR. J. MILLER: You also mentioned the gray rods.
They do contribute to the moderator, to the displacement
features, but the main purpose is xenon reactivity control
during the load fall maneuver.

They are normally inserted during base-load
operation, and at low concentrations, they can completely
replace the boration., 1’11 get into that in a little more
detail auring the locad fall.

Now, when the power is reduced, you can withdraw the
gray rods in sequence, to compensate for xenon buildup. When
power is increased, the reinsert them, and this, again, takes
care of the xenon burnup, reduces water-processing
requirements, and extends load-fall capability to around 95
percent of the entire cycle.

This is a diagram showing the water-processing
requirements. The red line is if you just use boron -- soluble
boron dilution as a means of doing this. You see it goes up

fairly rapidly, and depending on what your evaporator size is,
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you hit some kind of limit, When you put gray rods in, you can
actually keep this value way down here.
We've done studies subsegquent to the submittal where

we've looked around at changing the material in the gray rod,

for example. Originally, they were stainless-clad with

gircalloy pellets, and by changing from zircalloy pellets to
stainless pellets, we were able to increase the worth of the
rods sufficiently that this line is now actually horizontal.
We do not have to dilute boron at all. We can completely do a
dajily~load follow just using gray rods, temperature, and a
control system,

MR, CARROLL: And daily load follow means down to 50
percent.

MR, J. MILLER: Yes, for, like, 8 hours.

MR. CARROLL: So, what are you going to do to get it
down to 30 percent?

MR. J. MILLER: Well, this is the normal customer
request. Okay? 1If you had to go to 30, you probably would
have to come back in and use some of the boron again.

MR. VAN DE VENNE: You can probably do -~ load follow
would be a fairly significant amount of the cycle to load in 50
percent.

It’s only when you get to certain extremes in the
operating condition -- for instance, very early in life,

actually, it turns out to be more difficult, and also, when the



10
11
12
‘ 13
14
18
16
17
18
19
20
21
22

23

108

vater-displacement rods are just withdrawn. there is a slight
window there where you are somewhat limited, but I'm sure you
can == if you exclude those -~ the requirement here is to be
able to do it all the time, at any point in life, but if you
are willing to accept some limitations, you can get further
down.

MR, CARROLL: And you’‘re not including in this load-
follow strategy any programming ¢f “T" average?

MR. J. MILLER: We allow "T" average to go about 7
degrees off normal.

MR. CARROLL: Okay.

MR, WARD: Llet’s see, with this arrangement, what is
the maximum individual rod worth at any time?

MR. J. MILLER: The gray rads, you mean?

MR. WARD: Well, the strongest rod,

MR. J. MILLER: The gray rods, as a whole -~ there'’s
28 gray rods -~

MR. WARD: Yes.

MR, J., MILLER: =~ are worth, like, equivalent to 60
ppm of boron. It’s a very small worth.

MR. WARD: Well, I’m thinking about a rod-ejection
accident.

MR. J, MILLER: Not even a bump on a -~ divide 60 by
28, 1It’s like changing boron concentration by 3 or 4 ppm.

MR. WARD: But what about the control rods?
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MR. J. MILLER: Well, control rods are just about the
same.

MR. WARD: Just szbout the same. That's what I was
trying to figure out,

MR, J, MILLER: Yes. They’re just the same as a
normal reactor.

MR. WARD: They're not, in some part of the cycle =~
you don‘t have a higher worth of ==«

MR. J. MILLER: Well, 7'm sure they do vary, but the
actual absolute value is no higher than you would get in a
normal reactor.

MR. WARD: Okay.

MR. J. MILLER: Getting down to the open issues that
are associated with the reactor, Issue No. 43, which is a
category 4, concerns a DNB correlation that we’'re using. We
are calculating DNB using what we call WRB-2 critical heat-flex
cerrelation, coupled with a THINC-4/THINC-1 computer code,
which we’ve used for guite a while.

Critical heat plus tests were run at Columbia
University. We ran two 6 by 6és, one containing all simulated
fuel rods and a second one containing 2 large thin one in the
middle surrounded by fuel rods, and the data in that test
showed that the WRB-2 correlation was satisfactory and that the
95-percent confidence label, we could utilize a 1.17 tactor.

Staff says that the submittal is under review and the
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results will be addressed in a final SER. So, we have really
no resolution approach to this. They have reviewed this for
other applications, and we don’t see this as a real problen,

MR. CATTON: THINC-4 is a code that must be 10 to 15
years old.

MR, J, MILLER: Which?

MR, CATTON: The THINC code.

MR, J. MILLER: 1It’s not the THINC code. It’'s the
WRB+~2 correlation,

MR, CATTON: Yes, but you used the THINC code to get
the local conditions to put into your critical ==

MR. J. MILLER: That'’s right, We use it to verify
the test results. The same combination is used for the test.

MR. CATTON: But that code is ancient.

MR, J. MILLER: THINC~1 is. THINC-4 is a somewhat
modernized version, a couple of years old -~ maybe 3 or 4.

MR. CARROLL: 1s there something wrong with being
ancient, Ivan? What have you go against that?

MR. CATTON: No. It’s just that all the work that
was done by Westinghousea on development of best-estimate codes
and everything else, I’'m just wondering if any of that has
folded into the THINC-4.

MR. J. MILLER: THINC-4 is sort of a two-dimensional
flow-redistribution code that gets you local conditions with

hot rods located, thimble rods, thimble cells, and so forth,
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and that calculates the DNB from the correlation based on those
local conditions.

MR, CATTON: But the correlation was developed in
concert with the THINC code, right? So, really, it’s a
package.

MR. J. MILLER: 1It’s a package.

MR. CATTON: With lots of compensation.

MR, J. MILLER: Well, it’s not a lot of compensation.
You predict the data for the test with the THINC code.

MR. CATTON: As I remember, when that THINC code WRB-
2 critical heat flux correlation was reviewed, I recollect that
NRC had said that it’'s a package deal.

MR. J. MILLER: It basically is.

MR. CATTON: WRB~2 plus THINC of that particular
vintage were the package deal, and now, you have indicated that
you changed the THINC code. Did they redo the -~

MR. J. MILLER: No, no. This is the code that was
used for the WRB-2 correlation.

MR. CATTON: So, it’s 10 years old, at least.

MR. J. MILLER: No. WRB-2 is not 10 years old. WRB~-
2 is 4 or 5 years old.

MR. CATTON: Okay.

MR. J. MILLER: WRB-1 was a little bit older
correlation.

MR. CATTON: Okay.
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MR. J. MILLER: Maybe that’s the one you're thinking
of. 1I(’s been modified with new data that we have to WRB-2,

MR. CATTON: There’s a WCAP in this, isn’t there?

MR. J. FILLER: Yes.

MR, CATTON: Would it be poasible for me to get it?

MR. SHANNON: Has the WCAP been submitted? 1If it has
been submitted and referenced, then we can get that, I guess.

MR. CATTON: Just for historical interest, and if
things have been done to the THINC code, I'd like to take a
look at some of those, too.

MR. SHANNON: Let us examine which of those have been
submitted and let Med know the numbers, and then he can go
retrieve those for you.

MR. CATTON: Okay. Thank you.

MR. J. MILLER: Okay. The second issue is 44,
another category 4. It has to do with fuel-rod bowing, which
is described in WCAP-8691. We account for rod bow by applying
a factor to the normally-calculated DNBR.

The amount of fuel-rod bow we expect to get with
these rods, compared to 17x17, is much less, for several
reasons. The rods are a little larger in diameter, have
thicker clad than a 17x17, and our grid spacing is smaller than
a standard 17x17. So, we did not, when we calculated the
expected bow -~ we did not think there would be a problem, but

we still applied the generic penalty.
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Staff’s position -~ they’ve reviewed that. They
conclude the rod~bow penalties have been properly offset. The
conclusion is contingent upon the approval of the DNBR safety
limit, or the WRB-2, again, which they, again, have reviewed in
other submittals, and since they have said they will address
this in their final SER, we don’t see this as a real issue,
either.

MR. CATTON: To calculate the rod bow, don’t you have
to get the Delta T ucross the pin?

MR. J. MILLER: Delta T?

MR. CATTON: Temperature difference across the pin.
Is it thermal that makes it bow?

MR, J. MILLER: We have an empirical correlation
that’s based on -~

MR. CATTON: Data?

MR. J. MILLER: -~ data.

MR, CATTON: You have measured the bow.

MR, J. MILLER: And it’s a function of burnup, pin
diameters, lengths, stuff like that -- thicknesses, clad
thicknesses.

MR. CATTON: Okay.

MR. J. MILLER: So, we have an empirical correlation,
but we apply the penalty irrespective of what we calculate as
the amount expected bow.

MR. CATTON: You mentioned the 1.17 DNBR limit, and
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MR. J. MILLER: We apply a penalty over and apove
that.

MR, CATTON: Okay.

MR, J. MILLER., Just as a matter of interest, since
the submittal, we have done » bowed-rod DNB test on this fuel
assenoly. Remember, I mentioned that we had done two DNB tests
at Columbia ~- one of all fuel rods and one with a thimble in
the middle. For the bowed-rod test, we chose this one, and we
bowed one fuel rod in until it touched the thimble and the fuel
rod, located at the point where we thought the maximum DNB
would occur, based on the previous data, and I’l1l just show you
some representative results.

This is at 1,500 psi and a mass velocity of 2.
There’s 3 data points. This is our straight rod DNB
correlation, the WRB-2, and you can see that the data falls on
it pretty well, indicating no penalty. Again, an even a little
better data point there, at 1,800 psi, and finally at 2,100
psi, there’s another 4 data points that fall there.

We don’t think that the one geometry and 100 data
points means that there is no penalty. That'’s why we still use
the generic penalty, but we were really surprised to see that,
with this geometry, that we didn’t get any penalty, and we
can’t explain it completely. It may be that the big thimble

acted as a heat sink and mitigated some of the bow penalty, but
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all of the results indicate that we have little or no penalty
associated with these.

MR. CARROLL: What is the ordinate on these?

MR. J. MILLER: This is the major power. You predict
what power you’re going to get DNB, from the correlation, and
then you run it as a function of temperature. You increase the
power until you see an indication of DNB.

MR. CATTON: So, the rod-bow penalty that you take is
to avoid the DNB.

MR. J. MILLER: That is right.

MR. CATTON: Okay.

MR, J. MILLER: 1In other words, this is what we would
predict from a straight rod. This is actually reduced by some
magnitude to account for rod bow. There is a generic eguation
that we use for it,

MR. CATTON: 1Is this the concern, because when you
move the two pins together --

MR. J. MILLER: Yes.

MR. CATTON: =~ the transfer between them will be
reduced?

MR. J. MILLER: Yes. Tests have been done in the
past at 50~ and 80-percent closures, and there has been some
indications. A correlation was derived from that, and that is
applied.

MR. CATTON: Okay. There’s also some indication that
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the heat transfer gets a little bit better,

MR, J. MILLER: Well, in this case, it did look like
that, yes.

MR, CATTCN: Yes. It just the fact that -~ the way
of the flow.

MR. J. MILLER: It iancreases local velocity.

MR. CATTON: Right, and that enhances the heat
transfer. So, really, the penalty is a result of the two
you‘re moving further apart.

MR. J. MILLER: Well, that’s the end of my
presentation, if there’s no more guestions,

MR. CARROLL: Does the staff have anything to say?

MR. DONATELL: Right now, the staff has those issues
listed as under review, and in the absence of the review, 1
would say not.

MR. WARD: I guess it’s another issue, but there’s a
lot more zircalloy in this core. It seems to be -~

MR. J. MILLER: Yes, there is.

MR. WARD: == with the displacer rods and the thicker
clad and everything. Would that present a problem in a severe
accident review?

MR. J. MILLER: We'’ve taken that into account.

MR. VAN DE VENNE: Well, one of the reasons I think
that we have included the igniters in the design and have

assumed 100-percent zirc-water reaction is because of that



12

13

14

15

16

17

18

19

20

21

22

23

24

25

117
reason.

MR. CATTON: With respect to your igniters, there was
a paper written by Karvot at GRS in Munich, and you ought to
take a look at it. He is very concerned about whether or not
these igniters will do the job you expect them to do and gives
reasonable arguments to give you a little bit of unease.

I will give ycu a copy of that paper if I can find it
here.

MR. CAPROLL: 1Is it in some other section that we get
some details about the device that moves . hese displacer rods?

MR. J. MILLF:: I have a couple of slides I could
show you.

MR. CARROLL: VYes, I would like to see those.

MR. J. MILLER: I anticipated the question.

(8lide. ]

MR. J. MILLEP: This is an artist’s rendition of the
reactor, and you see the thing called "DRDM". That means
displacer rod drive mechanism. CRDMs are regular mag jack, and
the DRDMs are located in between these an? are operated
hydraulically, using the pressure of the core.

MR. WARD: You might want to take that other slide
off.

[Discussion held off the record.)

[Slide.)

MR. J. MILLER: OKkay. These drive rods ~-- let’s see
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if I can find -~ 1 guess I don’t have -~ it doesn’t show the
piston here. Oh, here it is -~ piston ring here. Okay?

There is a piston ring lo:ated around each of these
drive rods. When you operate it, what you Jo is open up a
solenoid valve, which is on the head package. This is
connected to four symmetrically-'ocated displacer rods. When
you open that vaive up there, there is another valve in series,
wnich then has to be opened, which has an orifice in line, and
it goes to the dump tank.

You get & pressure drop across this piston here. We
have what we call a Viscojet orifice in the top, and wve get
another pressure drop across that. We get the flow through the
pipe and finally a drop through this main orifice.

The reason it’s done this way is for safety purposes.
It’s impossible to withdraw more than two of these banks at one
time, because the flow through that downstream orifice would
use up all of the pressure and there would be none left over to
take a pressure drop across this piston here.

MR. WARD: A bank is how many?

MR. J. MILLER: Four.

MR. CARROLL: But if you had a line break ahead?

MR. J. MILLER: The main orifice? 1If you had a break
before the main orifice, you have several or more solenoids

that have to be opened, and they are connected, so you can’t do

that to start with. 8o, just the break itself would not do it.
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You have to have a multiple, triple, gquadruple fajilure or
something like that. I will show you how this works.

(8lide.)

MR. J. MILLER: This side of the picture is the
upward motion. This shows the piston. Tais is a rotating
mechanism here. This is the Viscojet. As you put the pressure
on it, the piston is forced up through an opening in the side
of this rotating mechanism. Here, you see it hicting. It
rctates as it bends the shaft a little bit, rotates the thing,
gets up above the rotating mechanism, and then you shut the
flow off, and it drops back and is captured. That’s one bank.

If you want to open up another bank, you’ve close the
valve already on this one. You cpen up a valve on the second
one, and you go through the same process, withdraw as many as
you wish.

Now, when you want to take it down, you’re in this
position here. You, again, increase the pressure. It drives
the piston up above. There is a pretty fancy little -- like a
parallel subway ditch, with a switch in the middle, so that
when you go up the second time, it goes down through this side
of it. I don’t know whether you can see that, but it’s going
down through the right side instead of the left side, and
drops. You open up a valve between the head vent and here, so
that any vacuum that is created here is displaced by vessel

fluid, so that it drops into the reactor just on force of
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gravity.

MR. CARROLL: How do I know where these things are?

MR, J. MILLER: We have indicator lights that are
similar to what we have on our CRDM drives that shuw when a
magnetic section of the rod passes from the bottom. You have a
"bottom~on" light. It goes to a "not-on-the bottom/not-on-the-
tep" light, uznd finally, when it goes past the other sensor, it
has an "Zn" light, so you know it’s in the "up" position.

MR. CARROLL: How much prototype testing has gone
irnto these?

MR. J. MILLER: We have tested, like, three times or
four times.

MR. VAN DE VENNE* We have built two prototypes in
our Chesapeake facility, and we have ' ne shipped to Japan,
which was used in full-scale temperature tests over there. We
have two prototypes that were both life-tested.

MR. J. MILLER: More than life-tested.

MR. VAN DE VENNE: More than.

MR. J. MILLER: Yes. We expect less than 80 cycles
of operation, assuming nothing happens, and we tested them to
over 200 in both cases.

MR. CARROLL: I always worry about something that
just sits for a long period of time. I guess you do have
differential pressure available.

MR. J. MILLER: I guess the pressure is 2 square
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inches. No, it’s 5 square inches. It is 2-inch diameter.

MR. CARROLL: That is for withdrawal.

ME. J. MILLER: Correct.

MF.. CARROLL: How about insertion? 1It’s just
gravity, though, isn’t it?

MR. J. MILLEK: Well, it’s gravity plus a backfill,
in case you create a vacuum.

MR. WARD: What is the worst thing that can happen
here, as far as unwanted reactivity?

MR. J. MILLEK: The worst thing that we envisiocned
that could happen was we would get a control-rod ejection,
which would rupture a mechanism and break the hydraulic lines
that ran in the vicinity of that mechanism. So, we went
through a very careful layout so that if that ever happened,
the number of lines that run near any mechanism was reduced so
that we could not get a significant withdrawal.

MR. CARROLL: And the failure you’re talking about is
a mag jack housing.

MR. J. MILLER: The mag jack comes up, splits its
housing, and the housing breaks the adjacent.

MR. CARROLL: Okay. Got you.

MR. WARD: And what sort of reactivity rate increase
would you get?

MR. J. MILLER: That would give you -- the most we'’d

get is 8 again, and it’s probably done in graphs. It'’s
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probably, like, less than, oh, I don’t know, 5 ppm of boron,
essentially, something like that. We went through this and did
the calculations. It’s much less than the least control-rod
withdrawal accident.

MR. CARROLL: Any more guestions on this?

What other slides did you bring that you thought we
might ask gquestions about?

MR. J. MILLER: We have changed our CRDM design
slightly. Our standard, we have added two lips on our latch
arm, to improve the wear characteristics. This was done
because the gray rods have to be stepped out once eve.y day for
the number of cycles you get. Plus, in Japan, we have to allow
for frequency control using control rods. £o, the number of
cycles we were getting were up around what our "expected" wear
lifetime was on latches.

MR. CARROLL: I guess on the subject of frequency
control, I noticed that was discussed in here, as if everybody
does it in the United States. 1Is it the staff’s position that
this is okay?

MR. DONATELL: I don’t think we can address that.

MR. CARROLL: Have you proposed that in your last
revision?

MR. VAN DE VENNE: The plant has the capability to do
that. There'’s particularly two items that are of concern when

you do frequency control. One is the lifetime of the CRDMs.



Well, there’s more than two.
In addition to that, there is the concern about wear
on the control rods, because you’'re doing a lot of stepping,

and we have tested for both conditions. We have tested this

mechanism for 0 million steps, which is about 3 times as long

as anything else we have ever tested, and it has passed with
flying colors.

We also found that control ro. 2ar under these
conditions was acceptable, and those two items really go
together. This is the control rod.

The second item is the fatigue transience that you
get on the primary equipment, because you are using a lot of
pressurizer spray actuations and a lot of heater actuations to
control these small steps. So, they are factored into our
design.

So, the plant has the capability. Now, how it would
be operated, 1 guess, is another guestion.

Of course, you know that the French use frequency
control, and they use our plan. In fact, this idea of the
double twos, to be perfectly honest, came from them, but we
tested it independently.

MR. J. MILLER: Their gray rods are different.

MR. VAN DE VENNE: The French gray rods are pretty

heavy in terms of =--

MR. J. MILLER: They actually have control rods and
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light rods on the same spike. Their gray rod is a partial
gray, partial black rod. Ours is completely gray.

MR. VAN DE VENNE: T¢ answer your gquestion as to
whether it could b2 used under current regulations, I can’‘t
comment .

MR. CARROLL: Okay, because I remember, historically,
back 30 years ago, the stafr was appalled that somebody called
a "system dispatcher" might be operating a reactor and would
probably need a senior reactor operator’s license in the system
dispatcher’s office. I think we have gotten more sophisticated
since then.

So, what we’re talking akout here, Ivan, is this unit
could be the frequency=-control unit on a utilities piston and
the load would vary.

[Indicating.)

MR. CARROLL: It would be automatic. 1It’s
continually cycling, and you would have frequency changes.

Okay. I guess we have come to a breaking point.
Let’s have a short lunch today.

(Discussion held off the record.)

MR. CARROLL: We will be back at 1 o’clock.

[Whereupon, at 12:06 p.m., the hearing recessed for

lunch, to reconvene this same day at 1:00 p.m.)
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AFTERNOON SESSION
(1:00 p.m.)

MR. CARROLL: Let’s reconvene. 1 don’t know who the
next presenter is.

MR. SHANNON: The next presenter for Westinghouse is
Tom Wilson.

MR. VAN DE VENNE: There is one open issue of Chapter
4 and 16, which I will discuss later. It will be a little more
appropriate at 16.

MR. MICHELSON: Are there any open issues related to
open reactors? A whole spectium? There wasn’t even a
presentation on ==

MR. VAN DE VENNE: 1Is that correct?

MR. DONATELL: I have no information related to this.
They are particular areas, sir. You have reviewed all of the
reactor materials and so forth? 1 have to assume that that
was, in fact, done.

MR. MICHELSON: Then you can answer a quick question
for me. On Westinghouse future vessel containment, ==

MR. VAN DE VENNE: There is a low-eud PT.

MR. MICHELSON: You have made the appropriate
arguments that show there’s not a problem?

MR. VAN DE VENNE: For six-year life, we basically
get 2 x 10 to the 19th, which we feel is our =-- together with

the fact that we will use improved materials with lower
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impurity levels and also the fact that there are no valves in
the core region, should be -~

MR. MICHELSON: Does the staff agree that this was
acceptable? I guess they must have. 1It’s not an open issue on
the agenda.

MR. VAN DE VENNE: Well, the staff has not reviewed
60 years. They have only reviewed 40 years at this point.

MR. MICHELSON: You’re not yet claiming this is an
FDA for certification?

MR. VAN DE VENNE: Right.

MR. MICHELSON: When you got from 40 years to 60,
then you will have to do something.

MR. DONATELL: 1I’'m sure that’s correct, sir.

MR. MICHELSON: The reason I ask these guestions are
that we’ve gone over at great length with on the ABWR on
reactor materials because there were a number of guestions and
I thought many of those same questions pertained here. Vessel
annealing is even moreso here, because the fluence is somewhat
higher, and yet I saw nothing discussed and I wondered why the
anomaly.

MR. WILSON: Now that lunch is over, this session
will begin the discussion of Chapter 5, Reactor Coolant System.
Ted, Van De Venne and myself will be giving the presentations.
I'm going to begin by describing the steam generator to you.

My name is -~ there was a handout and I believe it’s
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probably been distributed. I notice this is kind of a short
building here, so I hope you can see the overheads. My name is
Robert M. Wilson, and I managed the Steam Generator Design and
Development Group in Pittsburgh.

My group was responsible for much of the work that
relates to the steam generator. I wanted to begin by stating
that many of the features that we’re going to discuss are not
first-of-a-kind, and that the experience that they’re based
upon == this is a list of 307 steam generators manufactured by
Westinghouse ~-- just different model sizes.

This number is -~ Westinghouse has on the order of 80
percent -- if you count our licenses -- of all the steam
generators in the world under their belt. Now, I just want to
comment that what you’re going to see today has taken advantage
of that experience. We have tried to =--

MR. CARROLL: Could I also conclude from the large
number of models that you'’ve been having a hard time getting it
right?

MR. WILSON: Well, that’s -- I’m not sure if -- how
to politely answer that.

MR. CARROLL: You don’t have to.

MR. WILSON: Let me say that Westinghouse, because it
has beren in the beginning of this industry, very often the
industry has benefitted from our facing problems and the

industry has basically gotten the benefits of our resolution of
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those problems.

I will say that the experience of having those
hardships does, I think, enable us to produce a steam generator
with greater reliability. I think that it does make us more
cautious. Now, that’s why one of the first objectives of the
design was emphasis on design simplicity and reliability.

This is -~ you’ll see as we walk through the design,
that the design -~ this is a strong emphasis in what we've
done. Also, the second part of this is minimizing occupational
radiation exposure. We are find that, as you may be aware, the
reactor vessel side of the plant in the early days, was
strongly designed, assuming that remote maintenance would be
going on, but the steam generator was not.

Today in plants, radiation exposure in the steam
generators is quite high. I mean, proportional to all the
radiation exposure in the plant, so there is a strong emphasis
on accessability in areas where maintenance occurs.

Just for a sense of perspective -~ this may have
already been presented, but let me just summarize it. We're
talking about a plant that’s at the 3800 megawatt level, four
loops, four steam generators, standard operating primary
pressure; flow rate of 100,000 100 gpm and a hot leg
temperature -- maximum temperature of 625 degrees T-hot.

Steam pressure for this model is 1024 psi. This

temperature is very important. What the basis for it is, is
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primarily tube material -~ corrosion is the basis for not going
over that number.

I think that I’d like to just -~ jt’s hard for me to
summarize in the short time, all the work for four years, but I
thought this one might be kind of interesting to you. It has
to do with the operating envelope of the steam generator.

What you can see here on this scale is steam pressure
and over here is the T-hot; this is primary inlet temperature
to the steam generator. Out here, the last number is 625, and
on the far side here, you can see that these are percent tube-
plugging numbers and this is electrical megawatts over here.
There is a lot of information in a fairly simple format here.

If there’s no plugging in the steam generator when it
begins, it can begin at 622 and a half degrees, T-hot, or it
could begin at 625 and have four more electric megawatts. As
plug in occurs -- this is really our design point., All of our
calculations assume 10 percent plug-in at 625 and so
essentially we’ve -~ rather than analyzing at this point or at
this point, we just started out analyzing at this point.

Also, I will point out that the turbine limit is -~
what this means is, as plug-in occurs, at this point, you’ll
start to lcse steam pressure and you lose some efficiency in
the turbine, but still, the critical point in the turbine; it
doesn’t occur till 29 percent plug-in, so there’s a lot of

margin in the tube bundle of these steam generators.
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Please, if there’s something that I say that
interests you, ask a guesticn, and I'l]l stop. This is a figure
of the steam generator. There are a few of the unigue features

MR, MICHELSON: Excuse me, this turbine limit that
you pointed out at 29 percent; is that some kind of a steam
hydraulics problem, or is that just -~

MR. WILSON: 1It‘s a volumetric =--

MR. MICHELSON: == or is that the full capacity of
the turbine?

MR. WILSON: Valves wide open, volumetric flow.

MR, MICHELSON: You'’re saying that you built in about
30 percent extra tubes?

MR. WILSON: That'’s the way to interpret that. It
means that if you =-- right now, many operating steam generators
can get to about 20 percent plug-in when they reach the valves-
wide~open point; some even higher, some lower. Okay?

MR. CARROLL: Just to get me calibrated on hot leg
temperature, what would you say your limit, your conparable
limit Roentgen L-600 is, if 625 is here?

MR. WILSON: I have a figure ~- 1 have a table
instead, comparing the 600 with the 6%0. Let me see, there are
plans out there at 626 with 600 tube material.

MR. CARROLL: But they’re not very approved

operators, are they?
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MR, WILSON: Cooler temperatures will reduce the
corrosion rate.

MR. MICHELSON: Do these tend to be continuous
blowdown type things?

MR. WILSON: Westinghouse has always recommended that
blowdown operate continuously, but at a low flow rate. Excuse
me, it’s hard for me to hear you.

MR. MICHELSON: I guess I’m doing the best I can
without a microphone.

MR. WILSON: You have a microphone, but it’s just not
being amplified. The blowdown is located in the bottom portion
here.

MR. MICHELSON: What pipe size do you draw through
containment with? The pull down is through containment
somewhere?

MR. WILSON: I don’t know the pipe size, but it will
compensate 3 percent continuous blowdown. Then I believe it is
a four~-inch line.

MR. MICHELSON: Where do you blow down to?

MR. VAN DE VENNE: You blow down to a heat exchanger
and then, let me see, -~

MR. MICHELSON: 1Is this a part of the heat economy of
the system?

MR. VAN DE VENNE: Yes. We are using a separate heat

exchanger, but it is cooled by condensate.
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MR. MICHELSON: It is a pretty big blowdown heat
exchanger then?

MR. WILSON: We are not recommending that you
operate 3 percent continuously. It is a capacity.

MR. MICHEISON: My interest is not in the process,
but rather in the hazard that the blowdown line constitutes in
sometimes people kind of overlook that this is another kind of
pipe that might break. It has some interesting
characteristics. It is rather through vital areas ~-- the way
of getting to the turbine area. At least I’'m always
interested, but we will get into this some other time.

That is the reason for asking. It is about a four-
inch line, you are saying? Thank you.

MR. WILSON: 1I’'m sorry about the height of this. I'm
not sure you can see the bottom part. I’'m going to work up
from the bottom.

(Slide.)

MR. WILSON: This design is unique in Westinghouse
steam generators, but you have seen this concept or a similar
one in combustion engineer. There is a center column support
for the tube sheet. This steam generator is wider than
Westinghouse models about the same height as our Model E steam
generators.

They are actually a little shorter. This center post

enables us to do a number of things, but one of them is =-- one
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of our design criteria was to leave the tubes out of the center
of the bundle so that sludge that settlas on the tube sheet
will settle where there are no tubes.

That is in this area to be removed, and blowdown =~
you asked about connects here. There is a settling zone in the
center of the tube bundle. As I come up the bundle, it's
fairly normal in this area. It uses 690 tube material. The
tube support plates are stainless steel quatrefoil design and
the U-bend design we have changed in our last two plants we
manufactured.

We now have what we call a zero gap and U-bend. The
biggest gap between bars and gills is 5 mils. Each one is
measured in six different places and controlled in diameter.
The bars are controlled in diameter and after assembly. We
have done extensive measurements and the gaps used to be
nominally 17 mils and there was a fairly wide range around that
number.

In this one, the max is 5, so it is an extremely
tight structure.

MR. CATTON: What is the basis for that?

MR. WILSON: A basis for making it tight?

MR. CATTON: Reducing the gap to 5 mils.

MR. WILSON: The experimental work describing where

and also the effectiveness for support for tubing has led us to

what we are trying to accomplish here. There is a statistical
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probability that even with a 5 mil gap, that the tube will be
in the middle of the gap unsupported.

What we’ve done is, we’ve developed a MONTE CARLO
model for evaluating support conditions. We’ve also designed
the U-bend such that it can operate with two consecutive
riissing supports in the U-Bend, so the point is that this is
possible, but we do a probabilistic analysis to determine the
support conditions.

In any case, tighter gap gives you a much higher
probability of support. That’s the motivation behind it.
Going higher, =--

MR. CATTON: Can you back up a couple of sentences?
What do you do with the MONTE CARLO?

MR. WILSON: What we do is, we know the dimensions of
individual, discrete parts, but when you put this U-bend
together, you will have gaps anyway. You are going %o have
them and you don’t know where they are.

There are 6000 tubes with three sets of these on the
order of a 300 bars and the number of intersections. I am not
sure.

MR. CATTON: It is a lot.

MR. WILSON: It is a lot. What you want to know is;
are there any tubes -- what are the support conditions of each
tube and the MONTE CARLO approach allows you to determine the

population of tubes that have different kinds of support
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conditions. Our goal was to make it improbable tc have
unsupported tubes that will vibrate.

MR. CATTON: Then I don’t understand how you use
MONTE CARLO. 1If you have to say something about the tube and
then say MONTE CARLO.

MR. WILSON: You solve the problem many times, and -~

MR. CATTON: What do you do; assume it’s an even
chance that it will be supported in any given support?

MR. WILSON: You have to know the probabilities of
all of these sum parts, the variation of the diameter of the
tube; you have to have that distribution. You have to have the
distribution of the thickness of the bars and ycu have to have
these things under hot condition, in the operating condition.

MR. CATTON: So the float valves are open too?

MR. WILSON: Definitely. The main point I am making
here is that this design is, we believe ~- you may not be
familiar that we have had experience in the last about five
years on wears on the U-bends on turbine steam generators in
which we have removed the ABB’s which take up all of the gaps.

1 say all the gaps -~ you take them up with something
on the order of 5 mils or less. In those units where we
experienced wear, the wear has stopped. I think it’s
reasonable confirmation that tighter gaps will provide better

support and less wear.

I'm not prepared to go into much detail beyond what
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I've said, but I will say that this is a very important
evolution in the design as far as dealing with U-bend
vibrations.

MR. CATTON: I certainly would be interested in
getting more detail. If you have an W-caps that relate to
that, I would appreciate it if you would send them to us.

MR. WILSON: Moving above this point, there is a
device called a mud drum or sludge collector. This is unique
in this design and unigue to Westinghouse. The idea here is
that sludge usually forms on this horizontal surface at tine
bottom of the tube bundle.

What we try to provide is a place in the
recirculating loop that sludge is more likely to go and
therefore will be less likely to settle in this area. I will
describe that more in a minute.

The moisture separators, these are seven inch. They
are modular separators that are in operation in the field. And
thie is a single tier peerless drier veins, or equivalent to
peerless drier veins. And 1 will show you that in a minute.

MR. CARROLL: Moisture design is .25 percent still?

MR. WILSON: Moisture carryover? The basis in this
documentation is a quarter of a percent. 1In our last two
plants that we have supplied steam generators, it was .1l.

[Slide.)

MR. WILSON: This is a summary statement about alloy
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690. It is principally comparing, this is in a comparison with
600, Primary water release rates are lower.

MR. CATTON: What does that mean?

MR. WILSON: What it means is the water on the
primary side as it comes through the tube bundle removes
material through, you know, particles come off the primary
side. Release rate means material coming off the inside of the
tubes. That is really kind of important here, because these
alloys have cobalt in them, trace elements of cobalt, which can
become a source of radiation on the primary side. So this is
an important element.

MR. CATTON: 1s that an erosion-corrosion problem?

MR. WILSON: Yes. But it is on the order of a mil
and 40 years. It’s not a big number. Better high temperature,
caustic stress corrosion resistance, improved stress corrosion
cracking resistance in dilute caustic solutions. Each one of
these statements relates to environments that are known to
exist in operating steam generators. And there is an
improvement in these.

Let me show you something that may be of interest to
you.

(Slide. )

MR. WILSON: What this is, we have picked a number of
environments that were relevant steam generator environments.

Primary site -- can you read this from that distarce?
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MR. WARD: 1Is it in the handout?

MR. WILSON: Well, let me -- this page is not. This
is a proprietary page that we left out. But I wanted you to
see primary environments, secondary side, low stress
environments, secondary side high stress environments. And
these we judge to be most relevant for operating steam
generators.

Then we took alloy 600, mill annealed, and thermally
treated; 690 mill annealed and thermally treated; and then
alloy 800 with the KWU special shot pin treatment, and tested
them head to head in these environments.

And the main point I would draw your attention to, if
we take alloy 600 mill annealed in the primary area, stress
corrosion cracking in reactor coolant water, ten out of ten
cracked, if you thermally treat it, four out of ten. And this
is in 14,000 hours. And alloy 690, zero out of five; 690
thermally treated, zero out of five. We had no data here. We
didn’t run that in this test. But this, we would also have
zero out of whatever. It does not respond to this.

8o the primary, one of the primary advantages of 690
over 600 is the fact that it does not exhibit primary water
cracking. That is real important.

And if you look down in this area, the main drawback
of this material over here is the throughwall stress corrosion

cracking in a high stress, caustic environment. This would be
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representative of the top of the tube sheet where the tubes are
expanded .

And this is the reason that, among others, EPRI ha
recommended this material, and all the major utilities in the
world have specified this material for use in steam generators.

And now, incidentally, all major suppliers of steam
generators have manufactured tube bundles with this material.

This is a figure showing a cross section of a flow
model of this tube bundle. The main thing I want to draw your
attention to, in this figure, this is the hot leg half of the
tube bundle and the cold leg half. And this is a tube lane.
And this is a line of symmetry in the tube bundle. So this is
left off.

The main thing is, this zone in here has no tubes in
it. And the flow basically comes radially inward, and then
vertically up at this point. And I have a couple of figures
that we will show you. These are vectors. This part of the
bundle is pretty much in single phase flow. But I’ve picked
these figures because of our criteria to try to sweep sludge so
that it won’t settle in the area where the tubes are.

Do you see this here? What we have in the tube lane
in this area, right in these areas, are what we call tube lane
blocks. Their purpose is to stop, because there is very low
resistance in the tube lane, there is a tendency =-- See how

these areas get longer? There is a streaming effect here. And

J
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what we do is we, by putting a few blocks here, it is diverted
off, it slows down. In fact, this stuff starts turning
vertical in about here. You can’t see it in this figure. But
what is going on here is, that is a dead zone. What this
represents is in this zone, real low velocity. It doesn’t mean
that it is not going up. But it is not going sideways there.

I have another picture that might show that.

[Slide.)

MR. WILSON: These are contours of velocity. The
green areas are areas less than two feet per second, lateral,
which our testing demonstrates that sludge will be either, if
you go from two to greater, it will pick sludge up. If you go
from two feet per second to lower, sludge starts settling.

The idea is that this zone, the low velocity zones
are in the areas where there is no tubing, no tubes.

AS you can see, there is still an offset toward the
hot leg side. All generators have this. And if we don’t put
these blocks here, this streaming effect here, and the sare
thing from this side, tends to push this further out this way.

So that is one of the reasons that these blocks are
here.

In any case, one of the criteria we developed back in
the ’'70s was, you are going to have a low velocity point on the
tube sheet, remove the tubes from that zone, and put the

blowdown in that location. That way at least you have a chance
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for, in this case, we’ve got a cavity. There is a depression.
You know, a hole here. 8o any sludge coming over the edge will
tend to drop down and move out of the action as far as the flow
pattern that is going on here.

Slide.)

MR, WILSON: Now, this picture shows -- I didn’t know
what might interest you, sc I picked here, this is a figure
that shows some of the design basis for the top half of the
steam generator. The tube bundle is sized based upon the
performance figure I showed earlier, once you have the surface
area, and the top of the bundle is determined.

In this design, we decided on a 40-inch access space
for maintenance. Once we did that, that established this depth
line here. And our mud drum was 12 inches high. And so there
is a zone here -- and I will tell you more about the mud drum
in a minute -- but we established the top of the mud drum was
an elevation where we would set this low level trip. Okay, the
idea is that when the water level drops to this point, at this
elevation, there is a plant trip.

And incidentally, this span, this 95-inch span was
set based upon evaluations of how quickly the water level moves
and how much response time there would be for an operator, you
know, if something cccurred like there is an interruption of
feed flow, the water level would begin immediately dropping.

And so with the volume of the shell, we could determine how
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long it would take to reach this trip point from the nominal
level.

Actually, you can’‘t make it real long. I mean, it is
on the order of seconds. But I think we are on the order of, 1
think it was about 30 seconds, on that order, that we were able
to get in this span.

The high level trip point is at the top of these
primary separators. Above this, you flood these separators
out. So you pick that elevation.

And we felt like it was more probable to have the
event where you would trip on low level than high, and so we
put this level on the high side here.

There is another restriction on water mass. Energy
released to containment is partly influenced by how much water
is in the steam generator. So there is an upper limit to how
much you can put in here. We could not just arbitrarily take
this and put more water in it. So that has been factored in
also.

Above this is access space again. Two man ways, 18
inches in diameter provide access to this space, and these
dryers are in a single tier, parallel banks. And the steam
flow is out of these. 1% goes -- well, I can show you over
here. It goes out through the bank and then out the top, then
out the steam nozzle.

And these banks, the separators are standard veins




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

143
that Westinghouse has used in many plants for many years, but
just organized in parallel arrays. And at the top, the steanm
nozzle has a, what we call a stcam nozzle flow limiter. It is
made of seven venturis, and if there is a steam line break,
this limits the rate of energy released to containment. These
venturis choke the flow.

It also reduces, or controls the load on the steam
generator internals, if such an event were to occur. That is
also a feature that is standard in field units.

I will briefly describe the sludge collector, or mud
drum. This is just a figure that shows that sludge, there is a
low velocity sludge-settling region provided by this mud drum
here. And the idea is that settling, the sludge is only, it
would prefer to go here instead of here is the idea. And if it
is in the tube bundle, it really makes the designer’s job, it
sort of undoes the designer’s job. Sludge will build up around
the tubing and produce dryout, and then chemical concentration.
And even the best tube bundle design cannot stand up if sludge
is permitted to build up in the tube bundle.

So the idea here is to provide sludge a better home
than the tube sheet, and the tube bundle.

This figure is a little more detailed. The mud drum
is a cylindrical box. These primary separators pass through
it, and there is a top plate on it. We tested many designs.

Without the top plate, there is too much turbulence and nothing
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settles in here, but with thie top plate, with a small access,
the water in here is pretty stagnant. There is flow through
it, but very low velocity, and so, any particles entering stay
in the mud drum.

To give an example of the performance, this figure,
which -- what this figure shows is time, on this axis -~ the
diagram is with a mud drum, this diagram is without a mud drum
-- time and pounds of sludge in the experiment. What we did is
we had a half-scale tube bundle irn at room temperature and
upper shell assembly that we circulated water through.

We injected 80 pounds of sludge over a period of

time, got it into solution, and then we quit adding sludge and

then just monitored over 30 hours. You can see that, without

the mud drum, the stuff that’s suspended -- we had 34 pounds of
sludge still in suspension after 30 hours. On the tubesheet,
we had 29 pounds, and in other locations, 17 pounds.

When we put that mud drum in that loop, what was in
susperision was down to 12 pounds. So, in 30 hours, we cut by a
factor of 3 what was in suspension. This is equivalent to
blow-down, having a blow-down continuously of 4 percent,
believe it or not, as far as the effect on solids.

The mud drum held 53 pounds, and on the tubesheet in
this test, which didn’t -- we were counting the center zone,
also -- had 12 pounds, and then, in another locations, 3.

The main message here is that this 53 pounds in the
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sludge collector, in this case, was primarily in the tube
bundle, and so the value here, taking everything in suspension
out of this recirculating loop, in an area awvay from the heated
zone. That's the intent of this feature.

MR, CARROLL: I’m having a little trouble with the
phykical configuration of this guy.

MR, WILSON: All right.

MR. CARROLL: Back to your earlier drawing ==

MR. WILSON: This figure?

MR, CARROLL: Yes. I've got two-phase mixture
exiting the bundle.

MR. WILSON: Coming off nere.

MR. CARROLL: Coming vp there and going up into the
separators.

MR. WILSON: In hure, steam is coming off the bundle
here, steam-water mixture going through these separators this
way. Okay? Then what happens is the separators, through
centrifugal separation, puli the water out, and the steam goes
up and the water comes down. I’m going to draw in here a water
level. Lleot’s say it’s here, like this.

MR. CARROLL: All right,

MR. WILSON: This is outside these barrels.

MR. CARROLL: Yes.

MR. WILSON: So, what happens is that, in this zone

= and there’s water inside this box.
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MR. WILSON: Okay? And any water entering -- there
are exit ports here, It turns out this water level is not
exactly flat. In the center, it’s a little higher than it is
on the outside, There is a general flow regularly outward,

S0, there's a little higher pressure here. So, there’s flow in
and out, and the stuff that’'s inside here drops its sludge as
‘t passes.

The steam generator recirculates every =-- oh, I think
it’s about every 20 to 30 seconds the entire inventory goes
around the loop. 8o, you know, in a day of operation, when you
shut down the plant, just coming down, this thing is going to
clean up == sludge that’s in places will -~ when you quit
adding sludge to the feed, this thing will really =~ I think it
will clean itself up as you shut down.

MR, CARROLL: What am I seeing in the circle up
there”

MR. WILSON: That circle?

MR. CARROLL: Yes.

MR. WILSON: What you see here is the wall of the
riser barrel. Here are two walls, and there is a deck plate
that goes across the top.

MR. CARROLL: Okay.

MR. WILSON: 8o, what you are seeing is two

separators. This is the water in this base. This is the solid
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plate in the top of this motor.

MR. CARROLL: Okay, and that'’s to keep the turbulence
down,

MR. WILSON: Right, and these are little. This shows
an annular gap around this, where wvater can enter. These
little dots symbolize part.cles in the water.

MP. CARROLL: Okay. Now, how does this sludge-laden
wvater go from the nud drum box down to the blow-down?

MR. WILSON: Down to the blow-down. Okay. First of
all, it doesn’t, It stays in here. This guy is not turned on.
In fact, my recommendation is that this thing is not piped into
anything in the plant., When you come in to clean the bundle,
when there is a cleaning operation, you come in here and clean
this thing out.

MR. CARROLL: S¢, this is just going to accumulate
siudge.

MR. WILSON: Yes, it’s a collector ~- a sludge
collector, and the idea is that -- the reason for that, the
reason it’s good, I think, to isclate and not -- we’va done
tests with blow-down in place. It doesn’t change its
effectiveness,

What we have decided to do is -~ it has a built-in
jetting system -~ just two pipes like this, with nozzles on
them that, when we shut down, when the plant is in a

maintenance mode, then the s)udge would be in this tank alone,
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the jets would be turned on, and blow-down would be turned on,
and chis would be cleaned out.

This system has been tested in the lab, and in fact,
we sturt out with this deep of magnetite in the tank, solid
magnetite, and it was able to clean itself out., But anyway,
that's the concept.

MR, CARROLL: Okay. 1 was not clear on that,

Mk. WILSON: The idea, though, is that this is -~
this area is a much -~ we’re even trying to put these in field
units now, the idea that it is hard to keep sludge or get
sludge out, once it’s gotten in. I think that this thing will
== 1 thirnk, if it’s moving around, it will move -« transport to
this place.

MR. CATTON: Does the sludge build-up of this pipe -~

does it change its flow characteristic?

MR. WILSON: Well, remember, in this section, it’s a
dead zone anyway. It’s got a top on it, a bottom on it. 1It’s
got walls. The sludge that builds up in there, it’s not in any
major flow part of the steum generator.

[81ide.)

MR. WILSON: 1t really is not in the ~-- it’s sort of
like a side track that, you know, the trains don’t go in there
at all.

(Slide.)

MR. WILSON: In this figure of the steam generator--
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just to make sure it is clear, the water level is up heie.
What comes out up here goes through these. They are awfully
small. These primary separators go through the inside.

Steanm is going this way and water returning into the
pool. It goes behind the wrapper and goes down till we enter
the tube bundle here. This is really a dead end, and whatever
enters, exists on the perimeter. It really doesn’t change any.

You can just imagine it’s a real thick plate, if you
want.

(8lide.)

MR. WILSON: This picture shows a little bit more
about the primary separators. These separators are operating.
We just had a plant start up with this design. It was
developed for APWR. They are centrifugal and what happens is,
the steam/water mixture is spun. The water is stripped off and
steam exists the top.

These show a curved blade in here which reduces its
flow resistance. This is probably the lowest resistance
pressure drop separator in the industry. That is important
only in that it affects the circulation of the steam generator
at the higher resistance you have here.

This is a two-phase region and high resistance in a
two-phase region recirculating generator has a destabilizing
tendency. That means minor water fluctuations will occur if

you have a drop here. So anyway, this design has been tested
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and wvas tested as part of this program and actually operated in
the field with carryover. It couldn’t be measured,
incidentally, well belavw .1,

(Slide.)

MR, WILSON: This is just for completeness, the top
of the dryer. I wanted to show you how they were. As the flow
comes through the banks, each on2 of these banks, inside of
these banks are some veins that are shaped like this. As the
flow of steam -~ basically this steam ~- with water droplets,
passes through these pockets where the steam can make the turn
and the water can’t.

Water runs downs these pockets caught in a bottom
collection pan that goes to drains, and drains off. These are
intended for environments that have gualities of, say, 70
percent and above.

MR. CATTON: So we are looking about at the top, the
top one?

MR, WILSON: That is looking down at the top and this
is a cross section. 1 am used to seeing this figure, so 1
assume that it is obvious what it is, but you are right. You
take one of these banks and we look down on it that way and you
will see this cross section.

(Slide.)

MR. WILSON: This figure; I just thought I would

introduce to you an idea we incorporated into APWR., It affects
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the maintenance access and the channel head, down in the
channel head, because we have to inspect all of the tubing. Wo
do have refined on the periphery of the tube bundle, access to
these tubes is more difficult.

This is a 51 series steam generator, and you see
there is about 16 inches of space under the outer tube and
muybe two inches of radial distance. On APWR, we have changed
this to a large clearing radially and vertically and this shows
== it says a double-walleu region.

I1f we were to put a sleeve in this tube, there is
room to sleeve an outer tube. But this also goes for any kind
of tooling that you need to get inside the tube for inspection.
Access is very good on the periphery of this tube.

But the height of the channel head and its volume are
not changed. It turns out that where this was a sphere, they
came to this point -~ this is a sphere that comes to a point
out here. It just has a cylinarical section.

Also, with the center post that’s in this design -~
this has a little less primary volume than a standard steam
generator,

(Slide.)

MR. WILSON: I’m getting nesar the end. This 'S
that the features that are incorporated have been extensively
tested and most have already been implemented in operating

steam generators. Most of this was done in years ’'82, ‘83, ‘84
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and some in ‘85,

S0 we have gone ahead and taken many of the pieces
that are in the design and put them in replacement stean
generators that are operating. As an example, the 690 is in
field units at Indian Point and Cock Unit 2.

Another major enhancement of the tube material is the
sludge control I mentioned to you. Although it may not be
obvious to you, when I said 40 inches space above the tube
bundle, many field units have only 18 inches there.

The manways are all enlarged to 18 inches. Most in
the field are 16 inches, so these -~ I picked these three as
what I consider to be the three most important elements that
are in this design. Also, this last comment.

This design meets/exceeds all of the EPRI steam
generator owners design recommendations. There is a reference
handbook they put out for the industry and they recommended,
even suggested, a mag drum would be a good idea.

That concludes my prepared material.

MR. CARROLL: I take it you have better manway
closure designs than on Model 517

MR. WILSON: That is an interesting qguestion. Let me
say that the 51’s -~ there is a program in place that many of
the plants are changing over from studs to bolts.

MR. CARROLL: I know the first one that did and the

disaster that we had.
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MR. WILSON: In any case, bolted closures; that is an
interesting design point, There is a tendency when you have
two bundle corrosion, for customers to want many ways to get
into the tube bundle, yet each multi-closure is a source of
leakage.

What we have opted to do in this design,
incidentally, is the shell is sized to permit access openings.
This stress report covers analysis that all is required. You
can put three-inch ports anywhere by facing off the shell,
tapping some bolt holes in, but no buildup required.

That was a better option than putting in ports
everywhere, but I hear you. I’m not sure though that the
leaking manwvays is something that there has really been a
technological leap in yet, but operating plants are in need of
upgrading in design.

MR. CARROLL: Any steam generator questions?

MR. CATTON: Could you give me the name of the person
at EPRI that I might contact?

MR. CARROLL: Contact EPRI on which subject?

MR. CATTON: On the international program you
menticned to me earlier. You mentioned a program, French-U.S.

MR. WILSON: I would say Stanley Green is the man 1
believe who is the Project Manager or the Project Manager
reports to him, one or the other.

MR. CARROLL: Some of the guestions I had about



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

vibrations and so forth I can pursue with him,

MR. WILSON: As far as on the flow side, definitely.
He can bring you up to speed on the state-of-the-art in the
industry and the steam generator industry,

MR. VAN DE VENNE: The steanm generator is undoubtedly
the area in the reactor coolant system that most of the work
was done. The reactor coolant pump I really don’t want to
dwell on since we are using a standard model 100 pump that'’s
also on South Texas -- it’s really an identical pump. Just the
operating parameters are a little different than South Texas
but not much and the design flow is 100,000 gpm approximately,
which is typical for the range of Westinghouse plants.

Some plants have somewhat higher flows, maybe up to
105,000, This is a little bit less but it’s basically the
same.

The seal injection or the seal design is also
conventional and the number one hydrodynamic seal on the number
2 and 3 seals which come as a cartridge. The motor power is
800 horsepower, which is also identical to Soutl. Texas.

MR. CARROLL: 1Is that 12 KB?

MR. VAN DE VENNE: Yes, we have, well, we use 13.8
KB, which is nominal so the actual voltage is probably 13.2 or
something like that.

MR. WYLIE: 1Is that rating, is that the power

requirement that’s hot or cold?
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MR. VAN DE VENNE: This is the rating of the motor.
1 think the powver regquirement during cold is probably somevhat
higher. The motor runs slightly a® overload conditions and
during hot it’s less than this. The input power hot is
probably 6.5 or 7.

MR. WYLIE: Is that a water ccoled motor?

MR. VAN DE VENNE: VYes.

MR. WYLIE: Totally enclosed?

MR. VAN DE VENNE: Well, the way the design works is
it’s an air cooled motor where the air is cooled as it exits
the motor, so it’s really an air cooled motor with an exit to
prevent the air from being, the hot air being dumped in
containment thereby overloading the fan coolers, so it's really
a water cooled motor =-- I mean an air cooled motor with water
cooling. Then the bearings, of course, are cool.

MR. MICHELSON: It is an air cooled motor =-=- the
cooling air coming from the containment.

MR. VAN DE VENNE: Right, right,

MR. MICHELSON: Now the water cooling has nothing to
do with it except to keep from overheating the containment.
It’s the containment cooler,

MR. WYLIE: They could have done it different ways.
Some of them are totally enclosed in case you don’t circulate.

I don’t know why you don’t dc it that way. You could keep the

containment atmosphere out of it.
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MR. VAN DE VENNE: The other item is the pressurizer,
vhich is 2500 cubic feet, which is substantially larger than
any other pressurizer we have. The largest -~ our normal
pressurizer for the plant is 1800 cubic feet and £outh Texas is
2100 cubic feet. This one is 2500 and it has a traditional
distribution of 40 percent steam volume and 60 percent ligquid
volume and the heating capacity is 2500 kilowatts, which
contains about 15 to 2?0 percent margin, installed margin to
account for potential heater failures as time goes on.

We have three safety valves and three power operated
relief valves which are safety grade and AC-independent.

MR. CARROLL: What are they sized for?

MR. VAN DE VENNE: The relief valves are essentially
sized -~ the dominant sizing criteria is bleed and feed
operation.

MR. CARROLL: Safety valves or PORV?

MR. VAN DE VENNE: PORVs. Safety valves are sized
for a loss of load, traditional sizing.

MR. CARROLL: Does this plant use loop seals on -~

MR. VAN DE VENNE: Yes, it does.

MR. WARD: For feed and bleed, do you need all three
valves or two or one, what?

MR. VAN DE VENNE: It depends on the number of pumps
that start. You can live with two valves and four pumps or you

can have three valves and two pumps, so it depends a little bit
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on == we can take some tailures in the combination but not
failures in both, I believe.

MR. WARD: The fact that in ATWS analysis 1 guess
it’s more negative and a higher coefficient, did that feedback
affect the valve size here at all or do you just take what you
can get?

MR. VAN DE VENNE: No, not really. As I mentioned,
the safety valves are sized on a loss of load condition without
taking credit for the first safety grade reactor trip which is
high pressure, and that really is the sizing criteria and then
you take that safety valve and you do the ATWS evaluation and
you see what the results are.

Now as part of the policy issue with the staff, we
have made a commitment that we will revisit the capacity of
these valves at the FDA stage and we’ll do ATWS specific
analyses to verify that ATWS criteria ars met, so we may if
necessary increase these valves in size if ATWS analysis would
indicate that there would be a benefit.

MR. ORR: Llet’s see, the pressurizer spray comes from
where in this systenm?

MR. VAN DE VENNE: The pressurizer spray comes from
the cold leg. There is a six inch line from the cold leg.
Well, there’s two six inch lines from the cold leg that go to
the spray nozzle and they have a capacity of 1200 gpm total,

the two lines combined and there is an alternate spray line
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from the CVCS for those cases where the reactor coolant pumps
are not running and the cold leg pressure is not sufficient to
get spray.

That’s a typical Westinghouse design except that the
spray flow is quite a bit higher than our normal plants.

MP., WARD: And that is why? Simply because the
pressurizer is bigger?

MR. VAN DE VENNE: Yes, it’s simply because the
pressurizer is bigger and also we want to be able to control
bigger pressure swings more rapidly and not have to rely on
PORVS .

The intent of the PORVs is that they would never open
during a transient and so the size of the pressurizer and the
size of the spray are on that deaire not to open PORVs on a
full load rejection.

That sort of determines the size of the pressurizer
and the size of the spray flow.

MR. WARD: Now the backup spray, you say that’s from
the -~

MR. VAN DE VENNE: Chemical volume control system.

MR. WARD: Are those the makeup pumps?

MR. VAN DE VENNE: Charging pumps.

MR. WARD: That is not safety grade?

MR. VAN DE VENNE: No.

MR. CATTON: Now are there any lessons learned by
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Westinghouse from experience that Calvert Cliffs is having with
the pressurizer heater sheaths?

MR. VAN DE VENNE: Yes. 1 understand that we do not
use Inconel in our heaters. We have always used stainless
steel. 1In fact, I was very surprised that also Framatone has
gone to the Inconel and has basically run into the same
problem. We have never made that change so I don’t think we've
ever had any instances of cracking, stress corrosion cracking,
around the heater sleeves.

MR. CATTON: Will your PORVs handle two-phase flow?

MR. VAN DE VENNE: Yes. The intent is that they
would,

MR. CATTON: They'’ll be gualified for two-phase flow?

MR. VAN DE VENNE: They would be gualified for that,

yes,

MR, MICHELSON: Would they be qualified for the
select-all or two-phase?

MR. VAN DE VENNE: I think this question came up
before. The slug flow is =~ you are talking about clearing of
the loop seal?

MR. MICHELSON: No, mainly in case of overfilling of
the pressurizer early con and in certain kinds of events you may
get intermittent liquid and then steam phase and this creates a

so~called slug flow condition,

MR. CATTON: 1t depends on the void fraction. 1If you
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gualify your valve over the vhole of void fraction you would
include slug flow.

MR. MICHELSON: Not necessarily, by definition -~
there is a mixture of steam and water, I think., Slug flow
means 100 percent liquid phase followed by <=

MR. CATTON: But if you look at a flow regime map,
that’s right on it. You get a slug of water and then you get
steam, you get a slug of water and then you get steam,

MR. MICHELSON: Well, why do a datapoint in which 1
pass only water and then do another datapoint in which 1 pass
90 percent guality, it doesn’t mean that I’‘ve testea with
ligquid =~

MR. WARD: I think he’s not talking about the
capacity but the forces on the -«

MR. MICHELSON: 1 was referring to the forces too.

MR. CATTON: If you range over the right flow
parameters and void fraction you will include slug flow. I
mean you pick two phase flow and pick a region where it

wouldn’t bother anything.

MR. MICHELSON: 1 believe the drawing that shows Loth

ligquid phase and then 90 percent guality and the fact that
there is no test in between -~

MR. CARROLL: Your semantic problem, I think, is
you’re moving over this ==

MR, CATTON: Wall, you bet =~ when you say a two
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phase flow -~

MR, MICHELSON: But they don’t move over that range
necessarily. They get datapoints and then they draw a curve and
it looks like you're moving over a range, but you're really
not. You can move up and down the range, 1 suppose. If you
move up and down the range, certainly you ought to be able to
get slug flow,

MR. CARROLL: Are the PORV block valves capable of
closing against any postulated flow? And what is your basis
for your answer?

MR, VAN DE VENNE: We have motor-operated gate-valves
at this point in time for that, and I cannot say that they have
been tested for that particular condition., This is an area -~
and I think I have discussed it the last time -- where, at the
FDA stage, we will probably make a change in these valves, in
that we will use float valves in both the block valve and in
the PORV at the FDA stage, and we're pianning to do testing of
those valves in the first guarter of ’'91.

Once we have those test data in hand, then that
probably would be our intent to do that, and that design has
the advantage that with two identical valves in series, either
one can be the block valve and either one can be the primary
valve. 8o, if you get leaking in one of the valves, you can
close the other one and open the one that leaks, and that'’s a

big advantage of that particular design.
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Now, the only reason -~ well, first of all, we don't
want to upset the PDA stage, but the other thing is we really
don’t have test data on that valve, but we are planning to test
these valves in the spring of '91, and that's probably what we
will do. That testing would also, obviously, include some
closing.

MR, MICHELSON: Are you going to use flow restrictors
on that line? Are you going to have 1,000 pounds across the
flow valves?

MR. VAN DE VENNE: There are no flow restrictors, no.

MR. MICHELSON: That’s real rugged duty, then.

That'’s why you design safety valves the way you do, to take
those large pressure drops without total disruption. Good
luck.

MR. CARROLL: Okay. Any more guestions on the
pressurizer?

[No response.)

MR. VAN DE VENNE: The next item which is part of
Chapter 5 is the residual heat-removal system, and I would like
to defer the discussion on the specific diagram to the ESF,
which is immediately hereafter, because it’s really part of the
ECCS containment spray. It’s intertwined with that,

I just wanted to put the parameters up here. The
fact is we have four RHR pumps which also function as spray

pumps, and we have four RHR heat exchangers. So, we have
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substantial more redundancy in the RHR than conventional
plants, which really have only two RHR pumps, and there are
some advantages to this additional redundancy.

One, the line flows are generally smaller, vhich is
an advantage from the vortexing problem that occurs during --
potential vortexing that occurs, but like I mentioned, I will
have a picture of the system somewhat later.

An issue related to RHx is the fact that we use the
RHR relief valves for low-temperature overpressure protection,
LTOP, and the RHR relief valves are specifically sized for that
purpose,

MR. MICHELSON: How large are they?

MR. VAN DE VENNE: I think each of them is 6 inch,
but I'm not 100-percent sure of that, but it’s on the flow
diagram.

As part of using the RHR relief valves for LTOP, thre
RHR isolation valve auto-closure interlock has been eliminated.
8o, we do not want to get into a situation where these valves
would inadvertently close.

The system sizing is such that, with two out of the
four RMR systems =-- in other words, two relief valves are
sufficient to provide the LTOP function over the range of
conditions that it needs to be provided.

The power is removed from the RHR isolation valves in

those si:bstances that perform the LTOP function at any one
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point in time.

MR. MICHELSON: Could we go back to your first bullet
for just one second?

MR. VAN DE VENNE: Yes.

MR. MICHELSON: Pardon me, your second bullet. The
auto-closure feature was originally in there in the unlikely
event that you would lose the vater out the RHR system somehow,
like a pipe-break. Wasn’t that the purpose of it?

MR. VAN DE VENNE: No.

MR. MICHELSON: Let me ask it differently. What is
the purpose? What is the reason to have an auto-closure
feature?

MR. VAN DE VENNE: Mike Shannon will answer thatl
gquestion.

MR, SHANNON: Mike Shannon, Westinghouse.

The reason, I believe, originally, for the auto-
closure interlock feature was as a result of number of things
that resulted in RSB branch technology position 5-1, and that
was to isolate the RHR system against overpressurization in the
eventual =-- that overpressurization which would eventually
cause an inter-system LOCA.

MR. MICHELSON: What provision do you have, then, for
preventing loss of reactor coolant in the unlikely event of an
RHR pipe~break during shut-down and cooling?

MR. SHANNON: Well, there are several things. One is
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1 that we have shown, over tha years, and I think the staff now
. 2 agrees completely, that the additional risk of having an inter-
3 system LOCA =~
4 MR, MICHELSON: Not an inter-system LOCA, This is an
) RHR system break -~
6 MR. SHANNON: Well, okay.
7 MR. MICHELSON: «~ which may not be at the inter-
8 systenm -~
9 MR, SHANNON: 1t may or may not be, bu* when you
10 compare that aga‘nst the effects of having inadvertent closure
11 of the RHR suction isolation valves, it turns out to be safer
12 to not have that.
‘ 13 MR. MICHELSON: Let me ask =~
14 MR. SHANNON: Secondly -~ let me finish first.
15 Secondly, we've designed the RHR system at a higher design
16 pressure than in existing plants, so that it can take that RCS
17 pressure better.
18 MR. MICHELSON: Do you presently monitor reactor
19 water levels during shutdown cooling and also at the isclation
20 valves? There was a provision in the older plants. 1Is this a
21 provision in this plant?
22 MR. SHANNON: I didn’t follow your guestion.
23 Automatic isolation when?
. 24 MR. MICHELSON: Do you monitor reactor water level

25 during shutdown cooling to make sure the RHR pumping system
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isn‘t -~ and do you find the reactor water level is not
correct? Do you isolate this? Is that still on your reactor?

MR. SHANNON: As far as 1 know, if I follow you
correctly.

MR. MICHELSON: That is not the auto-closure you're
talking about here?

MR. SHANNON: No. This auto-closure is on a high~
pressure RHR,

MR. MICHELSON: You still have ar auto-ciosure?

MR. SHANNON: No, I don’t believe we have a single
auto~closure system. I thought I was answering your question
about monitoring during low water system level.

MR. MICHELSON: Then when you get to a certain trip
peint, what happens?

MR. SHANNON: Well, we are monitoring.

MR. MICHELSON: What are you monitoring?

MR. SHANNON: We have RHR monitoring functions held
in place.

MR. MICHELSON: What about at Diablo? Didn’t you
have the isolation of the RHR?

MR. CARROLL: We had the auto-closure feature, which
we got rid of.

MR. MICHELSON: What prevented you from pumping the
reactor dry when in isolation? There are several ways of

pumping water from RHR.
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MR. CARROLL: There was a monitor,

MR, MICHELSON: It was ar automatic isclation?

MR. CARROLL: No.

MR. MICHELSON: Even on the VWR? I thought you had
it on this.

This has happened in the real world, too.

MR. CARROLL: Part of the difficulty is ==

MR, MICHELSON: No. You isolate it and it makes the
operator go check and see what’s going on and why the water ie
disappearing.

MR. VAN DE VENNE: I believe if you wanted to prevent
or have some automatic signal to isolate on low water level,
you would not close the valves, because that would not solve
the situation. You would still ruin your pumps. In that case,
what you should do is trip the pumps.

MR, MICHELSON: You have minimum full bypass to
protect the pumps, I assume.

MR. VAN DE VENNE: No, no, no, no. I mean if you
close the valves, the pump will just immediately dry up. You
will go dry.

MR. MICHELSON: Don’t you have a minimum flow
protection?

MR. VAN DE VENNE: 1If you have no suction, there is
no minimum flow protection. If there is no water in the

suction, you would just go dry.
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MR. MICHELSON: I thought it recirculated.

MR. SHANNON: No. These are valves on the drop line.

MR. MICHELSON: 8o, they do not have the
recirculation?

MR, SHANNON: There is a recirculation of many flow
lines around the pump, but you have to have some feed to the
pump in the first place, but these isolation valves are before
where that mini-flow line comes back into the suction of the
pump. So, if you cut off flow, you have no feed to the pump at
all.

[Pause.)

MR. VAN DE VENNE: 1 can show you that when the
picture comes up.

As 1 mentioned, we removed the power from the RHR
isolation valves and subsystems performing the LTOP. There is
an alarm that will indicate that less than two subsystems are
aligned.

So, whenever the system is below 350 psi, the two
systems mvst be aligned, and if they aren’t, there will be an
alarm to the operators, and then, as a last measure, we will
also specify that, of the two remaining subsystenms that are
available, no more than one should be taken out any one time,
such that if anything happens here that would force you to
somehow have to isolate the one subsystem, there would be

another subsystem available that you could align at that point
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to still have the LTOP function available to you, and this
address several open DSER issues, also, that the staff asked
and asked for clarification and additional information.

That is what wve presented the last time. I don’t
know that I have to go through that unless you have any
qgquestions or that particular aspect, but again, this was one of
the open issues on the DSER, issue 54, We've had discussions
with the staff on that particular item.

The were a number of open issues on the RCS., These
are the Category 1 issues and the Category 2 issues. 1
mentioned there were two open issues here that were related to
LTOP and some other ones and if you have any gquestions or would
like to have some additional information on any of these, I can
provide that to you.

The other open issue that was mentioned was the one
that was part reactor cooling system and that referred to the
use of N16 and excore power detectors to reach a part of the
protection system and the N16 power meas. '‘ement is very similar
to the delta "T" measurement that we really have in current
plans and one of the objections here was to eliminate the RTD
bypass system which has been a source of trouble in operating
plants. So instead of using a delta "T" signal, we use an N16
signal which measures power directly.

As such, it does not really involve any fundamental

change in the protection system. 1It’s just a different way of
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measuring basically the same parameter. Our understanding is
that the staff’s revievw on this particular feature wvas not yet
compieted., We had this initial LSA as part of our PDA of the
RISA 414 and also it is =~ this system is installed in Comanche
Peak. So there is some actual experience with the system and
as far as resolving this, I think we will have to know a bit
nore about what the staff concerns are before we can come up
with a specific approach on this item.

MR. CATTON: Could you go back to the previous slide
for a moment?

MR, VAN DE VENNE: Yes.

(S§lide.)

MR. CATTON: On item 46, what is the issue on the
pressurizer safety valve sizing?

MR. VAN DE VENNE: The staff wanted us to commit that
the pressurizer safety valves during a loss of load event would
be based on ignoring the first safety grade trip signal. The
first safety grade trip signal that occurs is high prassurizer
pressure. So we confirmed to the staff that that indeed is the
case. So when you do the loss of load analysis, the first
signal is high pressure. You ignore it. You keep on going
until you get the next trip signal,.

MR. CATTON: So that’s no longer &n issue?

MR. VAN DE VENNE: I don’t think so. I’'m not sure.

MR. CATTON: On No. 55, the boron mixinrg natural
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circulation test; what’s the problem there?

MR. VAN DE VENNE: There was a concern on the staff
that during a natural circulation condition, there would be not
sufficient boron mixing to get the reactor subcritical, We had
previously committed that we would do a natural circulation
test as part of the first plant that goes into operation. We
extended that commitment in response tc the staff concerns to
state that included in this test would be an injection of boron
into the loops and a measurement of how the boron mixes in the
primary coolant system to make sure it doesn’t =-- I think the
concern is you get -~

MR. CATTON: I understand. It’s denser and it could
stratify in the bottom of the tank.

MR. VAN DE VENNE: Right, or it could be streaming or
something ‘ike that.

MR. WARD: 1It’s going to be a little late to find
out: isn’t it?

MR. VAN DE VENNE: I don’t really know that this is a
real concern. I think that it is good to demonstrate. I don’t
know whether it’s ever been cemonstrated in an operating plant.
1 know natural circulation has been demonstrated but I’m not
sure about the boron mixing.

MR. CATTON: There have been some poron mixing
simulator studies by Theophonus that might help you.

MR. VAN DE VENNE: Anyway, we've made the commitment
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that we would do them. So that should be resclved, I presune,
but I’m not sure.

MR. CARROLL: Does staff have any comments they want
to add to these open item issues on this chapter?

MT, LIANG: VYes, for the open issues, the
Westinghouse response to all the open issues on that list, wve
have preliminarily reviewed and we find no major problems with
it and some details may keep contact Westinghouse on resolving
them but in genaral, we accept those responses and rave no
preblem, The natural circulation boron mixing test is a
confirmatory kind of test. It's already demcnstrated in
current PWRs. In CE plant, in Westinghouse plant, we already
did the test and it was successful., So it’s just a
confirmatory kind of teust.

MR. CARROLL: Okay, well, I guess we're at this point
scheduled to take a break unless we want to move into the next
chapter. Let’s be back at 2:30.

[Recess. )

MR. CARROLL: Let us reconvene. Theo?

MR. VAN DE VENNE: Going sequentially, then, the next
chapter is Chapter 6, "Engineered Safety Features."

Although the containment is really described in, I
guess in Module 3, I just wanted to put these parameters up
here, just for completeness sake. It is a spherical steel

containment, diameter of 197 feet, 1.65-inch thickness,



conventional SA~537 material. Design pressure is almost 47
pei. And the free volume is 3 million, a little bit over 3
million cubic feet.

The next item following the SRP would be the ECCS.
And the ECCS function is one of the functions that is performed
by the integrated safeguards system. The other functions are
the containment spray and the residual heat removal functions
that are also performed by this system.

The system consists of four subsystems which are
identical, and each of these subsystems is shown in this
pictu.e. And you undoubtedly have seen this before.

The main features are, there are four high head
pumps, or in eacn subsystem one; four low head pumps -- as I
mentioned they perform the spray or the RHR functicn == an in-
containment refueling water storage tank that provides a

continuous supply cf water to both pumps; four accumulators,

600 psi conventional type but larger; and four low-pressure

accumulators that we choose to call core reflood tanks.
The emergency core cooling takes suction from the in-
containment refueling water storage tank through a valve that

is normally open, and injects it into the reactor coolant

system (indicating].

So on an "8" signal, the only action that has to take

place is to start the pump. There are no valves to move at

all.
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MR. CARROLL: That is physically correct, the
separate nozzle that it goes into?

MR. VAN DE VENNE: Right. It is a separate nozzle on
the vessel that is located between the hot and cold legs, at
approximately the same elevation as the hot and cold legs.
Okay?

So it is a separate nozzle. It is a six-inch nozzle.
Most of this piping is actually aix-inch except the suction, I
believe, which is eight-inch.

MR. CARROLL: And why is it that you didn’t go into
the cold le3 piping?

MR. VAN DE VENNE: The advantage of going into the
vessel is that you don’t have a spilling line.

MR. CARROLL: Okay.

MR. VAN DE VENNE: So you can economize on pump size,
ana you g=t in general more delivered flow with a smaller pump.

On a best estimate case basis, we have done analyses
to shcw that the core remains covered for breaks up to six
inches. The Japanese MHI, our partner, has done analyses to
show that the core does not uncover up to breaks of 12 inches.
The code with which that analysis was done is, you know, it is
not a code that we are very familiar with. So I cannot vouch
for the accuracy of this result. But I am sure that we can
sustain quite large breaks without even uncovering the core.

And one reason is that these pumps are generally
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i sized, and if you have any loop break on a best estimate basis,
. 2 all four pumps will deliver. There are no spilling line

3 considerations, which has always been a problem in current

4 analyses.

5 The high head pump has a mini-flow line which goes

6 back to the emergency water storage tank, which is sized for

7 continuous operation of the pump. The parameters that are

8 provided in the SER are preliminary. When we buy the pump, we

9 would specify to the manufacturer that the miniflow has to be,

10 we would specify how much flow we want delivered and then the

& | vendor would have to tell us how much miniflow he wants in

12 order to allow the pump to run contiruously without damage.
. 13 The value for miniflow that is currently in the book

14 is our best estimate at this point in time.

15 The high head pump can also be tested over its full

16 flow head curve via this line here. With the reactor at power,

17 by opening these valves, and this being a throttling valve, you

18 can actually test this pump at any point of the curve by

19 providing a different amount of throttling at this particular

20 point. And that includes full flow testing at runout

21 conditions.

22 Another point worthy of note is that the shutoff head

23 of this pump is about normally 1800 psi, which is below the low

24 pressure trip setpoint for the reactor coolant system. So it

’ 25 cannot really inject into the reactor coolant system during any
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normal conditions. It will just not deliver, because its
shutoff head is insufficient to do so.

MR. WARD: 8o, feed-and-bleed is with the charging
pumps?

MR. VAN DE VENNE: No. 1It’s just the high-~head

pumps, because in feed-ani-bleeds, you open the PRVs, and the

pressure comes down to about, based on the analysis of what we
have done, in a range of 1,100 to 1,300 psi. It tends to hang
up at the safety valiL: set point of the steam generators. When
the steam generators are still hot, that’s where you tend to
hang up, then over the long term, pressure will continue to
increase.

MR. WARD: It just hangs up because of the load?

MR. VAN DE VENNE: Yes.

MR. WARD: Let’s see, the accumulators fire at 600
psig. What about the core reflood gates?

MR. VAN DE VENNE: The core reflood things fire at
200 psigqg.

MR. WARD: What have you based those two numbers on?

MR. VAN DE VENNE: The accumulators really =-- the 600
psi is an historical or a traditional number. We have done
some sensitivity studies at other values, but if you go lower,
you may get into trouble in immediate breaks, where the
pressure may want to hang up and where you want these

accumulators to deliver. 1If you go to too high a pressure,
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they may empty too quickly when you have a large break. So,
the 600 is a good number to use for those. Six-fifty would be
okay, but 600 is our traditional design and it works well.

These really perform the function of a low-~head pump,
80 the shut-off, where they start to deliver, is similar -- not
giite the same, but in the similar range of where low-head
pumps traditionally deliver, and these deliver over a period of
about 15 minutes -~ 15 to 20 minutes, and they take care of the
reflooding of the core. Once the core is reflooded, one high-
head pump has sufficient capacity to continue the core cooling.
The high~head pumps, on their own -~ two of them would not be
sufficient to reflood the core, because they wouldn’t provide
enough flow.

MR. WARD: Now, when you have done those analyses, Or
you said the sensitivity analyses, what codes have you used?
Have you used best-estimate codes?

MR. VAN DE VENNE: No. Basically, we use SATAN and
BART, which is our traditional code.

MR. WARD: Those are evaluation model codes.

MR. VAN DE VENNE: Right. Thos¢ are evaluation
models.

MR. WARD: That doesn’t seein like a very good idea to
ne, to design the system based on biased codes.

MR. VAN DE VENNE: Well, the only code in best-

estimate space that’s really available is COBRA/TRAC.
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MR. VAN DE VENNE: And that was not available when we
did the system design. COBRA/TRAC is only something that'’s
formalized or finalized in the last 3 years or so. Now, we
have done some --

MR, WARD: What if a COBRA/TRAC calculation or some
best~estimate calcvla‘’ion showed you there was a different
optimum set-point for those accumulators in the core reflood
tank?

MR. VAN DE VENNE: I don’t knoew that we really could
get a very different answer. About 2 years ago, we ran sone
COBRA/TRAC, at the special request of the Japanese, on the
reactor. We only really ran the blow-down.

MR. WARD: Yes.

MR. VAN DE VENNE: But we did not find a large
difference between COBRA/TRAC and SATAN, which is the normal
blow-down code that we use. The big disadvantage of COBRA/TRAC
is that it’s horrendously expensive.

MR. WARD: But you said you haven’t found much
difference.

MR. VAN DE VENNE: No, we didn’t see a large
difference, for instance, in the pressure behavior or even in
the temperature behavior, early on. Now, I don’t know about
the reflood, but we didn’t see a large difference. It was

slightly better, but not a whole lot.
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This plant is a bit unusual in that it’s blow-down
limited. Our peak-load temperature occurs during blow-down,
and that’s not traditionally the case with PWRs. Our PWRs are
generally reflood limited.

MR. WYLIE: 8o, you have four trains and two could do
the job, right?

MR. VAN DE VENNE: Correct. Well, there is one
special case, which is a break in one of the nozzles, which is
the limiting small break for this plant, because i® ycu break
one of the nozzles and you fail two pumps because of an
electrical failure, you have just one pump left, and that case
was analyzed and provided acceptable results. 1In fact, it
provided no core uncovery, also. So, from a small-break point
of view, that is the limiting small break. Any break greater
than 6-inch, by definition, is not in the injection lines.

The emergency core cooling parameters are shown here.
The pump flow is about 1,000 gpm, which is bigger than most of
our high-head pumps. Typically, our high-head pumps deliver
more like 500 or 600 gpm at run-out. So, we have four bigger
pumps than our traditional two smaller pumps.

The accumulators are 2,500 cubic feet. A typical
accumulator, for inst.ance, is 1,350 cubic feet. So, they’re
almost twice as big, and in fact, we’ve done analyses where we
failed an accumulator, and we basically see very little

degradation in ECCE performance. So, we can take a failure of
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an accumulator, which, traditionally, is not assumed, because
it’s a passive component, but if a check valve were to fail in
an accumulator, it doesn’t really hurt the ECCS performance
during a large break.

MR. WARD: You mean that means --

MR. VAN DE VENNE: OCne spills, one fails, and two
deljver.

MR. WARD: Okay.

MR. VAN DE VENNE: Okay?

The core reflood tanks are 2,000 cubic feet, and as I
mentioned, the operating pressure, when it starts, is 200 psi.
Of course, as time goes on, during the transients, that
pressure will tend to drop.

Finally, the in-cnntainment refueling water storage
tank is 580,000 gallens. It’s a large tank, and its size is
basically determined by the need to fill the refueling cavity.
It’s not really an ECCS sizing. It’s baced on some other
consideratinns. That’s why it’s so big. It probably could be
smaller if that requirement didn’t exist.

Going back to this picture and looking at the spray
pump, or the low-head pump, the spray pump is also normally
alignec to the in-containment refueling water storage tank and
is set to deliver to the spray headers, except in this case,
there is a "crmally closed valve located in the discharge line

to prevent spraying the containment, in case of an inadvertent
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pump start. So, there is a normally closed valve that opens on
a spray signal, and of course, the pump starts, also, on a
spray signal.

The mini-flow on the low-head pump is taken by the
rmini-flow heat exchanger. Similar to the high-head pump, the
low-head pump can also be tested at power, by opening this
valve and, again, going through this pass here. So, the low-
head pump can be tested at any time during plant life.

The containment heater removal spray pumps; there are
four. Their design flow is about 3325 gpm and they have a
fairly low design head, of course, of 155 psi. 1In addition to
the containment spray pumps, we have safety grade containment
fan coolers which also take care of post-accident heat removal.
There are four of these fan coolers and their heat removal rate
is 80 million BTUs per minute.

Now, in our containment analyses, we have assumed
that only one unit is assumed to operate post-accident. 1In
fact, only one unit is started in a post accident environment.
The reason for that is the heat removal rate is so high that if
you started both, you would tend to heat up the component
cooling water system to a degree where you could run into
problems with motor cooling and seal cooling.

On a high pressure containment signal, only one fan
cooler in each string is started and if you then assume a

single failure, you are left with only one fan.
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[Slide.)

MR. VAN DE VENNE: 1 talked earlier about residual
heat removal. The lower head pumy is also used for residual
heat removal. If you want to go to residual heat removal, this
valve is closed -- this valve is closed; this valve is opened
and these valves are opened and you take suction from the hot
leg and inject it into the reactor coolant system. Cooling
takes place in the residual heat removal heat exchanger.

MR CATTON: How much of that system is capable of
having full system pressure?

MR. VAN DE VENNE: The design pressure of the suction
piping is nominal 900 psi, but the actual design pressures are
higher than that, because the piping is at a selected ~--
whatever the schedule is ~- so the piping is about, I believe,
about 1500 psi design pressure.

Now, it could take 2250 before you get to failure.
The weak point will tend to be the seals of this pump, and
there will probably be leakage from the seals if you would ever
get to that kind of pressure.

MR. CATTON: And the heat exchanger?

MR. VAN DE VENNE: The heat exchanger has a 200
design pressure because all of this is like 2000 psi. They can
take much more than 2250. I believe that this -~ I have
discussed the system aspects. Maybe a couple of minor items:

The high head pumps are also used for boration during
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a safety grade cold shutdown scenario. 1In that case, there are
two letdown lines provided with a fixed orifice and you can let
down flow from the reactor coolant system -~ in this case,
solid flow -~ I mean, not steam, and you can inject with the
high head pumps and this is an emergency boration type of
situation, safety-grade boration situation.

The other thing that you can see here is that the
overflow from the pressurizer relief tank also goes back into
the emergency water storage tank, so any discharge, for
instance, during a bleed-in feed from the pressurizer relief
valves -- power operated relief valves -- will go to the PRT
and when the rupture disk breaks on the PRT, it’s piped down to
this tank, so that .n a bleed and feed scenario, you will not
contaminate the containment with water. You will obviously get
some steam from steaming in this tank, but you will not flood
the containment during the bleed and feed, because it’s what we
call a semi-closed loop.

MR. CATTON: What about the steam generators? They -
- do they dump to that?

MR. VAN DE VENNE: The steam generator overfill
protection system also dumps to DWST, yes. That’s a (pecific
steam generator tube rupture feature. I guess we’ll get to
that in Chapter 10.

The combustible gas control ==

[Slide. )
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MR. VAN DE VENNE: It is here. We have redundant,
in-containment electric hydrogen reconmbiners. We have hydrogen
igniters with a Class 1-E power supply. At this point in time
~= I will get back to this ~- we have no Reg Guide 1.7 hydrogen
purge system, but the operating purge system could perform this
function if it was necessary.

The system is there and it has the required valves
that can be opened. They are safety grade valves, so it could
be used for that purpose. Then, of course, there is a
containment hydrogen monitoring system and this provided for
combustible gas control.

One of the open issues on this one. I will get back
to that a little bit later when I talk about the open issues in
this chapter.

MR. CATTON: What kind of igniters? No plug?

MR. VAN DE VENNE: At this point, you know, it’s flow
plugs, but there is avaiiable -- but apparentiy we haven't
looked into that at this point in time.

MR. CATTON: How do you decide where to put them?

MR. VAN DE VENNE: Well, the igniters will have to be
for local hydrogen control which means that they will have to
be in the exit from the loop compartments where the loop
compartments fit to the upper part. They will also have to be
in the EWT, because there may be a hydrogen accumulation there

and there will be hydrogen igniters for global hydrogen control
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which will tenu to be in the top and that gets us to your
concern about the qualification up there.

MR. CATTON: You're going to follow up on the paper 1
gave you?

MR. VAN DE VENNE: Right.

(8lide.)

MR. VAN DE VENNE: On fission power control which is
also in Chapter 6, the only thing I want to mention here is
that we do not have a spray additive system. That is a change
that has been implemented on a number of operating plants, but
I think this is the first time we did some detailed evaluation
on what the benefit of an evaluation system is.

It turns out tc be a rather small benefit in dose
reduction. Then because we have a double containment, we have
an annulus exhaust filtration system which uses charcoal
filters to keep the annulus at a negative pressure and exhaust
whatever releases there are to the stack.

MR. CARROLL: Your statement about spray additive
assumes that you keep the pH at 7 or above?

MR. VAN DE VENNE: Right. Yes, I think so, yes.
T:sre still has t2> be an additive system just for long-term pH
control, but it only has to be put into operation after several
hours.

MR. CARROLL: Well, the baskets of trisodium

phosphate, right?
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In terms of the open issues, I first may as well put
this up here. There were a few Category 1 issues. I don’t
want to dwell on those unless you have any questions on them.

MR. CATTON: We would just like to know what the
issue is for 1661.

MR. VAN DE VENNE: The first issue on low head pump
deadheading, we stated in the SER that the low head pumps could
be used for core cooling in long term, which is true, because
if you do not need spray anymore, you can isolate this and you
can use the low head pump as well as the high hecd pump for
long-term core cooling because either one can deliver through
this pass.

The staff was concerned that with these two pumps
operating in parallel, the low head pump would deadhead because
its shut-off head is much lower and it would damage itself.

Our response was that there really is no intent to have both
operating at the same time.

In other words, for long-term cooling, you only need
one of eight pumps and you would not run both in parallel.
However, in any case, the mini-flow is sized to allow this pump
to run continuously so that there would be no damage in any
case, but the operating instructions would have to state that
you would only run one of these pumps for long-term

recirculation.
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MR. MICHELSON: Why doesrn’t that mini~flow protect
wvhen you’re on shutdown cooling?

MR. VAN DE VENNE: Well, if you’re in shutdown
cooling, this valve is .. losed.

MR. MICHELSON: The other valves unfortunately aren’t
on that drawing.

MR. VAN DE VENNE: These are open. These are open
and what happens, as soon as you close these valves, this pump
is going to run dry because it has no suction.

MR. MICHELSON: Where is the water going to?

MR. VAN DE VENNE: You’ll inject it into here.

MR. MICHELSON: Oh, no, no. Cbviously you have to
close the isolation on both sides, close the dischaige and the
suction and go on your mini-flow circulation and unless you’ve
got a leak in a system, it works fine and that’s what I thought
it was all about. That'’s the heat exchange I was trying to
explain before.

MR. VAN DE VENNE: Okay, I understand.

Mk. MICHELSON: Because otherwise, you’d have a real
argument if single failure, inadvertent actuation can knock out
an RHR pump, then I guess if you just accidentally close the
suction valve.

MR. VAN DE VENNE: As we mentioned, the power is
removed from the suction valves during LTOP operation.

MR. MICHELSON: Yes, but during shutdown cooling, you
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certainly have control over them and if you inadvertently close
one for whatever reason, you destroy the punmp.

MR. VAN DE VENNE: That’s why we move power.

The next guestion related to --

MR. MICHELSON: You missed my point. The point is on
shutdown cooling, they have to be open. Obviously == I don’t
think you remove power during shutdown cooling. I think only
during normal operation.

MR. WARD: That’s not what he said.

MR. MICHELSON: You mean you’re going to remove power
at all times except when you want to operate them?

MR. VAN DE VENNE: When these are used for LTOP, what
we’'re saying is that power will be removed. There is a relief
valve which is not shown here but these relief valves on this
suction line here are used for LTOP. What we're saying is that
when they are used for LTOP, this will be removed.

It’s a relatively small window but it’s only really
during cooldown when you’re at 350 to 200 and when you start
up.

MR. MICHELSON: But during shutdown cooling, the
valves are cpen.

MR. VAN DE VENNE: During shutdown cooling =~ for
instance during midloop, you would not remove =-- you wouldn’t
have to remove the -~

MR. MICHELSON: What happens is you inadvertently
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close one during -- you don’t cutoff the power during shutdown
cooling; do you?

MR. VAN DE VENNE: I guess we haven’t really made
that determination.

MR. MICHELSON: I think not, but because -- if you
start pumping the reactor dry, you better be able to shut the
valves real quick.

MR. VAN DE VENNE: 1If you shut this valve, I think
you run this pump dry.

MR. CARROLL: I guess what Carl is saying is he
doesn’t see how that happens if you have ==

MR. WARD: An interlock to close the suction -~ the
discharge valve.

MR. VAN DE VENNE: You’ve got to get them both then,
yeah. 8o you’d have to define some logic that says if either
of these valves close when the pump’s operating, you close that
valve.

MR. MICHELSON: You define water level in the
reactor. If the water level gets tco low and you’re on
shutdown cooling, you better isolate the RHR system until you
figure out what happened. That’s the logic I thougnt was
normally used and apparently not on APWR.

MR. SHANNON: I think the experience in the industry
has been that when you have those kind of interlocks, the risk

of inadvertent closure of the valves due to spurious signals is
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just too great because it only takes one signal to close the
valve and as soon as you close the valve, either the suction or
the discharge or even both, tnen you lose RHR and we found that
in certain shutdown modes, if you lose RHR, you can uncover the
core very quickly.

MR. MICHELSON: Apparently that thing you call RHR
cooling there doesn’t work to that case. That’s what you’re
saying, that a heat exchanger which I thought was there to

protect the pump doesn’t work then?

MR. VAN DE VENNE: This one is always operational.

MR. MICHELSON: But it doesn’t do you any good ==

MR. VAN DE VENNE: If you run dry. No. If you run
dry, it doesn’t do you any good. If you close this and this,
it would be okay.

MR. MICHELSON: I tnink you missed the point. 1
think running dry sounds like a simple expression, but there is

a problem, even if you are draining by gravity, which it’s not.

The reactor vessel which is still hopefully full of water =--

19 MR. VAN DE VENNE: This pump is 3300 gallons a
20 minute. I don’t know how much water is in this line.
21 MR. MICHELSUN: That pump is zero gallons a minute if
22 you shut off the suction.
23 MR. VAN DE VENNE: And the discharge. 1 agree.
. 24 MR. MICHELSON: Even if you shut off the suction,

25 you’ll just stir it up and create a big steam void in it if you
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don’t have that little heat exchanger, but it isn’t going to
pump -~ you can’t pump the piping dry. It just doesn’t work
that way. I can sure void part of the piping and there’s no
doubt of that.

MR. VAN DE VENNE: This is at a low point in this
whole piping system.

MR. MICHELSON: Yes, the vessel’s the high point.
It’s full of water. 1It’s all a c'2sed loop, a tank, a big tank
up on top that closed loop. 1It’s much higher than the pumps.
Its much higher.

MR. VAN DE VENNE: But there are check valves here.

MR. CATTON: 1Is that pump below the storage tank?

MR. VAN DE VENNE: Yes.

Remember during RHR, this is closed. This is closed
during RHR.

MR. MICHELSON: It starte spinning there and making
steam inside the pump.

MR. WARD: You damage the pump.

MR. MICHELSON: No.

MR. WARD: I don’t know if I would want to depend
upon *hat little flow.

MR. MICHELSON: What do you suppose protects the
pumps when you have an accident and you aren’t ready to inject
into the reactor and it’s sitting there in the suction on the

tank there ready to go? There’s no water circulating in that
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system except through the heat exchanger. It is there to
protect the pump.

MR. CARROLL: Discharge shut off.

MR. SHANNON: But it has suction available to it at
that point.

MR. VAN DE VENNE: The normal test mode in fact is
deadheading because normally when you test this pump, this is
closed and you'’re correct, in that case when this valve is
open, you are just circulating here and you can do that
forever.

MR. CARROLL: Carl, I can see a situation where I
fill this pump with steam and I don’t have any differential
pressure driving water through that mini-flow bypass.

MPR. MICHELSON: I don’t want it to get that far out
of hand. It doesn’t void the piping. It just voids the pump.
That'’s where the heat input is.

MR. WARD: The pump can sure do that fast, though.

Real fast.

MR. MICHELSON: Yeah, it does it in a matter of about

30 seconds or so but it doesn’t pump the piping dry.

MR. CARROLL: That can create a situation where the
suction and the discharge of the pump are at about the same
pressure and you’re not going to get any flow through the
little mini’s.

MR. MICHELSON: Yeah, that’s right.
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MR. VAN DE VENNE: The other question of the staff
related to the analysis assumption because in the document, we
mentioned in several cases that the system could take more than
one failure. I mentioned, for instance, the accumulators and
we confirmed that the SER type Chapter 15 analysis was done
with a single failure but we have done initial analyses which
are not reported in the document on that same best estimate
basis where we would assume two failures. Then the open issue
61 asks us about the required minimum flow for each break size
and I guess the explanation there was that generally, we do not
design an ECCS in that munner.

We establish a required large break flow and we
establish a required small break flow and then verify that
given these two boundary conditions, that in between, the
system performs adequately and, in fact, it would be possible
and these are not by any means minimum flows because, as I
mentioned, we can sustain more than one failure. So we
obviously deliver too much flow, but it would be impractical to
run so many analyses to establish exactly what the minimum flow
is that'’s required for each condition.

The next item relates to, comes from Chapter 3, where
we talk about in-service testing of these pumps. And I would
like to briefly open this up.

During guarterly testing of the pump, you would

normally verify the suction pass. If you want to, you can
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verify the injection pass up to beyond the heat exchanger, but

you cannot verify the operability of this part, because the

design pressure of the pump is such that you cannot really

inject into the reactor vessel.

MICHELSON: What flow rate roughly can you return

back to the storage tank?

MR.
flow, but you

MR.

MR.
Yes.

MR.
same thing?

MR.

MR.

so, then?

RHRs .
MR.

Now,

VAN DE VENNE: The miniflow is normally a small
can go full flow in this pass here.
MICHELSON: 1Is that a tull flow test return?

VAN DE VENNE: That is a full flow test line.

MICHELSON; How about on the RHR? 1Is that the

VAN DE VENNE: Same. Full flow test line.

MICHELSON: That must be what, a 12-inch pipe or

VAN DE VENNE: No. This is six-inch pipe.
MICHELSON: Six-inch?
VAN DE VENNE: Yes.

MICHELSON: Oh. That’s right. These are small

VAN DE VENNE: This are not so big RHRs.

the other comment that we made is that this part

of the injection line gets "de facto" tested as part of the RHR

operatior.. Because with the RHR operation, you use this flow
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pass to inject into the vessel. So once a year during RHR or
whatever it is, you test this flow pass here.

The spray pump really, you do not test this part here
with water, for obvious reasons. So the discharge of the spray
can only be tested really up to say here. And normally I
understand some tests are done with smoke or some kind of
device to verify that there is no blockage here. But
obviously, the capability of testing the spray discharge line
is limited.

All valves can be stroked at power. There is no
valve that cannot be exercised over its full range in this
system during quarterly, or whatever testing is required.

And I guess these points are summarized on this
slide.

[Slide.)

MR. MICHELSON: I think the important point, though,
that you should empnasize, when you say valves can be stroked
at power, I'm not sure what that meant. I assume you meant
really the valves can be stroked when the plant is at full
power. 1Is that right?

MR. VAN DE VENNE: Right.

MR. MICHELSON: The problem you get into, of course
ies, depending on how you set up the test to stroke it at power,
you may or may not have any differential pressure aciross the

gate at the time you stroked the valve, and of coursae that
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differential pressure is crerting a significant portion of the
total load. So if you don’t have it, you have a nominal load
test of power.

MR. VAN DE VENNE: Right.

MR. MICHELSON: Even though you do the stroke.

What are your intentions on in situ testing? It is
going to be nominal differentials or full differentials?

MR. VAN DE VENNE: Well, one thing to remember of
this system is that there are very few valves that -- first of
all, no valve has to operate to perform the ECCS function.

MR. MICHELSON: They are all already open?

MR. VAN DE VENNE: They are already open. That needs
to be open. So this is really a containment isolation valve,
and that is why you would test it. There is on reason to test
if from a -~

MR. MICHELSON: If you can isolate with it, it might
very well be because there is a large flow that you are trying
to interrupt. The assumption here is, of course, that the
check valve for some reason has failed and now you are getting
a large reverse flow, and you have to interrupt it with your
gate valve.

MR. VAN DE VENNE: There are two valves here.

MR. MICHELSON: Well, whichever one you use is where
the differential pressure will appear.

MR. VAN DE VENNE: Yes. But this is a globe valve.
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I think this is more easy to close against flow.

MR. MICHELSON: Depends on which way it was mounted.
If it was mounted for normal flow it would be wrong for it to
be extra loaded for reverse flow.

MR. VAN DE VENNE: I grant that. But the primary
function of this valve is a containment isolation valve, and
that is what it would be tested for, normally.

MR. MICHELSON: But it has to open against the full
heaa of the pump when it i> waiting to inject. 1Is that right?

MR. VAN DE VENNE: No, because it is normally open.

MR. MICHELSON: Wait a minute. Excuse me.

MR. VAN DE VENNE: This valve would never be closed
under any condition that I can think of, because even if you
had a containment isolation case, you would still want to use
the high head pump to inject.

MR. MICHELSON: How about your RHR pumps? That valve
is normally closed until you get down to some 500 pounds
pressure or something?

MR. VAN DE VENNE: This valve is a, this is like a
150 pound pump.

MR. MICHELSON: The flooder. Yes. 1Is that only a
150 pounds of pressure?

MR. VAN DE VFNNE: Pump. Yes.

MR, MICHELSON: Extremely low head, then.

MR. VAN DE VENNE: Well, it is a spray pump.
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MR. MICHELSON: It is the RHR Pump that is also
injecting into the vessel, isn’t it?

MR. VAN DE VENNE: Right. But on the RHR, the
suction pressure and the -- You know, you'’ve got a high suction
pressure.

MR. MICHELSON: Post-accident, I don’t know what I
have down in the containment. You are designing for no
containment pressure as the worst case in terms of your NPF.

MR. VAN DE VENNE: No. This pump is a centainment
spray pump. And it is designed -~

MR. MICHELSON: Then I am misreading the drawing. 1
thought it was RHR as well.

MR. VAN DE VENNE: It is also the RHR. But the RHR
pump is not used during ECCS. It is purely an RHR pump.

MR. MICHELSON: Okay. Not at all.

MR. VAN DE VENNE: These things are used for low
pressure injection.

MR. MICHELSON: You will never crank it up on an ECCS
signal, that sort of thing, just for containment spray?

MR. VAN DE VENNE: Right.

MR. MICHELSON: Now, you have to open it against the
head of the pump.

MR. VAN DE VENNE: Right.

MR. MICHELSON: Still has to be opened against

whatever the head of that is. And that is something more than
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150 pounds.

MR. VAN DE VENNE: Yes.

MR. MICHELSON: That doesn’t mean that the valve is
in high cotton, because the operator has to account for some
500 or something. 150~pound valves fail to open, too, if the
operator is not big enough.

MR. VAN DE VENNE: I guess the summary of all of
these points that I made is shown here.

In addition, as part of this thing, we will commit
to, at the FDA stage, to provide the frequency of pump testing
and valve testing as well as disassembly and inspection. We
will also include valve and pump diagnostic systems, whatever
is available at that time, and information on pump and valve
prototype or insitu testing.

So these are some of the things that we have. Now, I
think our response to this item was probably not sufficient,
and this is probably new information to the staff. And 1 guess
they will have to review that.

We will change our description, whatever we provide,
in response to the DSER.

The staff requested detailed descriptions on how
various pump and valve tests will be performed, and that is,
the detailed test description is something that we feel should
be deferred to the FDA stage.

MR. VAN DE VENNE: Another thing is --
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MR. MICHELSON: At the FDA stage you'd have to comply
with whatever the version of Section 11 of the Code requires at
that time, anyway.

MR. DONATELL: Right, that’s correct. It’s certainly
tco early in the design, I think, to really get into the hard
parts of IFI and IST.

MR. VAN DE VENNE: I should mention that the
emergency feedwater pumps also include the full flow test
capability. That’ll come up during Chapter 10.

The other question from the staff was on the minimum
containment pressure that we assumed during LOCA analyses and
this refers to Appendix K. We provided the response that the
containment pressure was above the minimum pressure that we
assumed, which is conservative, and I guess the staff is
reviewing our responee.

The next item refers to containment pressure 24 hours
after the accident. The background here is tuat GDC~38
requires that containment pressure be reduced rapidly following
a postulated design basis accident and the staff’s position
probably has been ~-- although it’s really maybe never come up
in any detail -- is that the containment pressure be reduced to
50 percent to peak calculated pressure for the design basis
LOCA.

Our position has been that it should be 50 percent of

design pressure and not 50 percent of peak calculated pressure.
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The rationale for this is that this really relates
benk to leakage assumptions for those calculations where you
generally assumed that at 24 hours leakage is down to half of
design leakage. Now if you assume that design leaxage occurs
at design pressure, then half of aesign leakage would occur at
half of design pressure. That is why we feel this position is
reasonable.

Now we have a design pressure of 46.9., We have a
calculated peak pressure of 36.4 and we have a calculated
pressure at 24 hours, the maximum of all the cases we ran of
3.5, so ve would meet the half of design pressure but we would
not meet the calculated pea. .ressure.

The staff has reguested us to justify the deviation
from the staff position, 1 guess if the staff insists on
their original position, there are several approach:s that we
could take. We could provide more heat removal capability
obviously, which would get the pressure down. The strange
situation that you get into then is that you could also reduce
containment design pressure because it would no longer be
governed to meet this (indicating) but you cculd reduce this
margin between pea) pressure and design pressure and still meet
the staff criteria.

MR. CARROLL: No, you can’t, because there'’s a policy
statement that says you’ve got to be at least 45 pounds.

MR. VAN DE VENMNE: A policy statement of at least 45,
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is that correct?

MR. DONATELL: Correct.

MR. WARD: Does that apply in this case?

MR. DONATELL: I don’t know. I don’t have a
containment person with me here. Tihe upshot of this particular
issue, I believe this is also a point in contention on the EPRI
requirements document. A# far as the staff is concerned right
now with the Westinghouse application, the intent ie to let the
EPRI requirements document lead this issue, which means that it
will be resoclved at that point in time and Westinghouse wi'l
have to revisit it one way or the other at the next stage.

MR. VAN DE VENNE: I guess the reason this has cone
up on this particula; design and I don’t think it’'s ever come
up on our other plant is that we really only take credit for
one fan cooler. If we took credit for two fan coolers, I think
this issue would go away, although we have no analysis to
confirm that but I believe that wou'd be the case.

MR, WARD: But you probably need more component
cooling water?

MR. VAN DE VENNE: No, because the problem of the fan
cooler is a very short term problem. It’s initially when you
have this tremendous peak that you remove so much heat that you
tend tc overload the CCW system but after a few hours, two or
three hours, if you manually start the second fan cooler you

really would hzve no problem, so that could be zn easy way to
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resolve it but we wanted to give I guess the utility some
flexi»ility in fan cooler tech specs, et cetera. That was the
pain reason for ~- was another reason for assuming only one fan
cooler.

Referring to the EPRI requirements from our point of
view is certainly acceptable and we’ll accept whatever
resolution is achieved at that point in time.

I think there is enough alternative ways of meeting
this criteria that we don‘t have a problem with that,

The last item is Open lssue 58, which relates to
hydrogen purge and vent system, The Ragulatory Guide 1.7
really requires you to have a hydrogen purge system. Our
position was that since we have igniters, we could use the
igniters as a backup to the in-containment electric hydrogen
recombiners instead of having a purge system.

That wouldn’t say the pivrge system was not available
but it would not necessarily be designed in accordance with
Reg. Guide 1.7.

1 guess one reason Reg. Guide 1.7 doesn’t really talk
about hydrogen igniters is because it is a relatively old
Regulatory Guide and I don’t think at the tine when it was
issued, which was maybe 15 years ago, I don’t know that there
were igniters.

The staff position however has been that the

operating purge system should be designed in accordance with
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Reg. Guide 1.7. 1In addition, the staff indicated that they
would provide guidance regarding the need to a hardened venting
capability, wvhich I believe is a different issue, so our
proposed resolution approach is: one, if the staff does
consider the igniters to be really not acceptable, we will
commit to design the operating purge system in accordance with
the regulatory guidance provided in Reg. Guide 1.7.

The hardened venting capabil.ty is an issue that is
part of the containment performance, long term over-
pressurization issue that is also under discussion with the
staff and that is one that we would like to defer to the EPRI
requirements, if possible.

MR. DONATELL: The staff agrees that there are two
different issues here, the Reg. Guide 1.7 issue and the
hardened vent are two separate issues. This particular open
item is related to the Reg. Guide 1.7 design. This is the
first time that we’ve seen Westinghouse’s commitment. That
will have to be reviewed by the reviewer before we can handle
that.

MR. VAN DE VENNE: That concludes Chapter 6.

The last chapter here is Chapter 8, which relates to
electric power.

[Off the record discussion.)
MR. VAN DE VENNE: Basically continue?

MR. CARROLL: Sure.
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MR. VAN DE VENNE: The main one line diagram, I just
want to mention the major points here. We have a main
generator breaker. We have two large transformers, an
auxiliary transformer and a standby transfcrrer. In addition
we have an ESF cransformer that can provide backup to one of
the ESF buses only. It’s not connected to any other part of
“he plant,

There are two Class 1E buses, and each Class 1E bus
has one diesel generator, which is rated at about eight and a
half thousand kilowatts.

Then there are the voltage levels that we use: 13.8
KV in the turbine island and the reactor coclant pumps are also
fed from 13.8 XV and then we als» used 4160 volt and of course
480 volts.

MR. WYLIE: I guess I’'ll have to ask the guestion.
You went to four trains and four steam generators or four
everything? Then you go back to two electrical trains?

MR. VAN DE VENNE: When we evaluated the difference
between two and four trains in PRA space we found very little
improvement really.

MR. WYLIE: What about maintenance?

MR. VAN DE VENNE: Maintenance -~ the ability to take
one out for maintenarce, you say?

MR. WYLIE: Long term maintenance.

MR. VAN DE VENNE: At the time we did th2 evaluation
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we did take into account the tech spec violations that could
occur from the diesels and penalize the two train system for
having more outage but the database that we used at th. time,
and I do not know whether this is still true, indicated that
the outages as a result of diesel generator problems is really
very minor. Now that may have changed over the last five years
and I really == I don’t really know, you know, whether that is
true or not.

MR, WYLIE: VYes, but, you know, you throw a rod on a
diesel or something ==~ basically you have to rebuild the silly
thing and you could have that out for weeks.

MR, VAN DE VENNE: Correct, yes.

At the time availability credit for a four diesel
system was on the order of a day per year and the cost penalty
was on the order of, if I remember well -~ it’s many years ago
== 25 million dollars and we polled the utilities on this
particular issue, U.S. utilities, and I guess we didn’t get a
strong feeling that they would like ~- you know, some
utilities, the thing the utilities had is if you have twice as
many diesels, you have twice as many problems.

MR. MICHELSON: The PRA you did that helped you in
this decision, did it include fire and other external events?

MR. VAN DE VENNE: No. 1t was an internal events
PRA .

MR. MICHELSON: But you might get guite a different
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answver vhen you start postulating fire and flood and so forth,,
particularly fire because diesel compartments are one of the
larger potential fire hazards.

For decisionmaking, I think you would want to include
fire situations, a fire that was in the diesel compartment.

MR, WYLIE: It seems strange, that’s all, at least in
the so-called "advanced plants" coming across the board.

MR. VAN DE VENNE: Right now, this system is not
guite, but as far as the number of Class lE diesel generators,
there’'s also the EPRI consensus, I guess, that'’s reached,
again, by the utilities, after 5 years of haggling.

MR, MICHELSON: You mean EPRI requirements will just
define2 a two-train electrical system and that includes,
perhaps, only two diesel generators. ABWR, of course, has
three.

MR. WYLIE: A hundred percent.

MR, MICHELSON: A hundred percent each.

MR. VAN DE VENNE: The system we evaluated really had
four 50s. The system we evaluated some 5 years back had four
50-percent diesels.

In addition, from an electrical power point of view,
there is an alternate AC power source which is used in a
station blackout scenario, which feeds a reactor coolant pump
seal injection pump and which can also be used to feed the INC,

to continue long-term monitoring, post-accident monitoring of
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the plant,

MR. WYLIE: Didn’t the staff ask for additional
capacity to supply some other loads?

MR. VAN DE VENNE: The staf€, as far as we know, in a
neeting that we had in July, made a comment that they wvere
concerned about the environmental control of the INC rooms and
that they would like to see the diesel generator increased in
size to provide such environmental control, and we will make a
commitment that we will ¢o that,

MR. WYLIE: Okay.

MR. VAN DE VENNE: The other part of the electrical
system is the arrangement of the DC and instrument AC buses, or
vital AC buses, and this is shown for one train here. There is
another one like this. There are four batteries, two more in
"B" train. There are also four chargers, and there will be six
inverters ~-- three here and three in the other train.

In addition, there will be separate, non-Class 1E
batteries, inverters, chargers, and panels. 8So, all the non-
Class 1E -- the computer, the control system -- all of that
will be handled from separate buses and separate supplies.

The protection syntem is not only fed from the
batteries, but also from a transformer and from another
transformer, directly. So, there are, fecr each major INC
cabinet -~ Class 1E INC cabin:t, there generally are three

independent supplies -- two of them coming from the 480-volt
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bus, one of them coming from the batteries through inverters.

The alternate AC power source is shown here, and it
has its oﬁn charger that can feed either battery in Train "A",
and of course, the same is true in Train "B".

MR. WYLIE: I noticed you showed disconnects there.
Is that locked out some way so that you can’t tie all that
stuff together? This is one train and you’ve got four trains,
right? And that a'ternate power supply connects to all four of
them?

MR. VAN DE VENNE: That alternate power supply can be
== in order to prevent interconnection of Train "A" and "B", it
can really only feed "A" or “B", it says "interlocked such
that one division can be connected at any one time", and that's
to prevent some spurious interconnection of the two safety
trains’ electrical systems and causing a common mode failure.

MR. MICHELSON: 1In the unlikely event that you have a
fire in that cabinet, how does *hat prevent the two from being
interconnected?

MR. VAN DE VENNE: #hich cabine%?

MR. MICHELSON: The cabinet containing the
interconnection. It looks like there is a cabinet somewhere.
Maybe there isn’t, but I thought that there would be, between
the two devices.

MR. VAN DE VENNE: This is merely a backup. You

should remember that the batteries are fed from the Class 1E
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diesel, obviously, also.

MR, MICHELSON: So, the connection of the "B" charger
and the "A" charger, is that two breakers or is that common
panel somevhere?

MR. VAN DE VENNE: This would be a common panel, but
if there was a fire here, I would have two more diesels, then,
as backup.

MR. MICHELSON: The fire would potentially
interconnect the two chargers? The problem with those usually
occurs during a fire,

MR. VAN DE VENNE: But they are also isolated here
and normally open here.

MR. MICHELSON: 1Isolation at both ends, you are
saying?

MR. VAN DE VENNE: Yes. These are normally open,
also.

MR. DONATELL: I would like to take this opportunity
to clarify something. I got the impression that it was the
understanding that the staff had regquested an increase in the
physical generating capacity of your small diesel.

MR. WYLIE: Yes.

MR. VAN DE VENNE: When we had a meeting with Ashok
Thadani in July ==

MR. DONATELL: July 14th

MR. VAN DE VENNE: -~ we were under the impression
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that this arrangement would satisfy the station blackout rule.
One of the reviewers in the meeting said, well, I'm worried
about the environmental control. You have provided the power
to the INC, but the rooms may heat up, and we are cohcerned
that the INC will not survive the environment over the long
term, and that was the first time we heard that, and he said,
you know, I think we should require a larger unit, so that you
can maintain the environmental control with the acdditional
capacity that you would have. Ashok Thadani, in the meeting,
said, well, you know, we should discuss this internally before
we formally request that. I think that was the position that
OSHA took.

Now, we haven’t heard, since that time, from the
staff. However, when we reviewed the issue, we feel that there
is probably a legitimate concern here about long-term heat-up
of these rooms and failure of INC. 8o, what we’re doing here,
I guess, after our review, we’r? saying we’ll somehow address
the environmental control issue. We have not had a formal
request from the staff to increase the size, but we know it’s a
concern.

MR. DONATELL: As part of the station blackout issue.

MR. VAN DE VENNE: Right, as part of the station
blackout issue.

MR. DONATELL: All right. The reason I bring that up

is there is an ongoing question because of the EPRI



regquirements document on the third power source =--

MR. VAN DE VENNE: Right.

MR. DONATELL: =~ and I wanted to make sure that we
weren’t confusing or possibly integrating those two issues or
exactly which direction we're going here.

KR. VAN DE VENNE: The EPRI is reguesting that the
Class 1 source will back up the Class 1 diesel generator. And,

frunkly, I'm not so sure that that’s a good idea. Because if

it can back it up, it means it should be able to back up those,

and I'm starting to worry about interconnections of Class 1-E
buses.

So I think a third powei unit is a good idea, but
exactly what its size and what its function should be, I'm not
s0 sure that I agree at this point with the EPRI requirements.
We have made our concerns known tc EPRI.

MR. TREHAN: iy name is Trehan, Electrical Systems
Branch. EPRI has recommended the third power source which
should be a gas turbine.

MR. VAN DE VENNE: Yes.

MR. TREHAN: You are going to put only a third diesel

with a 300 kilowatt ==

MR, VAN DE VENNE: It will be bigger, but I don’t

know how big.

MR. TREHAN: Are they going to give one~fifth of the

shutdown system and a little bit non-Class 1-E systems on this
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alternate AC source, but you are talking 100 kilowatt has to be
much bigger so that it can supply a little bit Class I load as
wvell.

MR. VAN DE VENNE: I do not believe that in order to
resolve the station blackout rule it’s necessary to be able to
get a whole train of safe shutdown equipment on this diesel
because I believe we can keep the plant in a safe condition
with something of this order. So I’m not ready to commit to a
unit of the size that EPRI has.

The other thing is that there has been a meeting with
the Canadians on thei: experience with gas turbines on the
Canda units and I understand some c¢f the Canda units use gas
turbines. And their experience in starting reliability and so
on was far below what EPRI specified.

S0 I'm also not ready to commit to a gas turbine
until I know for sure that the gas turbine is going to be as
reliable. The understanding I had fror the staff that a diesel
generator, also from the meeting in July, that a diesel
generator of a substantially different size and different
design as the main Class 1-E diesel generators would be
acceptable. That was my understanding.

MR. DONATELL: Don’t misunderstand me. I’m just
trying to separate the issues., We obviously have to see -~ the
staff has to see your commitment and review that in light of

the other concerns.
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MR. VAN DE VENNE: And that is really summarized on
this page here, which is toward the end of your handout. The
background ir the station blackout and how it was resolved and
our proposed resolu’ .on was SP~9%0 plan small diesel generator,
powered and also maintain the Class 1-E batteries.

The staff was concerned about the environmental issue
at that particular meeting, and what we’'re saying ie ve’ll take
care of the envircnmental issue. We may, at some later point,
decide to increase this unit eve: more, but that’s not part of
this PDA. This PDA we have to look at, can the plant be
maintained in a safe condition for the required number of hours
if we take care of these specific concerns, and we can stay at
hot standby using the equipment here that we have provided with
assurance that there will be no failures.

I think that is the intent at this point in time. At
some later point in time, we may decide this unit is going to
be ten megawatt, for all I know. But I would like to have some
kind of review to see whether this is acceptable to meet the
155 requirements.

MR. DONATELL: Well, as 1 said, it’s the first time
we’'ve really seen this and the staff will have to take a look
at it.

MR. VAN DE VENNE: And we promise to send you a
revised position on station blackout which puts this in there.

The other item in Chapter 8 were some open issues, most of
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which were all, in our opinion, Category 1 or 2. The staff
asked which MOVs had power locked out to them and we provided
that information.

The staff was concerned about the reliability of the
load sequencer when offsite power was available and ve
explained that the load sequencer as a separate piece of
equipment does not really exist., The load sequencer is a part
of the protection systenm.

As such, there is no separate device as traditionally
a timer or something like that as you see in today's plants. I
think when we get to the -~ this is really now an INC question.
And wvhen we get tc the instrumentation and contrel in the next
meeting, we can spend some time on exactly how this device
works,

MR. MICHELSON: There is, tnough, some kind of load
sequencing of the large pump lcads onto the diesels, isn’t
there?

MR. VAN DE VENNE: There is a seguencing, but what
I'm saying is part of the ESF function.

MR. MICHELSON: During an accident that you have to
sequentiully load, isn’t it?

MR. VAN DE VENNE: It’s during an accident, yes.

MR. WYLIE: I think the point here is that the
sequencer doesn’t really care whether i*’s seguencing on the

normal power supply or the off-site power supply or the



10

11

12

13

14

15

17

18

18

20

21

22

23

24

25

216

diesels.

MR. MICHELSON: But there is a safety grade sequencer
then.

MR. VAN DE VENNE: But you are not quite right in
your statement. It does make a dif ‘erence whether there's
powesr on the bus or not because if there’s power on the bus,
the loads are not stripped. €0 the protection system will
sense the bus situation and if there is power, continuing
power, the loads will remain and only loads will be added. 1If
there is loss of off-site power, it will wait for power to be
restored and then seguence the loads on.

MR. MICHELSON: 8o why is an issue of 65 a problem,
That’s the part I guess I missed.

MR. VAN DE VENNE: The staff said that if you have a
single load seguencer, frowm the description that we have
provided, there was the understanding there was a separate load
sequencer and there was only one. I guess the staff was
concerned about sneak circuits and -~

MR. MICHELSON: One for each emergency bus.

MR. VAN DE VENNE: Yes. One for each emergency bus.
They were concerned about sneak circuits between ==~ you Kknow,
not being able to ¢istinguish between loss of off-site power or
not, and I guess that relates morzs tc current plans than it
would relate to this design.

MR. MICHELSON: I’'m iust trying to figure ouvt what's
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different because that’s the current plan.

MR. VAN DE VENNE: The current plan is really a
separate box or a device. In our case, it’s integrated into
the protection system itself and it’s really a digital type
system.

MR. MICHELSON: It is still a function that'’s got to
be performed.

MR. VAN DE VENNE: Yes. And during the failure mode
and the analysis of the IPS, this will have to be addressed.

MR. WYLIE: So really the gquestion is the reliability
and what power is on what bus. That is really the question.

MR. VAN DE VENNE: Right. It is a reliability issue.

MR. MICHELSON: It has to do with decision making
logic.

MR. VAN DE VENNE: It is a validation and
verification issue.

MR. MICHELSON: It is also an environmental control
issue, also, which goes back to our earlier discussion.

MR. VAN DE VENNE: The other two items, the staff
required that the fast transfer scheme be able to be tested,
and we committed to that. And the staff requested some
commitment on containment on electrical designs to prevent
short circuits in the electrical penetrations which could lead
to possible failure of containment integrity. And we made some

commiiments on that.
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I don’t know whether ~- we have had no feedback on
vhether they’re sufficient or not.

MR. MICHELSON: Let me ask you. Since you have
integrated now the load sequencing function into the reactor
protection function, vhere is the reactor protection cabinets?
Where are they located, that are performing this decision
making?

MR. VAN DE VENNE: Well, they are located in =~

MR. MICHELSON: They are somewhat remote in another
area.

MR. VAN DE VENNE: They are out of the control room,
if that’s what you infer. Yes. They are separate rooms.

MR. MICHELSON: They’re not in the electrical board
area.

MR. VAN DE VENNE: No. They are separate INC or
protection system rooms, two of them.

MR. MICHELSON: You have to provide this
environmental protection for certain buses, even on this
blackout case. You also have to provide protection for this
equipment, wherever it’s located. The environment around that
egquipment has to be protected during the blackout or this thing
here can generate ali kinds of bad for you. It starts
misbehaving.

MR. VAN DE VENNE: Environmental control relates to

battery rooms, inverter rooms and the IPS or integrated
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protection system rooms, and the emergency control room.

MR. MICHELSON: So it is fairly extensive then as far
as the heat rexoval probienm.

MR. WYLIE: 1In general, where you've got your four
trains of engineered safety features located, they are
independent. Now, are they independent in two trains or are
they independent in four trains?

MR. VAN DE VENNE: Independent in two,

MR. WYLIE: In two. So really you'’ve got redundancy
in a two-train systenm,.

MR. VAN DE VENNE: Yes, right.

MR. WYLIE: And the HVAC and the ventilation and
everything for that train is independent -~

MR. VAN DE VENNE: Of the other ventilation, yes.

MR. MICHELSON: Do you have also a common safety
grade ventilation system serving the same areas for routine
ventilation?

MR. VAN DE VENNE: No.

MR. MICHELSON: It will all be safety grade
ventilation?

MR. VAN DE VEFNE: The normal ventilation is safety
grade.

MR. MICHELSON: Okay. So it means there are no d.cts
going from train A to train B or go to another ventilation.

MR. VAN DE VENNE: No. They are all separate.
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MR. TREHAN: Those sequences are a part of the
electrical system electrical power system, should be in the
electrical power system, not in the IPS system.

MR. VAN DE VENNE: I still think that currently is
still shown in Chapter 8. The only thing I’'m saying is that
the people that can discuss that particular feature are the INC
people, and we didn’t bring anybody specifically for this item
today. But the person that will be here to discuss the INC
hardware will be able to address this particular item in more
detail than I could. That’s all I’'m saying.

MR. MICHELSON: How integrated is this center reactor
protection control -- what else is integrated?

MR. VAN DE VENNE: The main integration =-- the
integration really refers to the fact that there is a single
protection system for the total plant.

MR, MICHELSON: A single cabinet, I think.

MR. VAN DE VENNE: No, no, no. 1It’s not a single
cabinet. A single type of cabin~t., 1In the past, you'’ve had
NSSS cabinets, BOP cabinets.

MR. MICHELSON: 1It’s a single type of cabinet, yes.
But is it a single cabinet that we’re talking about that has
the load sequencer as well as reactor protection? There may be
two sitting side by side cabinets.

MR. VAN DE VENNE: No.

MR. MICHELSON: You mean it’s different functions in
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different -~

MR. VAN DE VENNE: There are a lot of cabinets,
actually. We will look at it.

MR. VAN DF VZANE. Integration referred to # plant-
wide protection system, rather than NSSS, BOP, excore
detectors, load sequencers, and all kinds of different pieces
that have to work together, is that we have a single systen
that takes BOP inputs, NS8SS inputs, and provides BOP outputs
and NSSS outputs.

MR. MICHELSON: Those are apparently several cabinets
located in various parts, giving those inputs and those
outputs?

MR. VAN DE VENNE: Yes.

MR. TREHAN: The seguencer cabinets are located in
the switchgear rooms, like Train A, Train B, Division 1.
Division 2, they are two separate sequencing cabinets. But the
reactor protection systems cabinets are located in the reactor
pretection system where they have this 120 volt AC power
sunply. They are different rooms.

MR. MICHELSON: I thought the sequencer was
integrated, I mean right physicelly into the reactor protection
cabinet.

But you just said that the sequencer was in a cabinet
in the switchgear room.

MR. TREHAN: Yes.
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MR. MICHELSON: But the reactor protection isn’t =--

MR. TREHAN: Different room.

MR. MICHELSON: Well, then, reactor protection is not
integrated into the same cabinet with the seguencer. Which I
thought earlier you had said.

Then I have no problem. I thought you were, and you
could, you could package the whole thing =~

MR. TREHAN: The reactor protection system is a four-
train system. So each cabinet is in a different room,
different place.

But this Class 1(a) system which is at the four cable
level, they are in different rooms and there are only two
sequences.

MR. MICHELSON: And those are not in the same
cabinets with the reactor protection.

Okay. I thought they were. Then I won’t have a
problem.

MR. WYLIE: 1Is that all you have?

MR. VAN DE VENNE: This is all I was prepared to
discuss at this point.

MR. WYLIE: Okay. Let me ask a guestion.

I believe you have indicated or stated that all
motors are sized such that they cover the runout or the maximum
horsepower of the driven load. Just for a flavor of how you

are applying the motors, is that the nameplate rating of the
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motor is such that that is the case, that the nameplate is
greater than the maximum load? Or is the service factor used
to make that?

MR, VAN DE VENNE: I don‘t know the answer to that
guestion. I would think that on safety-related motors, the
nameplating should be larger than the runout power, than the
largest power we could do.

Wow, in the reactor cooclant pumps, that is not the
case. The reactor coolant pumps operate for a short time in
what we call a minimal overload condition.

MR. WYLIE: 1 notice you have stated that the motore
will be capable cf doing that at 75 percent, or accelerating
the loads at 75 percent voltage.

what about sustained operation? Under certain
conditions, your terminal voltage could be as low as 50 percent
of whatever the nominal value is when it is running.

MR. VAN DE VENNE: All safeguards motors are designed
for degraded conditions.

MR. WYLIE: Which would ke around 90.

MR. VAN DE VENNE: Both in terms of voltage and
frequency.

MR. WYLIE: For continuous operation?

MR. VAN DE VENNE: For continuous operation, yes.

Now, in some cases, and this is a bit utility-

dependent, and I guess for a standard plant, we will have to
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think about this a little bit. But sometimes utilities specify
degraded conditions for a limited period. For instance, they
will say frequency could be plus or minus 1 percent continuous
but it could be plus or minus 3 percent for say 30 minutes,
And then we would have to specify, and the specification would
have to address that. The motors would actually have to be
sized for that.

MR. WYLIE: Well, your voltage -~

MR. VAN DE VENNE: And this tends to vary from
utility to utility.

MR. WYLIE: And the voltage varies also, because -~

MR. VAN DE VENNE: The vcltage varies also, right.

MR. WYLIE: because your grid floats up and down.

MR. VAN DE VENNE: Right.

MR. WYLIE: Some gride flow plus or minus 2 percent

MR. VAN DE VENNE: Right.

MR. WYLIE: ~- or something of that nature.

MR. VAN DE VENNE: Yes.

MR. WYLIE: But in this case also you are set up so
that your normal power supply, and I don’t disagree with it, 1
think it is a great way of doing things, is to use the
generator breakers.

But that also inherently has a voltage drop

associated with it when you are feeding back from the grid
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through the stepup transformer.

MR. VAN DE VENNE: All of that has to be addressed in
the specifications.

MR. WYLIE: All of that has to be looked at.

MR. TREHAN: These Class 1A motors which are like
needed for the reactors, they should ke able to start at 75
percent of the voltage., It is not the running of the motor
which is important, it is the starting the motor, when you take
about six and a half times the load current, that is a proublem,
starting. So they are qualified to start at 75 percent of the
voltage on Class 1A motors, and 90 percent of the voltage at
non-Class 1A motors like reactor coolant pumps. Starting is a
problem, not running.

MR. WYLIE: I understand the starting. It is 75
percent. But what about running voltage on say an injection
pump or an RHR pump?

MR. TREHAN: See, they should be able to run for a
longer time.

MR. WYLIE: Oh, yes, they should.

MR. TREHAN: But the starting is -~

MR. WYLIE: Oh, I understand the starting. But my
gquestion was, there are certain degraded voltage conrnditions you
have to meet on a continuous operation basis,

MR. TREHAN: Right.

MR. WYLIE: And have they taken this into acccunt
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vhen they say that the motor rating will still meet the full
load or max load?

MR. VAN DE VENNE: That has been taken into account
in rating the motors. Bu® I am not sure chat we have taken the
widest possible swings that could exist con some grids.

MR. WYLIE: You still have to develop some criteria
for the application of motors and cables and all this stuff?

MR. VAN DE VENNE: Well, the one thing we have to
decide is whether we are going to take an envelope condition, a
very severe envelope condition, or buy motors on a case by case
basis, and we would have to look at the standardization policy.

MR. WYLIE: 1In general, all your motors are air-
cooled? Or they don’t have water cooling?

MR. VAN DE VENNE: No. Sore of the safety motors are
water cooled.

MR. WYLIE: Water cooled, totally enclosed?

MR. VAN DE VENNE: Yes. Water jacket cooling.

MR. WYLIE: Okay.

MR. MICHELSON: My concept of standardization, I
thought, and perhaps I am wrong, but I thought that the motor
requirements have to be specified ahead of time no matter who
you buy the motor from, and it isn’t a case by case basis as to
what kind of motor you buy, that is pre-prescribed. Who
supplies it is not. But the requirements of the motor 1

thought were pre-prescribed for standardization.
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MR. WYLIE: Well, I would think so. You can do it.

MR, MICHELSON: When you ge. to the FDA stage -~

MR. WYLIE: You can do it. It is just a matter of
setting the criteria.

MR, MICHELSON: I don’t think under the policy
though, that sort of thing was envisioned.

MR. VAN DE VENNE: The only reason I make this
comment is because we have seen a lot of standard sice
specifications. But in the ones that I have seen, this
particular item I have never seen covered. Like, you know,
what at that site is the, for instance, the variation.

MR, MICHELSON: You haven’t hit any standard Aesigns
yet.

MR. WYLIE: I would think that you need to develop
that kind of criteria.

MR. VAN DE VENNE: Right, You need to.

MR. WYLIE: And I think that you need to develop what
insulation systems you are using, whether it is a Class F, and
you are using Class B rises, or whatever.

MR. VAN DE VENNE: My only concern on this issue
would be, and I don’t know that it is real, is that if you buy
a motor say that is designed for 57 hertz and it runs at 60, it
would deliver more, it would have more capability. And I don’t
know that you could take a wide swing and still meet all your

other functions.
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MR. WYLTE: Well, I wouldn‘it expect you would have to
run continuously at a reduced frequency. That would be
impractical, I think. But I think the voltage consideration is
a real one.

MR. VAN DE VENNE: Yes.

MR. SHANNON: I would also agree that we will have to
find a way if we don’t know a way to specify the motor in an
FDA design certification application in such a way that the
manufacturer of the pump is transparent to that. The
requirement for the motor would have to be specified, I think.

MR. WYLIE: Let me ask one other guestion. You have
established certain design requirements for the balance of
plant, such as the electric power system.

MR. VAN DE VENNE: Right.

MR, WYLIE: You are establishing that design
criteria.

Are you doing anything on station grounding and
lightning shielding and protection? It is a very important
part of station design that, in my opinion, has not been done
very well,

MR. VAN DE VENNE: The lighting and the
communications in the nuclear power block, which is all the
safety seismic category on buildings, would be, should be in
the SAR, and there is some writeup on it, although =~

MR. WYLIE: Lightning?
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MR. VAN DE VENNE: Lighting and communications.

MR. WYLIF: Lightning.

MR. VAN DE VENNE: Lighting. Oh, you are talking
about lightning.

MR. WYLIE: Lightning.

MR. VAN DE VENNE: Okay. I dnn’t know whether tha*
is in there or not. 1It’s not in there.

MR. WYLIE: Well, this has presented a lot of
problems in plants. Most recently, Braidwood. Braidwood in
early October had a strike on the containment building. They
say containment. It got into the control rod drive system.
They dropped all the rods. But that is the third time this
Summer that happened on that same plant.

MR. VAN DL VENNE: 1Is that right?

MR. WYLIE: But it has happened on numerous plants in
the country. And it is an area that really needs some
attention.

MR. WYLIE: I think that our view on that has been
that that is a site characteristic up until this point,
although I understand that --

MR. WYLIE: Well, not necessarily.

MR. VAN DE VENNE: -~ maybe it is something that
needs to be =--

MR. WYLIE: Not necessarily. You can talk to your

Japanese friends, because they wrote a standard about two years
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ago on lightning protection for nuclear power plants,

It is not just lightning protection. It is tied into
the overall grounding protection being provided. 1It’s as
important as the lightning shielding and the lightning
protection. They go hand in hand.

MR. TREHAN: Lightning protection is provided only at
the main power transformer.

MR. WYLIE: VYes, but that doesn’t do the job. That
doesn’t do the job in shieiding against transient voltages in
the plant, and that’s where the problem is. I think you've
made a major move in putting in the generator breaker, because
you’ve located that connection between the step-up transformer
and the main generator, which acts as a buffer against
lightning interferences, but that’s not the whole story.

MR. TREHAN: Every station has a ground grid. They
have to do the calculation.

MR. WYLIE: T know, and how that'’s designed has a
great influence on how well you protect against lightning.

MR. TREHAN: They don’t have any reguirements for

that.
MR. WYLIE: No, they don’t. That’s my point.
MR. TREHAN: I understand your point.
MR. WYLIE: Okay. Anything else? Any other
guestions?

[No response. )



10

11

12

13

14

1%

16

17

18

19

20

21

22

23

24

25

231
MR. WYLIE: Well, I‘d like to thank Westinghouse for
a very informative presentation, and I think we have a pretty
good idea of what you're about, and with that, I’ll call the
meeting adjcurned.

(Whereupon, at 4:00 p.m., the meeting was adjourned.)
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W RESAR-SP/90
ACRS SUBCOMMITTEE ON APWRs

PURPOSE

® REVIEW THE STATUS OF THE NRC SAFETY
EVALUATION OF RESAR-SP/90 PARTICULARLY
WITH RESPECT TO THE STANDARD REVIEW
PLAN FOR FSAR CHAPTERS 3, 4, 5, 6 & 8,
AND THE DSER OPEN ISSUES RELATIVE TO
THOSE CHAPTERS.

e CHAPTERS 7, 9, 10, 11, 12, 15, 17 & 18
WILL BE COVERED AT THE NEXT SUBCOMMITTEE
MEETING.

® COVERAGE OF CHAPTERS 1, 2, 13, 14 & 16
IS NOT ANTICIPATED AS PART OF THE ACRS
REVIEW FOR THE PDA.
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W RESAR-SP/90
ACRS SUBCOMMITTEE ON APWRs

LIST OF ACRS/W RESAR-SP/90 MEETINGS

3/23/82
5/5/83

8/10/83
9/25/86
11/6/87
4/6/88

9/28/89
11/3/89

¢12/x/89

¢1/x/90

SUBCOMMITTEE ON SAFEGUARDS AND SECURTY

(ALBURQUERQUE)

WESTINGHOUSE SUBCOMMITTEE

WESTINGHOUSE SUBCOMMITTEE

WESTINGHOUSE SUBCOMMITTEE

FULL-COMMITTEE

-ACRS 12 RECOMMENDATIONS OF JAN. 15 LETTER

ADVANCED PLANT SUBCOMMITTEE

-REVIEW OF DRAFT SER ON PROBABILISTIC
SAFETY STUDY

ACRS SUBCOMMITTEE ON APWRs
“REVIEW OF DRAFT SERe

~SEVERE ACCIDENT ISSUES

ACRS SUBCOMMITTEE ON APWRs
-REVIEW OF DRAFT SER
CHAPTERS 3, 4, 5,6 & 8

ACRS SUBCOMMITTEE ON APWRs
-REVIEW OF DRAFT SER
REMAINING SRP SECTIONS

ACRS FULL COMMITTEE
-REVIEW OF DRAFT SER

¢ - NOT SCHEDULED, SUBJECT TO CONFIRMATION

BY STAF & ACRS

NX14



® W RESAR-SP/90
ACRS SUBCOMMITTEE ON APWRs

DRAFT SAFETY EVALUATIONS REPORTS

RESPONSE
STATUS
PRAFRONT END @ ACRS SUBCOMMITTEE MEETING ON  8/31/89
(MARCH 21, 1988)  APRIL 6, 1988
® PDA OPEN ISSUE 107

AUXILARY REVEW @ 7 OPEN ITEMS
(JUNE 10, 1988)

¢ SYSTEMS REVEW @ 40 PDA OPEN ISSUES 6/9/89
(MARCH §, 1989)e  PLANT/REACTOR/AUXILIARY SYSTEMS
e 41 PDA OPEN ISSUES 6/28/89
STRUCTURAL/MECHANICAL SYSTEMS
e 26 PDA OPEN ISSUES 8/31/89
TRANSIENT ANALYSES/SINGLE FAILURE
PRA BACK END NOT RECEVED
USis/GSs ® USis & HIGH/MEDIUM GSls SUBMTTED  5,23/88
® o INCLUDES 7 OPEN ISSUES FROM JUNE 1988 DSER

L3



8:30 -
8:40 -
8:50 -
9:00

10:00 -
10:15
L
11:15
12:00
1:00 -

2:30 -
2:45 -

3:45 -
4:15 -

8:40
8:50
9:00
10:00

10:15
11:15
12:00
1:00
2:30

2:45
3:45

4:15
5:15

MEETING AGENDA
NOVEMBER 3 ACRS SUBCOMMITTEE

RESAR-SP/90 PDA OPEN ISSUES

ACRS OPENING REMARKS J.C. CARROLL
STAFF INTRODUCTION L. DONATELL
k INTRODUCTION M.H. SHANNON
CHAPTER 3 DESIGN OF R.S. ORR
STRUCTURES, COMPONENTS,
EQUIPMENT & SYSTEMS
--BREAK--
CHAPTER 3 (CONTINUED) R.S. ORR
CHAPTER 4 REACTOR SYSTEM  J.V. MILLER
--LUNCH BREAK--
CHAPTER 5 REACTOR COOLANT T.van ot VENNE
SYSTEM R.M. WILSON
--BREAK--
CHAPTER 6 ENGR. SAFETY T.van DE VCNNC
FEATURES
CHAPTER 8 ELECTRIC POWER  T.van pe VENNE
STAFF DISCUSSION OF OPEN

ISSUES

N6:14



W RESAR-SP/90
ACRS SUBCOMMITTEE ON ADVANCED PWRs

CATEGORIZATION OF DSER OPEN ISSUES

1)

2)

3)

4)

5)

W HAS PROVIDED ADDITIONAL CLARIFICATION

o W BELIEVES RESPONSE PROVIDES ADEQUATE BASIS TO
RESOLVE ISSUE.

W HAS REVISED APPLICATION TO REFLECT NRC STAFF POSITION
o ISSUE SHOULD THEREFORE BE RESOLVED

W HAS ADOPTED CURRENT INDUSTRY CODES AND STANDARDS THAT
DIFFER FROM PAST PRACTICE. NRC HAS NOT TAKEN POSITION

ON THESE NEW CODES AND STANDARDS

o NRC IS REVIEWING W POSITIONS ON A CASE BY CASE BASIS;
THIS REVIEW NEEDS TO BE COMPLETED

NRC HAD NOT COMPLETED REVIEW OF INFORMATION IN
RESAR-SP/90 AT TIME OF ISSUE OF DSER

o NRC REVIEW NEEDS TO BE COMPLETED TO DETERMINE IF
THERE IS ANY ISSUE TO BE RESULVED

W HAS PROVIDED ADLITIONAL INFORMATION TO JUSTIFY
APPROACH

o POTENTIAL DISAGREEMENT WITH NRC STAFF

N7:14



Categorization of DSER Open Issues 1 - 107

Lategories:
1) Clarification provided by M 62
2) Revised to reflect NRC Staff position o2
3) New methods not reviewed by NRC 2
4) NRC review not completed at DSER issuance 13
§) Potential disagreement with NRC Staff 8
Totale=107
Categorization(!)
Qpoen Issue  Category Qpen lssue (Category  Qpen Issue Category
1 | 37 1 73 1
2 4 38 1 74 1
3 3 39 5 75 1
4 L] 40 1 76 1
5 1 4] 1 77 4
6 2 42 4 78 4
7 4 43 4 79 2
8 4 44 4 80 2
9 2 45 2 8l 1
10 2 46 2 8z 1
11 2 47 1 83 1
12 5 48 1 84 1
13 5 49 2 85 1
14 2 50 2 86 1
15 2 51 1 87 |
16 1 52 1 88 1
17 2 53 1 8% 1
18 2 54 1 90 1
19 1 55 2 9] |
20 1 56 4 92 1
21 | 57 4 93 )|
22 1 58 5 94 1
23 B 59 | 85 1
24 ' 60 | 96 1
25 3 61 1 97 2
26 1 62 2 98 1
27 | 63 2 99 1
28 | 64 | 100 1
29 ? 65 1 101 1
30 1 66 5 102 1
31 2 67 2 103 1
32 1 63 1 104 4
33 1 69 2 105 4
34 1 70 1 106 1
35 | 71 1 107 5
36 5 72 1

1) This 1ist represents Westinghouse’s perception of what category best
reflects the current status of each open issue.



ACRS ADVANCED PWR
SUBCOMMITTEE MEETING

NoveMBER 3, 1989

REVIEW OF WESTINGHOUSE SP/90
CHAPTER 3
STRUCTURAL/EQUIPMENT DESIGN

B2:15



Chapter 3 - Design of Structures, Compcnents, Equipment and Systems

Categorization of DSER Open Issues 1 - 4]

Categories:

1)
2)
3)
L)
5)

Clarification provided by ¥

Revised to reflect NRC Staff position
New methods not veviewed by NRC

NRC review not completed at DSER issuance
Potential disagreement with NRC Staff

20
i0

-
Totale 4]



' OPEN 1SSUE NUMBER 4 Category §
SAFETY CLASSIFICATION OF SAFETY RELATED INSTRUMENT LINES
DSER (March 1989) Section 3.2.2, page 3-4
BACKGROUND

Regulatory Guice 1.15]1 requires that instrument sensing 1ines that are
connected to ASME Class 2 and 3 process piping and are used to actuate
or monitor safcty related systems should be constructed to ASME Class
2 or 3 raquirements.

Since 1ssue of the DSER Westinghouse have committed that safety
related instrument 1ines will designed and constructed to ASME I1I
requirements.

Westinghouse has proposed that supports will be designed and
constructed to requ.rements for Seismic Category I structures and not
to ASME-NF. This position is identical to that taken in the EPRI ALWR
Requirements This eliminates the need for ASME certified Material
Suppliers for tube supports as well as the Authorized Nuclear Inpector
and N-5 Data Reports.

WESTINGHOUSE POSITION
‘ Westinghouse's position is the same as that taken in the EPRI ALWR

Requirements Document being reviewed b{ NRC. Westinghouse have
rommitted to adopt final NRC/EPRI resolution and will revise position
if necessary in the FDA application.

NRC POSITION
Not known

RESAR SPS0 RESOLUTION APPROACH

It is proposed that this issue be deferred to the FDA stage, at which
time the NRC and EPRI are expected to have agreed on a resolution.



OPEN ISSUE NUMBER 12. Category §
POSTULATED BREAKS IN ASMI CLASS 1 PIPING

PSER (March 1989) Section 3.6.2, page 3-16

BACKGROUND

Standard Review Plan 3.6.2 was .evised in 1987. The 1581 and 1987
editions require that pipe breaks are postulited te occur at
intermediate locations in Class 1 pining runs as follows:

*...where the maximum stress range as calculated by equation (10)
and either (12) or (13) exceeds 2.4 Sm." (SRP, July,1981)

* . ..where the maximum stress range as calculated by equation (10)
exceeds 2.+ Sm." (SRP, June, 1987)

The 1987 revision was published as a draft for comment in the Federal
Register of 12/3/86. Based on discussions with the staff and their
consultants at the time, the revision was intended to simplify the
engineering calculations without resulting in more pipe rupture
locations. It also incorporated reference to revised ASME code
equations.

By de]eting " .. and either equation (12) or (13).." from the
requirement, the revision results in requiring more pipe rupture
locations since there are vases where the stresses exceed 2.4 Sm in
equation (10) but not in equation (12) or (13).

Comments on the draft by Westinghouse identified that the revision
increases the conservatism and recommended that the former
requirements should be retained. The response was included in the
rederal Register of 6/19/87. It acknowledged that the revision could
lead to more pipe rupture locations. The response ?oes on to say that
the revision would have minimal impact since it will apply only to
Llass 1 piping in future designs where demonstraticn of
leak-before-break is expected to be successful in many situations.

Westinghouse expects to be able to demonstrute leak-before-oreak for
all ASME Class ! pipin? greater than 6 inches in diameter. It is not
expected that the smaller piping will be qualified to LEB. Thus, the
SRP revision is significant for piping equal or less than 6" in
diameter. Imposition of the new criterion will result in more pipe
rupture locations and corresponding increases in the pipe rupture
protection aralyses and hardware.



WESTINGHOLWSE POSITION

Westinghouse believes the criteria in the 1981 SRP to provide adequate
assurance and therefore have not committed to the more stringent
requirements of the 1987 SRP which were pro ‘ided to simplify the pipe
rupture evaluations.

NRC STAFF POSITION
NRC staff are requiring use uf the 1987 SRP,
RESAR SPS0 RESOLUTION APPROACH

NRC should take a position on whether the requirements of the 1981 SRP
represent an acceptable alternative to the 1987 requirements.



OPEN ISSUE NUMBER 13, Category 5
CLASSIFICATION OF NON-ASME CLASS PIPING

DSER (March 1989) Section 3.6.2, page 3-16

BACKGROUND

SRP 3.6.2 permits locations in non-ASME high energy piping to be
defired at intermediate locations based on the results of stress
analyses including seismic loads.

A t{pical example of piping that could be evaluated in this manner
would be the steam gererator blowdown system, portions of which are
:;;:s;;:dlls NNS and would normally be designed and constructed to

WESTINGHOUSE POSITION

Westinghouse position is that the ANSI B31.1 piping code supplemented
by dyramic seismic analyses provides a sufficient ba

potential locations of pipe rupture and that it is not necessary to
impose full Seismic Category I requirements on the piping. Such
systems are classified as Seismic Category Il and are designed to
maintain their structural integrity during the SSE.

NRC STAFF POSITION
NRC staff’s position is that piping should be classifed as Seismic
Category I if credit 15 taken for the seismic analysis in determining
pipe rupture locations.
RESAR SP90 RESOLUTION APPROACH

To be determined.

sis to predict the



OPEN ISSUE NUMBER 36 Category §

. PIPE SUPPORT BASEPLATE AND ANCHOR BOLT DESIGN (IE Bulletin 79-02)
DSER (March 1989) Section 3.9.3.]1, page 3-40
BACKGROUND

IE Bulletin 79-02 addresses non-ductile expansion anchors g wedge and
sleeve anchors ). This requires a safety factor of 4.0 on SSE loads.

Ductile expansion anchors (undercut) have been developed that assure a
steel failure rather than the concrete pull-out or slip that occurs in
non-ductile expansion anchors. The ductile expansion anchors thus
perform in the sameé manner as a cast-in-place anchor bolt. These
anchors were not in use in nuclear power plants at the time that IEB
79-02 was {ssued.

DSER Open Issue applies to all expansion anchors., Since i1ssuve of DSER,
Westinghouse have committed to meet IEB 79-02 for non-ductile

oxp;ns on anchors. Remaining issue relates to the ductile expansion
anchors.

WESTINGHOUSE POSITION

Westinghouse have proposed use of ACI-349 Appendix B for ductile
expansion anchors. Appendix B uses strength design and 1imits load in
stee]l to 0.8] times yleld. Tne allowable 1imit of 0.8]1 times yield is
. more conservative than that permitted for Category I steel structures
0.96 times yield), and that permitted by ASME !]1, Subsection-NF
lesser of yield or 0.70 times ultimate).

NRC STAFF POSITION

The staff position is currently that ductile expansion anchors should
meet the safety factor of 4.0 required by IEB 79-02. This position
discourages use of the ductile anchor which {¢ generaIIy recogniced to
be a significant design improvement and should be encouraged.

RESAR SP90 RESOLUTION APPROACH

This 1ssue 1s a generic 1ssue that needs to be resolved for new plants
as wall as for modifications being performed at ope:' 2iing plants.
Westinghouse will continue to support industry attenpts to get this
issue resolved »nd will adopt the industry resolution. If no
resolution 1s reached at the time that Westinghouse would commence
utilization of these anchors in plant constructicn, Westinghouse will
follow NRC's requirement of a safety factor of 4.0 on both non-ductile
and ductile anchors, if used.
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FIGURE 2.20

UNDERCUT ANCHOR
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ACI APPENDIX B
DESIGN STRENGTH OF DUCTILE EXPANSION ANCHOR

TYPICAL UNDERCUT ANCHOR USES A 193-B7 MATERIAL

- MINIMUM ULTIMATE TENSILE STRESS = 125 KSI
~  MINIMUM YIELD STRESS = 105 KSI

ACI 349 APPENDIX B REQUIRES THAT ANCHORAGE DESIGN BE
CONTROLLED BY THE STRENGTH OF THE EMBEDMENT STEEL
(NOT BY THE CONCRETE)

PULL OUT STRENGTH OF THE CONCRETE MUST EXCEED THE
MINIMUM TENSILE STRENGTH OF THE STEEL

DESIGN LOAD IS LIMITED TO 0.9 x 0.9 x YIELD = 85 KSI
FOR A 193-B7 MATERIAL

FACTOR OF SAFETY ON MINIMUM SPECIFIED TENSILE
STRENGTH = 125 . 85 = 1.47

DAT3I/TV-JV/110109/Pg 17



OPEN ISSUE NUMBER 2 AND 3 Category 3 AND 4

. REVIEW OF FLOW DIAGRAMS SHOWING QUALITY GROUP CLASSiFICATIONS
QUALITY GROUP CLASSIFICATIONS OF STRUCTURES SYSTEMS AND COMPONENTS

DSER (March 1989) Section 3.2.1 & 2, page 3-2 & 3
BACKGROUND

Westinghouse have submitted an application for a plant satisfyin?
current codes and standards. In particular, the aﬁplication utilizes
ANSI/ANS 51.1-1983 "Nuciear Safety Criteria for the Design Of
Stationary Pressurized Water Reactor Plants” which has replaced the
prior standard ANS 18.2. This new standard has not been reviewed and
endorsed by the staff.

Following discussions NRC agreed to the use of the latest standard for
prossurc-rntainin? systems and components. Westinghouse agreesd to use
the prior classifications for non-presssure retaining systems and
components. Clarifications have been provided to the staff based on
this agreement.

WESTINGHOUSE POSITION

Westinghouse intend that the SP90 plant should meet current codes and
standards, and will continue to work with NRC staff and industry
standards committees to resolve the issue.

. NRC STAFF POSITION

NRC staff have no resources assigned to determining generic positions
on new or revised codes and standards and continue to review changes
on a case by case basis. In many cases this means that they use
positions that are inconsistent with the latest codes.

RESAR SP90 RESOLUTION APPROACH

Westinghouse will continue to work with NRC staff and {ndustry
committees to resolve this fssue. NRC review of the proposed
classification and flow diagrains should be compleied.



OPEN ISSUE NUMBERS 7 and 8 Category 4
INTERNALLY GENERATED MISSILES INSIDE AND OUTSIDE CONTAINMENT

DSER (March 1989) Sectfon 3.5.1.1 ' , page 3-9 & 10

BACKGROUND

NRC staff requested additional {uformation (QU.430.4-7). Westinghouse
submitted a response in their letter of Juns 14, 1988 and included this
response in the January, 1989 amendment to RESAR SPS0. At the time of the
DSER, NRC was rovloving this information and stated that the evaluation
would be given in the final SER.

WESTINGHOUSE POSITION

No action required until NRC review 1s completed.

NRC STAFF POSITION

Not known

RESAR SP90 RESOLUTION APPROACH

To be determined.



OPEN ISSUE NUMBER 23 Category 4
LIMITED DESIGN AUDIT OF CONTAINMENT DESIGN

DSER (March 1989) Section 3.8.1, page 3-23

BACKGROUND

The SP90 containment is a spherical steel containment vessel.
Containment design has been performed sufficiently to establish the
overall dimensions ant gencral plate thickness. These overall
parameters will be incorporated in the ASME Dcsign sRocificatlon
together with the design criteria documented in RESAR SP90 and all
design loadings. As {1dentified in RESAR SP90, 1t 1s Westinghouse's
intention that the containment be constructed in accordance with ASME
requirements. Thus, the design as well as the construction will be
performed by a containment vessel supplier.

WESTINGHOUSE POSITION

Westinghouse proposes that the l1imited design audit be deferred until
there 1s sufficient design information to demonstrate the design
configuration and details. This would occur a few months after
placement of the purchase order for the containment vessel.

NRC STAFF POSITION

The DSER states: "The staff cannot accept a standard design of
containment without performing a design audit or reviewing a
structural irtegrity test. The staff will perform a 1imited design
audit before the PDA 1s {issued.”

RESAR SP90 REZOLUTION APPROACH

The Timited design audit should be performed prior to FDA and/or the first
plant specific Construction Permit.



OPEN ISSUE NUMBER 25 Category 4

. ANALYSIS “TANDARD FOR TIME HISTORY SOLUTIONS AND RESPONSE SPECTRUM
ANALYSIS
DSER (March 1989) Section 3.9.3.2, page 3-3)
BACKGROUND

Westinghouse have submitted an application for a plant satisfyin?
current codes and standards. In particular, the application utilizes
ASCE 4-86 "Seismic Analysis of Safety Related Nuclear Structures"
which provides requirements for seismic aralvses of structures. This
new standard has not been reviewed and endorsed by the staff.
Generally the requirements are compatible with those in the Standard
Review Plar, but there are a few areas where tne requirements differ
from existing staff positions.

Fol\ov1ng discussions with NRC staff, the staff agreed to further
review the standard to determine a final position in the SPS0 design.

Some of the areas where the standard does not match existing staff
positions are being changed by the staff xonoraIIy following the
requirements incorporated in the ASCE 4-86 standard. Changes are in
g:ocess of boing incorporated in the Standard Reviaw Plan. It is
lieved that these changes will make it easier to resolve this issue.

' WESTINGHOUSE POSITION

Westinghouse wish to use the latest industry standard for seismic
analysis since 1t provides a comprehensive set of requirements.

NRC CTAFF POSITION

NRC staff have no resources assigned to determining generic positions
on new or revised codes and standavds and continue to review changes
on a case b{ case basis. In many cases this means that they use
positions that are not consistent with the latest codes.

RESAR SP90 RESOLUTION APPROACH

Westinghouse will continue to work with NRC staff and industry
committees to resolve this issue. Westinghouse will adaress those
:rcashofsggg standard that are identified by teh staff as unacceptable
or the :






. Lategory 2 Open lssues - RESAR Revised to Reflect NRC Staff Position

RSEE Open lssue 6:
RSEK Open lssue §:
RSER Open lssue 10:

Tornado loadings--maximum wind speed (3.3.2).
Local and overal) damage predictions (3.5.3).

?;x;ng? concrete thickness for barrier dusign

Ductility ratio (3.5.3).

Comnliance with Branch Technical Position (BTP) MEB
31 (3.6.2).

Pressure test of guard pipe (3.6.2).
Dynamic load factor for pipe whip restraints (3.6.2).
Design of oipe rupture restraints (3.6.2).

Conbinaticn of vnertial responses and sefsmic anchor
movements (3.9.2.3).

Flow-induced vibration testing for non-prototype
plants (3.9.2.3).



Lategory 1 Open lssues -

RSER Open lisue 1!

RSER Open lssue 26:

Chapter 5 - Design of Structures, Components, Equipment and Systems

Clarification Provided by ¥

:gt:;f.co criteria for structural design features

?oallty !roug classificavion of reactor internals
3.2.2, 3.0.5).

Limits of break exclusfon area for ASME Class 2
piping (3.6.2).

Synthesized time histories (3.7.1).
Soil damping model (3.7.1, 3.7.%).

Inservice inspection grogran for seismic
instrumentation (3.7

Containment design criteria (3.8.)).

?;scrigtion of FATCON and WESAN computer programs

Combination of closel
response analysis (3.

spaced modes in seismic
2.2).

?;gh (ro?uoncy modes in seismic response anaiysis

Representative maximum moda® response in sefsmic
response spectrum analysis (3.9.2.2).



Chapter 3 - Design of Structures, Components, Equipment and Systems

sateqory 1 Open lssues - Clarification Provided by ¥

RSER Open Issue 30: o«?m velues for systeus with flexible in-1ine
building-mounted equipment (3.9.2.2).

RSSR Open lssue 32: Flow-induced vibration testing without dummy core
(3.9.2.3).

DSER Open lssue 33: oingn of reactor internals (3.9.2.3).

DSER Opan lssue 34 :;r;s; ;;Mts for Class 2 and Class 3 valves

DSER Open lssue 35: Design criteria for heating, ventilation, and air
conditioning (MNVAC) ductwork and supports (3.9 3.1).

DSER Open Issue 37: Thermal stratification in unisolable piping

. (3.9.3.1).

RSER Open lssue 38: :;’;‘:}“'HM"V‘“ pump and valve test program

RSER Open Issue 40: Conformance with Institute of Electrical and
Electronics Engineers (IEEE) Standard 344-1987 and
Regulatory Guide 1.100, Revision 2 (3.10.1, 3.10.2).

DSER Open Issue 41: Equipment qualification (3.11)



ACRS ADVANCED PWR

SUBCOMMITTEE MEETING

NoveMBER 3, 1989

REVIEW OF WESTINGHOUSE SP/90

CHAPTER 4 - REACTOR SYSTEM
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TYPICAL ROD CLUSTER ARRANGEMENT
19x19/16 (2x2)

656 D009274.001



1067 D 19882 001

APWR REACTOR

® Reduced specific power (kw/kg)
- Fuel cost
- Design margins
® Moderator control
- Fuel cost
- Availability (long fuel cycles)
® Radial neutron reflector
- Fuel cost
- Reacior vessel fluence
® Gray rods
- Load follow

- Fuel cost



REDUCED SPECIFIC POWER (KW/KG)
(Low Power Density)

® Number of fue! zones ‘s increased for same
discharge burnup

® i-eed fuel loading (MTU) is maintained, while
feed enrichment is reduced

® Aliows 3-zone core for 18 month cycles
® Increases design margins (LOCA, DNB, NVT)
® Higher margins provide operating flexibility



POWER DENSITY COMPARISON

412 APWR
Core thermal power (MW1) 3411 3823 &
Number of fuel assemblies 193 193
Fuel rods per assembly 264 296
Active core length (in) 144 1563.5
Core loading (MTU) 81.8 119.2
Equivalent core diameter (in) 133 157
Average linear power (kW/ft) 54 5.1

Average specific power (kW/kg) 41.7 32.1

1180 D23240 002



MODERATOR CONTROL
GENERAL CONCEPT

® A portion of the core water volume is displaced during
the first part of ti:2 cycle
- D2creased neutron moderation
- Increased neutron ahsorption in U-238
- Increased PU production

® When the boren concentration nears O PPMm, the displaced
water is returned either gradually or at one time
- Increased neutron moderation
- PU production rate siows
- Fissile material burned more efficiently

® Fead enrichments are reduced for the same energy output

1067 D 19882 006



MODERATOR CONTROL
SPECIFIC CONCEPT

® Low neutrcn absorbing rods called water displacer
rods fully inserted prior to startup displacing
13% of the core water volume

® They remain inserted untii the boron concentration
nears O PPM, (70% of cycle)

® Over the remainder of the cycle, the rods z re
saquentially and fully withdrawn in groups

® During refueling shutdown, the rods are reinserted
into the core for the next cycle



BORON CTONCENTRATION AND
WDR WITHCSRAWAL SEQUENCE VERSUS TIME

Boron Conceritration
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URANIUM, SWU AND FUEL CYCLE COST SAVINGS
ASSOCIATED WITH EACH OF THE
APWR CORE FEATURES

FueL CycLe
U30g SWU CosT

SavinGgs(1l) Savines(l) Savines(1l)
Core FEATURE (%) (%) (%)
Z1rc GRIDS + INCREASED H/U 3.2 4.1 4.1
95.4 ---> 119.0 MTU 9.2 12.2 5.6
MoDERATOR CONTROL 7.2 9.3 7.1
RapIAL REFLECTOR 3.1 4.0 3.2
ToTaL 22.7 29.6 20.0

(1)RELATIVE TO A 193, 17 x 17 rueL ASSEMBLY CORE WITH A 14 roorT
ACTIVE LENGTH, I"CONEL GRIDS. ASSUMING 18 MONTH FUEL CYCLES, 75%
CAPACITY FACTOR AND 39,450 MWD/MTU CISCHARGE BURNUP



ADVANCED REACTOR
GRAY i30DS

® Functions:
- Xenon reactivity contro! durii.g load follow
- Water displacement

® Normally inserted during base load operation

® At low boron concentrations, replaces boration/
dilution operations during load follow

- When power is reduced, gray icds are withdrawn
in sequence to compensate for xenon buildup

- When power is increased, gray rods are re-inserted
in sequence to compensate for xenon burn-out

® Reduces water processing requirements
® Extends load follow capability toc 95% of cycle

1067 D19882 003
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WATER PROCESSING REQUIREMENTS

Water Processing Requirements (GPD)

50,000 .
Gray
40,000 : o
Evaporator Capacity

30,000

!
20,000 .
10,000 With

Gray Rods EOL

0 3,000 6,000 9,000 12,000 15,000
900 0016278 003 Burnup (MWD/MTU)




OPEN 1SSUE NUMBER 43 CATEGORY 4
Review of critical heat flux (CHF) tesis (4.4.2.2)).

DSER (March 1989) Section 4.4.2, page 4-22

BACKGROUND

DNBR's are calculated using the WRB-2 critica) heat flux (CHF) correlation.
The coupled THINC-1V/THINC-1 computer code 1s used to determine the flow
distribution in the core and the local conditions in the hot channe! for
use in the DNB correlation. Critical heat flux tests modol1ng the SP/80
fuel assembly were performed at the Columbia University Heat Transfer
Laboratory.

WESTINGHOUSE POSITION

NRC

It was concluded “rom evaiuation of the data that the CHF characteristics
of the SP/90 fuel assembly are not significantly different from those of
the current 17 x 17 standard designs, and can be adequately described by
the WRB-2 CHF correlation. Additicnally, the data derived from the SP/S0
tests can be incorporated in the data base without changing the DNBR design
criterion of 1.17. In response to staff question 492.1, Westinghouse
provided results of the aforementioned CHF tests in November 1984,

STAFF POSITION

The submittal is under review and the results of the staff’'s review wil) be
addressed in the fina) SER,

RESAR-SP/90 RESOLUTION APPROACH

200000 N XK KKK KX XK XXX K K3 XXX XXX XXX XXX XXX
DG00I KKK 00K 0200 300 XXX X0 X X X X X
200003 3K KX XXX 33X K KK XX XK 03X X XX X X X X X X X
KK KNI XK XK XK XK XXX XX



OPEN I1SSUE NUMBER 44 CATEGORY 4

Departure from nuclear boiling ratfo (DNBR) safety limit (4.4.3.1).
DSER (March 1989) Section 4.4.3, page 4.23
BACKGROUND

The phenomenon of fuel rod bowing, described in Revision 1 of WCAP-8691,

is accounted for in the DNBR safety analysis of Condition I and Condition
11 events for each plant application. 1icable generic credits for
margin resulting from the evaluation of DNBR and/or nmrgin obtained from
measured plant operating parameters, that are less limiting than those
;::uirod y the plant safety analysis, are used to offset the effect of rod

WESTINGHOUSE POSITION

NRC

The safety analysis for RESAR-SP/90 maintained sufficient margin between
the safety analysis 1imit DNBR and the design 1imit ONBR to accommodate
full flow and low flow DNBR penalties. The amount of fuel rod bow, and its
associated DNBR penalties, 1s predicted to be less for RESAR-SP/90 fuel
than that for Westinghouse 17x17 fuel because SP/90 fuel has & larger fuel
rod diameter, thicker cladding, and smaller spacing between grids.

STAFF POSITION

WCAP-8691, Revision 1, has been reviewed and approved by the staff for
existing Westinghouse cores. The staff has concluded that rod bow
penalties have been properly offset by the DNBR margins calculated by
Westinghouse for the RESAR-SP/90 application. The staff states, however,
that conclusion 1s cortingent on the approval of the 1.17 DNBR safety 1imit
for WRB-2 with the RESAR-SP/90 fue).

RESAR-SP/90 RESOLUTION APPROACH

The resolution of this open issue along with that of Open Issue 43 will be
based on the staff’'s final review of the critical heat flux test data
provided in response to staff’ question 492.1. The results of the staff’s
review will be addressed in the final SER.
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Figure 6

APUR BOVED ROD DNB TESY
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APUR BOWVED FOD DNB TEST
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RESAR SP/90
CHAPTER 5
REACTOR COOLANT SYSTEM
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Westinghouse
Steam Generator Overview

§G Model Numher ~f Units
13 4
15 8
27 7
33 4
44 29
51 86
D2/D3 45
D4/E 32
D5 1€
F 55
44F 19
51F 10

307



Advanced PWR Steam Generator

Key Design Objectives

imi ilabili

« Emphasize Design Simplicity
« Emphasize Reliability

ional Radiati

« As Low As Reasonably Achievable (ALARA)

o Ease of Maintenance



SP/90
REACTOR COOLANT SYSTEM

NSSS POWER (MWT) 3816

NUMBER OF LOOPS 4

‘ OPERATING PRESSURE (PSIA) 2250
¢ DESIGN LOOP FLOW (GPM) 100,100
HOT LEG TEMPERATURE (OF) 625

STEAM PRESSURE (PSIA) 1024

G4TII/TV-IV/110109/P9 1



APPROXIMATE VARIATION IN STEAM PRESSURE AND
GROSS ELECTRICAL GENERATION WITH TUBE PLUGGING

1060

1040 |- % Plugging
- 5% - 1362
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l
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!
§

g
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|
Gros= Electric Output (Mwe)

980 ,—
L Approximate Turbine Limit
m ——————————————————————— J ~m s 1337
| | |
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ADVANCED PWR
STEAM GENERATOR

_Single Tier

Secondary Separators t ﬁ! ' u d g\t
18" Manway ~—————_" f H F E B

RN ]

.l ‘

Modular Primary RIRIRIR | BIRI
Separators 11198 25"
Mud Drum : ‘ Slhevll' e
Feedwater Nozzle
Tube Support b f

Thermally Treated
Inconel-620 Tuber

Flow Distribution Baffle

Cylindrical Section

70"
Cutout

Bottom
Sludge
Yrap

82 -‘ K. "

Center Posi 4
18" Manway

Bottom Blowdown




THERMALLY TREATED INCONEL 690
POTENTIAL BENEFITS

Lower primary water release rates

Superior pure and primary water SCC resistance
Better high temperature caustic SCC resistance
Improved SCC resistance in dilute caustic solutions
Superior SCC resistance in acid sulphate environmsnts

Improves SCC performance in oxygenaied chloride
environments
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BASIS FOR STEAM GENERATOR HEIGHT
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20" Flexible
Support Ring

48" Secondary
Separator Height

€4" Upper Shell
Access Space
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05" vater Leve!
Control Space

LOW LEVEL TRIP
12" Mud Drum

40" Tube Bundie
/ccess Space

Top of Tube Bundle



Low Yelocity
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APWR MUD DRUM

Modula: Separator Riser Barrels

o ool il

Feedring

Mud Drum
Suction Line

%4 @ Mud Drum Top Plate

Lower Deck Plate




SG Mud Drum Performance
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MUD DRUM SLUDGE REMOVAL SYSTEM
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APWR

PRIMARY SEPARATOR PACKAGE ARRANGEMENT

Modular
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Pockets
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Secondary Separator Vanes

Steam Outlet Nozzle

Drain Lines
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PERIPHERAL TUBE CLEARANCE
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Conclusion

The Advanced PWR Steam Generator incorporates features
which have been extensively tested and most have aiready
been implemented in operating steam generators.

The three dominant design enhancements over earlier SG
Models are...

1. Alloy 690TT Tube Material
2 Tube Bundle Sludge Control
3. Enhanced Maintenance Features

The Advanced PWR Steam G ~nerator meets or exceeds all of the
EPRI/SGOG Design Recommendations (SG Reference Handbook,
Section 4).




SP/90
REACTOR COCLANT PUMP
MODEL DESIGNATION 100A
DESIGN FLOW (GPM) 100,100
DEVELOPED HEAD (FT) 333.8
® SEAL IHJECTION (GPM) 8
SEAL RETURN {(GPM) 3
MOTOR POWER (HP) 8000

«IDENTICAL TO SOUTH TEXAS.

GATII/TV-IV/110109/Pg 2



TOTAL VOLUME (CUFT)
STEAM VOLUME (CUFT)
HEATER CAPACITY (KW)
LIQUID VOLUME (CUFT)
NO. OF SAFETY VALVES
NO. OF RELIEF VALVES

QLT34/TV-JV/110100/9 3

SP/90

2500
1000
2500
1500



$9/90
RESIDUAL HEAT REMOVAL SYSTEM
CS/RHR UiiPS
QUALITY a
DESIGN FLOW (GPM) 1940
DESIGN HEAD (PSI) 180
MOTOR RATING (HP) 420
®
RHR HEAT EXCHANGERS
QUANTITY 4
RHR FLOW (GPM) 1600
CCW FLOW (GPM) 1880
APPROXIMATE UA (BTU/HR-OF) 800,000
b

DATIL/TV-JV/110180/Pg &



» ©

3p/90
LOW TEMPERATURE OVERPRESSURE PROTECTION+

LTOP FUNCTION IS PROVIDED BY RHR RELIEF VALVES

RHR ISOLATION VALVE AUTOCLOSURE INTERLOCK HAS BEEN
ELIMINATED.

. TWO OUT OF FOUR RHR SUBSYSTEMS ARE SUFFICIENT TO
[ ] PROVIDE LTOP.

POWER IS REMOVED FROM RHR ISOLATION VALVES IN
SUBSYSTEMS PERFORMING LTOP FUNCTION.

. ALARM IS PROVIDED IF LESS THAN TWO RHR SUBSYSTEMS
ARE ALIGNED DURING CONDITIONS REQUIRING LTOP.

OPERATING PROCEDURES WILL ALLOW ONLY ONE RHR
SUBSYSTEM TO BE IN MAINTENANCE.

04T3J/TV-JV/110180/Pg S



y ©
MID-LAOP OPERATION

WATER LEVEL DURING MID-LOOP OPERATICN IS AT LEAST
9 INCHES ABOVE ACTUAL MID-PLANE ELEVATION.

. WITH VORTEX BREAKER, AIR ENTRAINMENT STARTS TO
OCCUR AT APPROXIMATELY 3 INCHES BELOW MID-PLANE
ELEVATION, BUT IS LIMITED TO LESS THAN 10%.

@ . RHR SUCTION LINES ARE SLOPED CONTINUOUSLY
DOWNWARDS TOWARDS RHR PUMPS AND ARE, THEREFORE,
SELF-VENTING.

RHR PUMP SUCTION LINES PROVIDE ADEQUATE PUMP NPSH
AT FULL FLOW ASSUMING SATURATION IN THE HOT LEG.

HHSI PUMP WILL BE AVAILABLE DURING MID-LOOP
OPERATION FOR EMERGENCY MAKEUP IF REQUIRED.

» DSER OPEN ISSUE 54

OAT3J/TV-IV/110109/Pg 6
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IMAGE EVALUATION
TEST TARGEY (MT-3)
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HOT LEG RHR CONNECTION g

PRESENT SP /90

HOT LEG

P s

PDA COMMITMENT

HOT LEGC

VORTEX BREAKER
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.

MID-L00P OPERATION
(CONTINUED)

. DEDICATED, REDUNDANT NARROW RANGE LEVEL INSTRUMENTS
WITH MCR INDICATION AND ALARM ARE PROVIDED.

RANGE OF ‘COLD’ PRESSURIZER LEVEL INSTRUMERTATION
HAS BEEN EXPANDED TO THE BOTTOM OF THE HOT LEG.

. EACH OF THE FOUR REDUNDANT ISS SUBSYSTEMS INCLUDES
® RHR FLOW MEASUREMENT AND MAIN CONTROL ROOM
INDICATION.

REDUNDANT IN-CORE THERMOCOUPLES WILL BE AVAILABLE TO
MEASURE CORE EXIT TEMPERATURE DURING MID-LOOP
OPERATION.

. ALL MID-LOOP OPERATIONS CAN BE PERFORMED FROM THE
MCR USING THE NORMAL RHR AND CVCS FUNCTIONS.

OAT3/TV-IV/110109/Pg 7



Chapter 5 - Reactor Coslant System

Lategory 1 Open lssues - Clarification Provided by ¥

DSER Open lssue 47: Low-temperature overpressure protection (LYOP) during
plant startup (5.2.2.2).

DSER Ooen lssue 48: iTOP during single failure of residual heat vemoval
(RHR) valve (5.2.2.2).

DSER Open lssue 51: Decay heat generation rates (5.4.3.1).

DSER Open lssue 52: Power supply restoration of motor-operated valves
Movs) in RHR system return 1ine from control room

5.4.3.2).
DSER Open lssue §3: Thermal relief protection for RHR (5.4.3.3).

‘ DSER Open Issue 54: Lowered reactor coolant ystem (RCS) inventory
operation of RHR (Generic Letter 88-17) (5.4.3.4).

Category 2 Open Jssues - RESAR Revised to Reflect NRC Staff Position

DSER Open lssue 45: ASME code case commitments for all ASME Class 1, 2
and 3 components (5.2.1.2).

DSER Open Issue 46: Pressurizer safety valve sizing (5.2.2.1).

DSER Open Issue 49: Positive indication/alarm to si 3] need for
initiation of LTOP system (5.2.2.2).

DSER Open lssue 50: Emergency feedwater storage tank compliance with
Position 6 of BTP RSB 5-1 (5.4.3.1).

DSER Open Issue 55: Boron mixing/natural circulation test (5.4.3.5).



OPEN 1SSUE NUMBER 42 CATEGORY 4

Integrated N16 and excore power density surveillance and protection system
(4.3.1, 4.3.3, 15.3.2).

DSER (March 1989) Section 4.3.1, page 4-8
BACKGROUND

The RESAR-SP/90 uses the N16 power level and the four-segment ex-core
neutrun detector systems, which replace the delta coolant temperature power
level system and the two-segment excore detectors used in many current
Westinghouse reactors. The staff partially reviewed these systems as part
of the PDA review of the RESAR 414, and reviewed and approved a form of the
N16 system as part of the overpower and DNBR protection system at Comanche
Peak. The four-s nt excore neutron detecior, which 1s included in the
Shearon Harris design, was reviewed and partia!iy accepted in RESAR 414
only as a monitoring system for axial power distribution because there was
not sufficient information for an uncertainty analysis review of the
accuracy of axial distribution monitoring.

WESTINGHOUSE POSITION

The N16 system is an improved substitute for the core delta temperature
power level system and involves no significant change in operation. The
four-segment excore system provides a distinct improvement over the
two-segment system with its ability to monitor the axial power distribution
and to remove many of the oporating restrictions entailed when using the
constant axial offset control (CAOC) mode to maintain power distribution
within peak1n? factor 1imits. RESAR-SP/90 uses a form of CAOC with relaxed
axial offset 1imits and no penalties for exceeding 1imits.

NRC STAFF POSITION
The staff is currently reviewing the integrated (N16 and excore) power
density surveillance and protection system and will address this issue in
the final SER.

RESAR-SP/90 RESOLUTION APPROACK

To be determined



RESAR SP/90
CHAPTER 6
ENGINEERED SAFETY FEATURES
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SP."90
CONTAINMENT

CONTAINMENT TYPE SPHERICAL STEEL

INTERNAL DIAMETER (FT) 197

WALL THICKNESS (IN) 1.65
. MATERIAL SA 537 CL 2

DE51¢! PRESSURE (PSIG) 46.9

FREE VOLUME (CUFT) 3.1E+06
®

OAT34/TV- IN/110106/Pg ©



APWR INTEGRATED SAFEGUARDS SYSTEM




’ ; o
APWR — INTEGRATED SAFEGUARDS SYSTEM




R ©

SP/90
EMERGENCY CORE COOLING SYSTEM
HHST PUMPS
. QUANTITY 4
. RUNOUT FLOW (GPM) 1000
. DESIGN FLOW (GPM) 500
. DESIGN HEAD (PSI) 1425
. SHUTOFF HEAD (PSI) 1790
. MOTOR RATING (HP) 800
@  ACCUMULATORS

QUANTITY 4
TANK VOLUME (CUFT) 2500
OPERATING PRESSURE (PSIG) 600

CORE REFLOOD TANKS
QUANTITY 4
TANK VOLUME (CUFT) 2000
OPERATING PRESSURE (PSIG) 200

IN-CONTAINMENT RWST
QUANTITY 1
. TANK VOLUME (GAL) 580,000
P . OPERATING PRESSURE COTNAINMENT
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SP/90
~ CONTAINMENT HEAT REMOVAL
CS/RHR PUMPS
. . QUANTITY 4
DESIGN FLOW (GPM) 3325
DESIGN HEAD (PSIA) 155
MOTOR RATING (HP) 420
CONTAINMENT FAN COOLERS
. QUANTITY 4
& : HEAT REMOVAL (BTU/HR) 80E+06

+ONLY ONE UNIT IS ASSUMED TO OPERATE POST-ACCIDENT.
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SP/90
COMBUSTIBLE GAS CONTROL
. REDUNDANT ELECTRIC HYDROGEN RECOMBINERS
HYDROGEN IGNITERS WITH CLASS 1E POWER SUPPLY

NO RG 1.7 HYDROGEN PURGE SYSTEM, BUT OPERATING PURGE
SYSTEM CAN PERFORM FUNCTION

R CONTAINMENT HYDROGEN MONITORING SYSTEM

DAT3I/TV-IV/110189/Pg 12
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SP/90
FISSION PRODUCT CONTROL

NO SPRAY ADDITIVE SUBSYSTEM

ANNULUS EXHAUST FILTRATION



Chapter 6 - Engineered Safety Features

Category 1 Open lssues - Clarification Provided by X
DSER Open lssue 59: Low-head pump deadheading (6.3.1).

LSER Open lssue 60: Loss-of-coolant accident (LOCA) analysis assumptions
for ECCS (6.3.5).

DSER Open Issue 61: ECCS flow to reactor vessel during I.OCA/*oananco
with Title 10 to tho !
Part 50, Section 50.4 an unon
Design Criterion (GDC) 35 (6.3. 5)



OPEN 1TSUE NUMBER 39 CATEGORY §
Testing difficulties for inservice pump and valve testing (3.9.6).
DSER (March 1989) Section 3.9.6, page 3-49

BACKGROUND

IS1 testing of pumps and valves needs to be performed in accordance with
the requirements of the ASMC Code, Sectfon XI. In many of the current
generation designs, this testing s difficult or impossible to perform in
accordance with these requirements.

WESTINGHOUSE POSITION

The SP/90 Integrated Safeguards (emergency core cooling, containment spray,
and residua) heat removal functions) and Emergency Feedwater systems
contain features aimed at resolving problems encountered in current plants.

o Pump miniflows are sized to allow continuous operation without
damage.

o Each pump can be tested over its full operational ran?o with the
plant at power by means of specially installed test lines.

o ECCS injection 1ines including redundant check valves cannot be
tested with the plant at power because the shutoff head of the HHSI
pumps 1s below RCS pressure; however, these lines are at full flow
conditions as part of normal RHR operation.

o EFWS 1n{oct1on 1ines including redundant check valves could in
rinciple be tested at power; however, such testing is indesirable
ecause of the thermal transients 1t induces.

o0 Motor operated valves (MOVs) can be stroked with the plant at
power.

o A gcrmanently fnstalled system is provided to allow leak testing of
valves isolating the RCS from low preisure systems during each
plant startup.

o EFW pumps are provided with individual suction 1ines in order to
eliminate the possibility of steam binding in more than one pump as
a result of backleakage through the series of check valves in one
pump discharge 1ine; temperature instrumentation is also provided
to detect instances of such backleakage.
In addition, the FDA Application will include the following:

o Frequency of pump and valve testing as well as disassembly and
inspection.

o Description of pump and valve diagnostic systems.

o Information on pump and valve prototype or in-situ testing.



OPEN ISSUE NUMBER 39 CATEGORY §
. Testing difficulties for inservice pump and valve testing (3.9.6).
DSER (March 1989) Section 3.9.6, page 3-49
(continued)
NEC STAFF POSITION

The staff has requested detailed descriftions of how various pump and valve
tests will be performed.

RESAR-SP/90 RESOLUTION APPROACH
Defer detailed test descriptions to FDA Application.



OPEN ISSUE NUMBER 56 CATEGORY 4

Minimum containment pressure analysis for performance capability studies on the
emergency core cooling system (ECCS) (6.2.1.5).

DSER (March 1989) Section 6.2.1, page ¢-18
BACKGROUND

Appendix K, "ECCS Evaluation Model,* to 10 CFR 50 states, in part, that the
containment pressure used for evaluating cooling effectiveness during
reflood and spray cooling shall not exceed a pressure calculated
consertively for this purpose. It further requires that the calculation
includes the effects of operation of all installed pressure reducing
systems and processes.

WESTINGHOUSE POSITION

NRC

In response to staff question 430.12, Westinghouse provided the results of
the analysis to conseratively calculate the containment pressure response.
The analysis predicted a peak containment pressure of approximately 38.5
psia and decayed down to approximately 25.5 at 284 seconds. Based upon
this analysis a conservatively low, constant containment pressure of 24.7
psia was used throughout the entire SP/90 ECCS transient. The inputs for
the containment pressure transient modeled in the analysis are bounded by
the response predicted by the minimum pressure analysis. The use of this
consorvativoI* low value for containment pressure compliance with Appendix
K and Branch Technical Position CSB 6.1.

STAFF POSITION
At the time of issuance of the DSER, the staff was reviewing the

Westinghouse response to staff question 430.12 with regard to this matter.
The results of that review will be provided in the final SER.

RESAR-SP/90 RESOLUTION APPROACH

To be determined



OPEN ISSUE NUMBER 57 CATEGORY 4
Containment pressure 24 hours after accident (6.2.2).

DSER (March 1989) Section 6.2.2, page 6-1]

BACKGROUND

6DC-38 roguiros that containment pressure be reduced rapidly following a
postulated design basis accident. The staff’s position {s that the
containment pressure be reduced to 50 percent of peak calculated pressure
for the design basis LOCA.

WESTINGHOUSE POSITION

Westinghouse 1s of the opinion that the reduction should be to 50 percent
of containment design pressure. The rationale for this is that the basis
for requiring a reduction in containment pressure {s to obtain a reduction
in containment leakage rate. In dose calculations 1t is generally assumed
that the leakage rate drops to 50 percent of the design leak rate at 24
hours; this 1s compatible with a calculated containment pressure equal to
50 percent of design pressure.

SP/90 results are as follows:

o Containment design pressure 46.9 psig
o Calculated peak pressure (max.) 36.4 psig
o Calculated pressure @ 24 hrs. (max.) 23.5 psig

NRC STAFF POSITION

The staff has requested Westinghouse to justify the SP/90 deviation from
the staff position, 1.e., pressure at 24 hours should less than 50
percent of peak pressure. The staff had not completed their review of the
Westinghouse response at the issuance of the DSER.

RESAR-SP/90 RESOLUTION APPROACH

There are several approaches that could be used to meet the staff

position. For example, the capacity of the heat removal systems could be
increased such that the pressure at 24 hours would be about 18 psig; at the
same time, containment design pressure could be decreased to 41 psig (1.1 X
calculated peak) since 1t would no longer be constrained by pressure at 24
hours. Another approach could focus on 1ncreas1ng calculated peak pressure
by reducing containment volume or by increasing the conservatism in short
term mass and energy releases

None of these approaches appears to provide a net improvement in safety (in
fact there may be a net loss); however, {f the staff position remains
unchanged, Westinghouse will commit to perform analyses and/or to
incorporate design modificatiors in the FDA submittal to demonstrate that
pressure at 24 hours is 50 percent of peak pressure.



OPEN 1SSUE NUMBER 58 CATEGORY 5
Hydrogen purge and vent system (6.2.5).

DSER (March 1989) Section 6.2.5, page 6-18

BACKGKOUND

In order to meet the intent of Regulatory Guide 1.7, most current plants
include a containment hydrogen purge system as a backup to the containment
hydrogen recombiners for long term hydrogen control post-LOCA. In some
:::cs& th:iaini-purgo (or operating purge) system is designed to perform

s function.

WESTINGHOUSE POSITION

NRC

In the SP/90 plant design, backup to the in-containment electric hydro?en
recombiners is provided by 1an1tor8. which are designed to mitigate a 100
percent Zr-water reaction. No separate containment hydrogen purge system
is provided, nor is this function specifically assigned to the operating
purge system which s, therefore, not nocossaril{ designed in accordance
with R.G. 1.7. However, in the extremely unlike : event of coincident
failure of the redundant in-containment electric hydrogen recombiners and
the hydrogen igniters, the operating purge system could also be used to
control long term hydrogen buildup.

STAFF POSITION

The staff has indicated that the operating purge system should be designed
to meet the requirements of R.G. 1.7. In addition, the staff has indicated
that they will provide additional guidance regarding the need for a
“hardened" venting capability. The letter is not related to hydrogen
control, but concerns containment performance following a severe accident,
in particular in case of long term overpressurization.

RESAR-SP/90 RESOLUTION APPROACH

Westinghouse considers the hydrogen igniters to be an acce table backup to
the hydrogen recombiners in accordance with the intent of R.G. 1.7.
However, if this approach is not acceptable tc the staff, Westinghouse will
commit to design the operating purge system in accordance with the
requirements of R.G. 1.7 in order to aid in cleanup following a LOCA.

The "hardened® venting capability is related to the "Severe Accident Issue”
on containment performance. This issue is presently considered by the
staff as part of their review of the EPRI ALWR Requirements Document, which
{ncorporates the Nuclear Industry (including Westinghouse) position that
such a vent 1s not required. Westinghouse commits to meet any new
requirements that may be forthcoming from this review in the FDA submittal.



RESAR SP/90
CHAPTER 8
ELECTRIC POWER
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APWR
Main One-Line Diagram

083 £14820.030



ALTERNATE AC POWER SOURCE

DIESEL GENERATOR
(100 xw)

OC MOTOR
),___._) ()
RCP SEAL ‘ l
INJECTION
PL DIV A piv e
CHARGER

(1) INTERLOCKED SUCH THAT ONLY ONE D
CAN BE CONNECTED AT ANY ONE TIME




SP/90
AC_POWER SYSTEM

. MAIN GENERATOR BREAKER

o AUXILIARY AND STANDBY TRANSFORMER

ESF TRANSFORMER WITH CAPABILITY TO SUPPLY ONE
DIVISION OF ESF LOADS

. TWO CLASS 1E BUSES EACH WITH ONE CLASS 1E DIESEL
GENERATOR

o ONE SMALL NON-1E DIESEL GENERATOR TO POWER SEAL
INJECTION PUMP AND CHARGE BATTERIES DURING STATION

BLACKOUT
®
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SP/90
DC/INSTRUMENT AC POWER SYSTEMS

. FOUR CLASS 1E BATTERIES WITH ASSOCIATED
CLASS 1E CHARGERS, INVERTERS AND PANELS

. TWO NON-CLASS 1 BATTERIES WITH ASSOCIATED
NON-CLASS 1E EQUIPMENT

" FOUR CLASS 1E INSTRUMENT BUSES

TWO NON-CLASS 1E INSTRUMENT BUSES
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OPEN ISSUE NUMBER 66 CATEGORY §

Statfon blackout (Unresolved Safety lusue [USI) A-Cd& (8.4.8). Inftially
fdentified as Open Issue § of the staff’s June 1988 Draft Safety Evaluation
Report (DSER).

DSER (June 1988) Section 8.4.8, page 8-19
BACKGROUND

The fina) evaluation of station blackout accidents at nuclear power plants
was performed by the staff and published in NUREG-1032. In vesolving this
fssue, the staff performed a regulatory analysis which was documented in
NUREG-1109. In June 1988, this US] was resolved with the publication of a
new.rule (53 FR 23203) and Regulatory Guide 1.18E. Thus, this {ssue was
RESOLVED and new requirements were established.

WESTINGHOUSE POSITION

The proposed resolution for the SP/90 plant includes a small diese)
generatar independent of off-site and on-site AC power supplies, whose
primary function is to power a positive displacement pump providing backup
seal injection to the reactor coolant pumps. This power source can also be
used to recharge the Class 1E batteries, which will be depleted in about 4
hours. Thus, continuing operation of key instrumentation and control
systems is assured.

NRC STAFF POSITION

The staff 1s concerned that over time the environment in rooms containing
electrical, instrumentation, and control equipment (e.g. emergency control
room, protection system rooms, battery rooms, inverter rooms, etc...) will
deteriorate due to lack of ventilation to the point where equipment would
fail. For this reason, the staff would 1ike to see the size of the third
diesel generator increased in order to allow continuing operation of
selected HVAC systems.

RESAR-SP/90 RESOLUTION APPROACH

Westinghouse will commit to include environmental control of selected rooms
containing electrical, instrumentation, and control equipment which {s
required to operate during station blackout. The equipment required to
perform this environmental contro) function will be manually actuated and,
the size of the third diesel generator will be increased as needed to power
this equipment.




Chapter 8 - Electric Power

Category 1 Open lssues - Clarification Provided vy N
DSER Open lssue 64: Power lockout to MOVs (8.4.3).

DSER Open lssue 65: Relfability to load sequencer with offsite power

Category 2 Open Issues - RESAR Revised to Reflect NRC Staff Position
DSER Open Issue 62: Testing of fast transfer scheme (8.2.2).

\
DSER Open lssue 63: Containment electrical penetrations (8.4.1).



RESAR SP/90 PDA
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ADVANCED PRESSURIZED REACTORS
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NOVEMBER 3, 1989



CURRENT REVIEW STATUS
Accomplishments to November 1989

DSER PRA "FRONTEND"

ACRS SUBCOMMITTEE

DSER - SRP

DSER - SRP

WESTINGHOUSE RESPONDED TO OPEN ITEMS

ACRS SUBCOMMITTEE
WESTINGHOUSE SUBMITTED AMENDED USIs/GSls

ACRS SUBCOMMITTEE

MARCH 1988

APRIL 1988

JUNE 1988

MARCH 1989
JUNE-SEPTEMBER 1889

SEPTEMBER 1989

OCTOBER 1988

NOVEMBER 1989



DSER OPEN [TEMS

CHAPTER 3.0 "DESIGN OF STRUCTURES, COMPONENTS, EQUIPMENT AN SYSTEMS®
open items § 1 - 41

CHAPTER 4.0 “REACTOR"
open items § 42 - 44

CHAPTER 5.0 "REACTOR COOLANT SYSTEM AND CONNECTED SYSTEMS"
open items § 45 - 55

CHAPTER 6.0 “ENGINEERED SAFETY FEATURES®
open items § 56 - 61

CHAPTER 8.0 "ELECTRIC POWER SYSTEMS™
open f.sms § 62 - 66



SCHEDULE TO COMPLETE PDA REVIEW

Rens to be occomplished

NRC ISSUE DSER PRA "BACKEND"

NRC REVIEW USis/GSis AND
PROVIDES INPUT TO WESTINGHOUSE

ACRS SUBCOMMITTEE
Re: DSER CHAPTERS

WESTINGHOUSE RESPONDS TO
USI/GS! INPUT

ACRS SUBCOMMITTEE
Re: USis/GSts

NRC ISSUES DSER ON USls/GSls
MND SEVERE ACCIDENTS

ACRS SUBCOMMITTEE
Re: DRAFT FINAL SER AND REQUEST LETTZR

ACRS FULL COMMITTEE
Re: DRAFT FINAL SER AND REQUEST LETTER

NRC ISSUES FINAL SER

POA DECISION AND SSER

NOVEMBER - DECEMBER 1989

JANUARY 1990

JANUARY 1990

FEBRUARY 1990

FEBRUARY 1990

MARCH 1990

APRIL 1990

MAY 1990

JUNE 1990



SUMMARY

o ESTABUSH COMMISSION - APPROVED PRIORITY FOR SP/90 PDA
o 3 DSERS ISSUED
o OPEN [TEMS
o 107 BEFORE PDA IS ISSUED
o 53 BEFORE FDA IS ISSUED
o 99 BEFORE FDA IS ISSUED AND/OR PLANT SPECIFIC APPLICATION
o RESOLVE USI/GS! AND SEVERE ACCIDENT ISSUES
o 2 ADDMONAL DSERs NEEDED BEFORE PDA DECISION
0 ROUND OF ACRS MEETINGS

o ISSUE FINAL SER

o ISSUE PDA AND SSER



