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PROCEEDINGS
(8:30 a.m.)

MR. REMICK: Good morning, ladies and gentlemen. The
meeting will now come to order.

This is the second day of the 355th meeting of the
Advisory Committee on Reactor Safeguards.

I am Forrest Remick, Chairman of the ACRS.

During today’s meeting the Committee will discuss the
GE Advanced Boiling Water Reactor, ABWR, and continue our
discussion from yesterday of Generic Issue 87, the HPCI Steam
Line Break withcut Isolation, and we’ll hear and discuss ACRS
subcommittee activity reports on planning and procedures, a
discussion of selection of ACRS members and officers and
preparation of any reports.

Items for consideration on Saturday are listed on the
schedule posted on the bulletin board outside the meeting room.

This meeting is being conducted in accordance with
the provisions of the Federal Advisory Committee Act and the
Government in Sunshine Act.

Portions of the meeting may be closed as necessary to
discuss proprietary information applicable to the topic being
discussed and/or information of a personal nature where
disclosure would constitute a clearly unwarranted invasion of
personal privacy.

Mr. Herman Alderman, on my right, is the designated
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Federal official for the initial portion of today’s meetings.

We received no written statements or requests to make
oral statements from members of the public regarding today’s
sessions.

A transcript of portions of the meeting is being kept
and it is requested that each speaker use one cf the
microphones, identify himself or herself and speak with
sufficient clarity and volume so that he or she can be readily
heard.

As I indicated, the first item for today is the GE
ABWR.

Mr. Carlyle Michelson, the Vice-Chairman of ACRS, is
the Subcommittee Chairman in this case so, Carlyle, I turn the
meeting over to you.

MR. MICHELSON: Thank you, Mr. Chairman.

The ABWR Subcommittee held a meeting with the Staff
and the General Electric Company on October 31lst to discuss
Module 1 of the draft Safety Evaluation Report for the ABWR.
You have in Tab 8 a copy of the minutes of this meeting -- our
status report rather on this meeting. They appear starting on
page 2 of Tab 8 and the minutes are rather complete and I think
will give you a history of what’s going on.

What Module 1 is is a consideration of Chapters 4, 5,
6 and 17 of the Standard Safety Evaluation Report.

Chapter 4 is the reactor, chapter 5 is the reactor
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coolant system, 6 is the engineered safety features, and 17 is
the quality assurance program.

The Subcommittee I believe it was Mr. Carroll and
David Ward 1 believe were the only two that made it. We had 1
think a very fine Subcommittee meeting, received good answers I
think to all the questions we asked. Clearly there are still
many open items and incomplete sections yet in the document, in
Module 1 of the document, but I think the meeting was a very
good one. It gave us gquite a bit of information.

As a consequence of the meeting and in preparation
for this full committee consideration, I have done a couple of
things.

First of all, I have asked the Staff and the General
Electric Company to come in and make presentations primarily
focusing on those parts of these chapters that are now complete
and ready for our consideration, keeping in mind there are
still a number of incomplete portions within these chapters.

We’ll focus on what we have ready to review and we’ll
have to wait for the remaining material until the next time we
write a letter on a module and then we can pick up whatever was
missing from this module.

Also in preparation for this meeting I have prepared
a first draft of a letter on the ABWR to allow the members to
kind of see where we think comments are needed so that you can

ask additional questions, particularly in those areas if you
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I think that’s going to be == I think it’s the pink
one over there, Herman -- that’s the color 1 got =-- so with
those thoughts in mind, I’'d like to ask, first of all, if any
of the other Subcommittee members have any particular questions
or comments to make on the Subcommittee meeting or anything
else relating to the ABWR.

MR. CARROLL: I have none.

MR, MICHELSON: Seeing none, I would like tc make
only one general comment before we get started and that is that
I am trying to make an attempt to go back to look at our old
letter of 1987 in which we indicated, I think we commonly =all
it the Camel letter, which we indicated the kind of things that
we would like to see in an improved light water reactor.

I believe that at this stage of the game we haven't
come across material that would be applicable to that
particular letter but as we do come across it, of course, or if
the members sense that we have already come across some that
need to be highlighted we should bring up those in the letter
on these modules, on the appropriate module as it comes along
because I think we do need to go back and address our old
thoughts and desires.

There is also a number of other letters along the
same line. A partial package of these letters is going to be

handed out -- I guess it’s not copied yet or is it? Maybe it’s
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already at our place, the Camel letter and those replies.

MR. ALDERMAN: No, it hasn’t been.

MR. MICHELSON: We will get to you a copy of the
Camel letter, in case you’ve forgot what it contained and a
copy of the General Electric response and I think there are
going to be a couple of other responses in there as well.

MR. SHEWMON: If I recall, it had almost as many
signers as --

MR. MICHELSON: They are in the original letter, yes,
and I think it weould be well to track this letter just to be
sure that our early thouahts are being appropriately
incorporated as we see fit as we go along.

I believe that is about all the introductory remarks
that are needed at this time. We would like to start and does
the staff for General Electriz want to start first?

MR. SCALETTI: I guess in accordance with the Agenda,
that the presentations are to be scheduled by General Electric
Company, the Staff is here to answer any gquestions that the
Committee may have but we have planned no formal presentations.

MR. MICHELSON: Okay. Your plan is to just listen
and answer questions as we may have them?

MR. SCALETYI: That'’s correct.

MR. MICHELSON: Okay. Then I believe the General
Electric nompany is ready to make their presentation, so we’ll

proceed. Thank you.
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[8lide.)

MR. DILLMANN: Good morning. I am Charles Dillman,
Manager, Mechanical Eguipment Design, for General Electric.

Today Dr. Craig Sawyer and I will be presenting
sections of this module, Chapters 4, 5 and 17.

(€lide.)

MR. DILLMANN: The sections that we are presanting
are the ones that the Staff and the Subcomnittee feel are ready
for consideration and closure and this list is of thoge
sections. If at any time you want to talk about other sections
we’d be happy to try to accommodate that.

Also, if you would like to change the order of any ot
these sections, we can accommodate that.

(Slide.)

MR. DILLM..AN: We have planned to go through this
materia. by approximately noon-time and stand ready to spend
any further time necessary to answer all your questions and
provide you the information that you need.

MR, MICHELSON: One of the things I would like to
point out to the Committee, of course, is Chapter 4 is an
example of the somewhat incomplete nature of the SfAk and thee
DSER, the Design Safety Evaluation Report.

We have in this chapter only the two sections that
were on the previous slide, 4.5 and 4.6, The other sections

are going to be submitted as I understand it as a supplement
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1 later on, is that correct? They have not yet been submitted?
. 2 MR, SAWYER: They have been submitted to the Staff
3 but we haven’t got the Staff Safety Evaluation on some of the
4 sections.
5 MR. MICHEL3ON: Okay. We just don’t have their
6 evaluation report here.
7 1f they have been submitted to the Staff, I didn’t
8 get them yet in my packages either. They are missing from
9 mine, yes, they are.
10 MR. SCALETTI: All of Section 4 should be in.
11 MR. MICHELSON: 1 am missing 4.1, 4.2 -~ well, it
12 says right in it in the one I have, it says "to be submitted
. 13 later." My document must be getting old. I didn’t bring it |
14 with me. Those are all to be in a supplement later. |
15 Is there some way of knowing what we’re supposed to ‘
16 have?
17 MR, SCALETTI: You are supposed to have through 1
18 Amendmert 8 of tl.¢ SSAR.
19 MR, MICHELSON: Now how do I know == if it'’s
20 incomplete, how do 1 know that? Are the pages, each one marked
21 Amendment 87
22 MR. SCALETTI: Only Amendment & pages are marked
23 Amendment 8 but if you have the external event analysis and the |
. 24 latest update to the PRA, then you have Amenducnt 8.

25 MR. MICHELSON: Well, we’ll go into that later.
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MR, SCALETTI: It is in Chapter 19.
MR. MICHELSON: Go ahead.

[8lide.)
MR, DILIMANN: We will start with Section 4.5 on

Reactor Materials. I1f at any time during this discussion you

have qguestions or want to proceed in greater depth, please ask.

Of course the Staff also is welcome to provide supplemental
input as required.

In general, the reactor materials comply with all the
applicable coaes, regulations and guides. In addition,

materials in contact with the reactoer coolant incorporate the

experience and development efforts of the past 15 years for
materials in contact with BWR wate:.

Materials that we used in the design, fabrication of
the ABWR are the materials that have been demonstrated by
successful experience and by extensive laboratory testing.

The pressure vessel steel includes a low initial NDT
combined with a very low radiation buildup, Lecause we can
control the constituents that affect radiation buildup.

In all materials and all fabrication we implement
process controls to assure that the material properties are not
degraded, including the resistance to stress corrosion,
cracking. We avoid sensitization, for instance.

Furthermore, to further enhance the stress corrosion

cracking situation we apply stress rules since stress corrosion
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cracking is produced by coincidence of susceptible material,
stress and environment. We control all three factors.

[Slide.)

MR. DILLMANN: The materials used in contact with the
reactor coolant include nuclear grade 304 and 316 stainless
steel, which has low carbon to avoid weld sensitization,
because the low carbon tends to reduce the strength.

We control the nitrogen to keep the strength level
up, consistent with the ASME reqguirements. We employ grain
size control and we use solution heat treatment as much as
possible, and certainly where the material has been exposed to
sensitization operations, such as thermal treatment.

The welding material for the stainless steel, we
control the as-deposited ferrite. We have reguirements on
that. We control the composition. Stainless steel castings
are the low carbon CF-3 grades; again, for their enhanced
resistance to stress corrosion cracking.

We control the ferrite and we solution heat treat
them to enhance their resistance to stress corrosion cracking.

MR, SHEWMON: Can you tell me what the code is that
talks about the control on the ferrite and stainless steel
castings?

MR. DILLMANN: We have our own reguirements on it.

MR. SHEWMON: Then, can you tell me what that is?

MR. DILLMANN: Yes. It’s a ferrite number greater




than eight and generally less than 25.

MR. SHEWMON: Generally less than 25 can still get
you up into a lot of aging. I’m a little surprised you aren’t
lower than that, and generally isn’t very specific., So it’'s
the upper limit I’m concerned about.

MR. DILLMANN: The upper limit we impose, 1 say

generally, on most applications we impose 25. 1In some

applications, we’ve imposed a slightly lower limit, around 20.

MR. SHEWMON: That’s really no improvement, then,
over what you were doing 20 years ago, where we’ve got some old
stuff that’s aging that'’s about 25 percent ferrite.

MR. DILIMANN: 1I’'m not aware of any problems we've

. 13 had with that.

14 MR. SHEWMON: Well, you haven’t broken them yet, but
15 if you do the touglness measurements, they’re pretty poor, if
16 you follow the research that the French have been doing or the
17 Americans have been doing.
18 MR. DILLMANN: I’m afraid I’m not familiar with that.
19 MR. SHEWMON: 8o you have no standard, there is no
20 code that the NKC makes you follow on this; there’s no ASME
21 code. It’s whatever you people want to do and yov commit to
22 something under 25 usually. 1Is that your answer?
23 MR, DILLMANN: Yes.

. 24 MR. SHEWMON: 1I’m surprised it’s that lax.

25 MR. REMICK: Could you enlighten me on what the
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experience has been over the last couple of years with the
nuclear grade 3047 1 know that a number ot pipe replacements
were made and so forth. What has been the experience?

MR. DILLMANN: The replacements have been made and
there’s been no subsequent findings of any problem. 1 guess
the first of those replacements probably goes back about seven
or eight vears and the subseguent examinations have shown no
problems in those replacements.

Preceding that, there was extensive laboratory work
on the material in our pipe test lab, for instance, to show
thet it was resistant to stress corrosion cracking under very
adverse conditions.

MR. REMICK: When you say no substantial problems,
could you elaborate a little bit more? Have they found any
cracks or any leaks?

MR. DILLMANN: No. I said there’s been no findings.

MR. REMICK: No findings. Thank you.

MR, MILLER: Mr. Chairman, John Tsao from the staff
would like to make some remarks at this tine.

MR. REMICK: Go ahead.

MR. TSAO: This is Johkn Tsao. 1 wanted to reply to
Mr. Shewmon’s guestion as to NRC'’s guide. 1t would be under
Reg Guide 1.31. The title of the guide is Control of Ferrite
Content in Stainless Steel Welds Metals. That guide, 1.31,

requires ==
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MR. SHEWMON: I'm not interested in the welds. 1I'm
interested in castings. Does it also cover castings?

MR, TSAO: Yes, sir,

MR. SHEWMON: The title says welds, but 1 want to
know if it’s also castings.

MR. TSAO: It is.

MR, SHEWMON: And the limits are what? You can go as
high as 257 1s that adnissible?

MR. TSAO: The limit in thet guide is 5 to 20.

MR, SHEWMON: And will GE be urged to comply with
that instead of their 257

MR. TSAO: GE says they’re going to use average of
ferrite number eight.

MR. SHEWMON: 1It’s not the average that gets you in
trouble.

MR, DILLMANN: To answer your guestion, we will
comply with Reg Guide 1.31., I had missed the 20. 1If Reg Guide
1.31 says 20, we will comply with that.

MR, TSAO: 1In fact, GE has indicated in their SSAR
that they are going to follow Reg Guide 1.31.

MR. SHEWMON: Very good. Thank you.

[Slide.)

MR. DILLMANN: The next material is XM19., This is an
austenitic stainless steel with higher strength, originally

developed for gas turbine aircraft engine applications. This
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is used primarily for fasteners and for other special
applications, some pump shafts we have made from XM19.

In the case of XM19, we test each lot for stress
corrosion resistance. When we use it as a threaded fastener or
& threaded component, we also apply special stress and fluence
limits. Alloy 600, Inconel by trade name, is used where higher
strength is required or where a thermal expansion matched with
carbon and low alloy steel is reqguired. For instance, the
lower portion of the shroud support and, of course, safe encs
are made of Alloy 600.

In Alloy 600, we avoid creviced welds. Our first
rule is not to have any welds in a creviced environment. Where
it is absolutely impossible to avoid creviced welds, we use a
stabilized material. That stabilized material has been
extensively tested for reristance to stress corresion cracking
and is in use in BWR environments in Japan for several years
now,

Also, in the case of Alloy 600, as in the case of
other materials, we apply stress rules depending on the
environment and the presence of a crevice or absence of a
crevice. The material is used in a solution annezled or a
solution annealed plus special heat treatment form to provide
further stabilization.

[8lide.)

MR. DILLMANN: Carbon steel. We have a requirement
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for intrinsically tough carbon steel. We have minimum impact
requirements., We also apply special fatigue design rules to
the carbon steel. Low alloy steel we apply to the special
chemistry controls in the high fluence zones, consistent with
the latest knowledge on copper, phosphorous and nickel. It is
also consistent with the latest issue of the NRC Reg Guide on
this subject.

MR. SHEWMON: S8ir, do you know whether you'’ll be
using forgings or plate in the core barrel?

MR. DILLMANN: We will be using forgings in the core
barrel region. There were no vertical weld seems opposite the
core.

MR. SHEWMON: That‘s not in the regquirements document
we have. What is there says you could also use plate and talks
about how you would make and inspect the welds that were in the
core barrel. So the submittal is in error or incomplete?

MR. DILLMANN: 1It’s less definitive than our pressure
vessel specification that’s at a lower tier in the
documentation, that specifically requires forgings in the belt
line region.

MR. SHEWMON: What is of particular concern to me is
that the spec you have in there allows 04 sulfur in it which is
about a World War I[I grade steel; has low toughness,
anisotropy, all kinds of nasty problems that no good company

would put into a pressure vessel, even if it is in the code.
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I am some interested in knowing why you don’t have a
spec on the sulfur which gets it up at least to 1980 practice.

MR. DILLMANN: Our pressure vessel specifications
bring it up to current practice -~

MR. SHEWMON: Not if it’s 04 sulfur. Not even if
it’s 025.

MR. DILLMANN: 1I’d have to look at what we have in
the SSAR.

MR. SHEWMON: Well, what’s in the documentation 1 was
given from that was SA533 and 508, and if you go look at the
code for 533, which is of particular concern, it says you can
specity something like 015, which would be good modern
practice, but you don’t. You call out the copper and you call
out the phosphorous and you call out the nickel, but you don’t
call out the sulfur,

MR. DILLMANN: 1In the SSAR, we specifically call out
the copper, nickel and phosphorous because they are
specifically addressed in the Reg Guide and we’re trying to
show compliance with the Reg Guide.

Again, below the tier of the SSAR, we have
considerable specifications that implement not only the
commitments of the SSAF and the codes and regulations, but also
implement the best practice that we know today.

MR. SHEWMON: Could 7 see some indication of what

that would mean for sulfur?
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1 MR. DILLMANN: I will have you sent a specification
. 2 that shows what we’re controlling there.
3 MR. MICHELSON: It would appear to me that the SSAR
4 is the controlling document and the one that is going to be
5 vitimately certified. I think any important considerations of
€ this sort must, of necessity, be documented in the SSAR,
7 irrespective of what you say in your louwer tiered documents,
8 which are not necessarily a part of the certification. They
9 =1y never even be reviewed by the staff in some cases.
10 80 1 think that if it isn’t in the SSAR, we assune
11 that you may not do it. I think that’s not unreasonable. An
12 important basic criteria.
. 13 MR. DILIMANN: 1 understand your point. The other
14 side of it is that the vclume of material that implements our
15 detailed design is way =-- is impractical to have in the SSAR.
16 MR. MICHELSON: Wwe understand that, but I think the
17 basic criteria, the basic requirements, the key ones have to
18 appear in the SSAR or we assume they may not be carried out as
19 we thought.
20 MR. SHEWMOK: 04 sulfur is a miseiable steel. You
21 don’t want to put that in.
22 MR. DILLMANN: No. We would not build parts out of
23 that kind of material.
. 24 MR. SHEWMON: I would hope not.

25 MR. DILIMANN: I will get you a copy of that
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specification. We also specify low transition temperatures

depending on the particular part, It’s minus 38F to minus 20F.

We also have some special reguirements on some
materials. For instance, we use high purity material in high
fluence locations, specifically today in the control bleeds.
In the thicker section material, the high purity material is
somewhat short on strength and we control the fluence in those
parts rather than using the nigh purity material.

We use low cobalt materials in the internals and, in
general, use cobalt-free wear materials where in contact with
reactor coolant.

[Slide.)

MR. CAKROLL: What’s an example of a cobalt~free wear
material for such as thing as, say, the rollers on the control
board?

MR. DILLMANN: The rollers on the control blades that
we’re currently using and the latest blades we’re shipping and
would use in ABWR is =-- the pins are X750 and the rollers are
colmonoy. That was developed about seven, eight years ago,
partly under EPRI’s sponsorship and partly under GE work and
has been implemented in the last four or five years.

MR. SHEWMON: What is the limit you have on the
cobalt content in the stainless steel that'’s exposed to thLe
primary coolant?

MR. DILIMANN: 1’11 have to look that up. 1 don’t
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have that in my mind. I will look it up. 1’11 advise you
later.

MR. SHEWMON: Fine.

MR. DILLMANN: So in summary, the materials are based
on successful experience. The materials are controlled. The
processing is controlled and when 1 say processing, that
includes things like forming, welding, heat-treating, all the
way from the basic melting through the installation.

We control contaminants that can come in contact with
the material and then of course, once a plant is turned over
for operation, we give guidance to the owners to contrcl the
abuse of the material after that point.

Our materials comply with all the regulations, codes
and guides in addition to complying with all our experience.

In going through some specific systems, the CRD system,

material properties are eguivalent to ASME Code Section 2, Reg

Guide 1.85 and for some applications, we may specify additional
limits.,

We meet Reg Guide 1.31, ferrite control, Reg Guide
1.44, sensitized stainless steel and Reg Guide 1.37, cleaning.
The internals are ASME 2 and 3 materials and again, we comply
with the same Reg Guides.

MR. SHEWMON: 8ir, I don‘t know when is the best time
to get at it but you claim very low fluences apparently in your

pressure vessel compared to what current BWRs are finding.
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MR. DILLMANN: Yes.

MR. SHEWMON: And 1 wondered if -- I would like to
hear why this is true, what fundamental changes there are in
geometry and construction that would make it that way.

MR. DILIMANN: 1I’m going to touch on that briefly in
a later section kut the answer is that because of the reactor
internal pumps, the annulus between the pressure vessel and the
core is mucn larger., The core geometry ie basically the core
geometry that we used in the 251-inch BWR-6 with a slight
difference in the pitch but the vessel diameter is 278 inches
as opposed to the 251 inches.

S0 because of the large annulus, the fluence is down,

MR. SHEWMON: Okay.

MR. DILLMANK: That closes the presentation on
materiale. If there are no guestions, I will move on to the
next one which is the fine motion control rod drive system.

The fine motion control rod drive in itself is one of
the things that makes the ABWR an advanced reactor. The fine
motion control rod drive has redundant means of an insertion,
somewhat different than our past product lines. It has a
hydraulic scram and an electric motor-driven insertion. The
electric motor drive, of course, is also used for the normal
operation positioning of the rods.

The FMCRD and its system has a fine motion

capability, 18 millimeter steps as opposed to the 6 inch steps
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that we’ve used in the past. Because of the fine motion plus
the electric drive, we can allow a much more automated start
up, avoiding operator error and improving the start up time.
We can move large gangs of rods during start up.

It also facilitates load feollowing., While the
primary load following is done by recirc core control, we can
move rods to get to the deep power reductions at weekends or
nights.

MR. REMICK: A guestion -~ on the automated start up
and load following, I assume tl«. reguires some kind of
controls, perhaps software and so forth., Will that type of
capability be in the certification or would that be an add on
if a utility chose to do that?

MR, DILLMANN: 1It’s in our basic design.

Craig, do you have any comments on how much of that
is in the certification?

MR. SAWYER: I believe that’s all in the
certification but it’s not of course in this chapter. 1It’s in
the chapter on control.

MR. DILLMANN: Basically, just briefly, the contro.
system is a solid state control system, software-based, and
it’s of course being implemented in the plants that we are
constructing in Japan and is an extensive development and
design verification behind the software aspects of the control

system, not only for this but for all the control systems.
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It’'s a basically state of the art systen.

MR. REMICK: We would expect eventually to see some
details of that.

MR. DILIMANN: You should see that covered in a
subsequent module.

MR. SHEWMON: The fuel you used to sell to your
customers wouldn’t allow very much load following without a lot
of seasoning and even then there were problems., 1Is this new
modified fuel you’re selling going to allow most of these good
things to happen?

MR. DILLMANN: Yes, the barrier fuel has successfully
avoided the PCI problems that imposed those limitations in the
past and would allow load following to the extent that
utilities need load following today -~ or in the future for
that matter., Our BWR $ and 6 product lines especially were
based on research "control" valves that allowed very good load
following capability and, of course, the fuel was developed to
== the barrier fuel was developed to avoid the PCI, to allow
the power shifts qguickly.

So those problems have been handled. The fine motion
control right drive was originally pursued by GE in the early
‘708 and parallel with the development of the barrier fuel to
be another approach towards avoiding PCI but when the barrier

fuel looked very good, we dropped the development of the fine

motion control rod drive for that purpose but continued to
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pursue it for ABWR.

The other thing that'’s different from our previous
product lines is that we have two FMCRDs per hydraulic control
nnit where in the previous U.S. BWRs, there’s only been one
drive, one hydraulic control unit, but this concept has been
successfully used in Europe for years where they have as large
number of drives. The Swedes, for instance, use up to 12
drives on one hydraulic control unit.

We decided to only go as far as twe because it
allowed using the basic components that we had experience with
before where if we’d gone larger, we’d have had to go to a
different type of accumulator and a different type of scram
valve.

In doing this 2 FMCRDs per hydraulic control unit, we
maintain separation of the two drives on one hydraulic control
unit.

(Slide.)

MR. DILLMANN: Here’s a basic schematic and I
apologize for it being somewhat small, of the control rod drive
system. We down here have the charging pump which is really
redundant pumps taking water from the condensate system. Also
shown on this PNID is a heater. That heater is somewhat of an
accessory. It’s there because in Japan where the plants are by
the seaside, they’ve had some problems with condensation on the

cold pipes, causing some cracking. So our basic design has a
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heater for those type of plants.

The charging pump of course maintains water to the
hydraulic control units and then the hydraulic contreol units
can scram the drives. The hydraulic control unit for this
system is nuch simpler than the ones used in the locking
piston. It consists of a gas bottle, an accumulator, scran
solenoid valve, scram valves, and of course, associated
instrumentation that monitors and alarms on low water level or
low pressure.

These hydraulic control units do not include the
motion egquipment which is for the -~ in this design is the
electrical equipment. The gas bottle is a rather simple
structure. The accumulator, we maintained the accumulator
diameter that we have experience with in locking pieton
accumulators and increased the length to get the necessary
water volume,

This makes our piston stability because we use of
course a piston-type accumulator. It makes our piston
stability demonstrated by the previocus designs. Also, the
scram solenoid valves are consistent with the ones we’ve used
in our latest plants and the scram valves are the same basic
design but slightly bigger to accommodate the increased water
flow.

There are two charging pumps as I mentioned, one

operating, one spare. These are non-safety because if the
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charging pumps are rot working, the plant will scram but we can
scram without the charging pumps because the accumulatnrs are
pressurized and have sufficient water in them to achieve the
scram.

The scram lines, there’s only one per drive where in
the locking piston, we had both an insert withdraw line. We do
have one scram line.

MR. KERR: Excuse me. Do you have any availability
requirements on these charging pumps?

MR. DILLMANN: We have a requirement for their duty.
We have a specified duty. I can’t say that we have a specific
availability requirement.

MR. KERR: Is there a reliability reguirement? 1'm
not talking now about safety grade or non-safety but do you
specity high quality pumps?

MR. DILLMANN: We specify high gquality. I can’t say
that we say that it shall be available 90 some¢ odd percent of
the time.

MR. KERR: How do you specify high quality pumps
then?

MR. DILLMANN: By a specification that controls the
design of the pumps. One of the biggest problems we've
experienced in the past with the pumps is if you don’t
adequately specify everything that the pump may be exposed to,

you may end up with an inadequate pump.
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So we pay special emphasies on specifying all the
transients and all the off-operating conditions that the pump
may see. We of course specrify the materials based on our
materials technology and we specify the various things we’ve
learned over the years that have caused problems.

We specify a corrective action for those and then of
course, the other aspect of getting a quality component is
select a quality vendor and we have procedures in place to make
sure that our vendors are qualified before we place a purchase
order with them.

MR. KERR: Thank you.

MR. DILLMANN: 1In general, also I might comment that
the CRD charging pumps have not been a source of problem in our
plants. We had a few material problems in the early BWR-6s,
which we quickly corrected and which we have covered, of
course, in our specifications for these pumps. But, in
general, those pumps have been very reliable.

MR. CARROLL: When and why did you make the change
from control rod drive hydraulic pump to the PWR terminology
charging pump?

MR. DILIMANN: I don’t really know.

MR. CARROLL: But you’ve been calling them charging
pumps for a long time.

MR. DILLMANN: 1 do. Another feature of this systen

is that we have redundant protection against control rod
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ejection in the event of a scram line break. We have a break
on the FMCRD and we have a check valve in the FMCRD such that
if the scram line breaks, the check valve closes and prevents
the rod from withdrawing. The break also is locked to prevent
the rod from withdirawing in the event of a scram line break.

[8lide.)

MR. DILLMANN: The electrical system consists of a
stepping motor, a power supply, and the control logic. The
significant feature is that both the nydraulic and electrical
syctems allow functional testing during operation. It allows
independent testing of the scram channels and rod motion.

We have a rod pattern centrol system that minimizes
rod worth and avoids withdrawal errors. We’ve eliminated the
rod drop accident by a combination of nechanical design and
control system. We’ve eliminated the scram discharge volume
that existed with *he locking piston drive.

This gives us several advantages. It removes a
radiation source for personnel exposure. It eliminates a
source of potential common mode failure and it’'s generally an
improvement to the design. We have an internal shoot-out
protection in the event of the housing weld failure, where, in
the previous plants, we had an external shoot-out protection.

MR. SHEWMON: What weld is that?

MR. DILIMANN: Let me skip ahead and 1 will show you.

(Slide.)
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MR. DILLMANN: First, let me put you in the big
picture. The CRD housings come up through the vessel and we're
looking in this region where there’s a stub tube and a weld,

MR. SHEWMON: You have another drawing in your
handout. In fact, you've got two of them. Fine motion cuntrol
rod drive systems. 1 assume the weld there is also to a
pressure boundary. 1Is that correct? 1If not, I’d like to come
back to it, because that I know where 1 am and I still don't
know where I am on this. Go ahead.

MR. DILILMANN: This is a stub tube going through the
-= coming up from the bottom of the vessel. This is the CRD
housing and this is the weld.

MR. SHEWMCN: And what’s the material on both sides
of the weld?

MR. DILIMANN: The material on both sides of the weld
is stainless steel.

MR, SHEWMON: You’‘ve got a stainless steel ferrite
weld down where that stub tube comes out.

MR. DILIMANN: Yes.

MR. SHEWMON: And the anti-shoot-out protection you
were talking about is -~

MR. DILLMANN: Basically, the anti-shoot-out
protection is like this. If this weld shears, such that the
housing can be driven downward by the pressure, the drive is

locked to the CRD guide tube. The CRD guide tube, up at the
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It drops about nominally about three-tenths of an

inch and stops. We have an analysis. 1In fact, the analysis of

this has been given to the staff recently for review.

MR. SHEWMON: Would you go to the other diagram which
you have in there, the fine motion control rod drive systenm.

[§lide.)

MR. SHEWMON: 1Is this sleeve is in there?

MR. DILLMANN: Yes. When I said that the drive is
locked to the juide tube, this outer tube here is the drive
pressure tube. This is all a welded structure, coming down
here to this flange here. This flange, of course, concludes
the check valve 1 talked about. But this rlange is clamped
between the housing flange and the seal housing flange.

So that if, indeed, this weld shears and this housing
is driven this way, the fact that the guide tube is locked to
this drive, your load path then is from the guide tube, rrom
the guide tube sitting on the core plate down through this
bayonette coupling, down through this outer drive cylinder to
this flange, which then is holding the housing.

So we cannot eject a rod. We cannot eject the
housing.

MR. SHEWMON: This one looks like the sleeve could
slide out easily and you’re saying there is something

underneath it down here which will hold it in. 1Is that right?
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MR. DILLMANN: This is bayonette coupled to the guide
tube. This is a welded structure. This is a one-piece
structure.

MR. SHEWM)ON: You'’re pointing inside the sleeve and
it’s the sleeve, the weld on the outside of the sleeve that
we're talking about {ailing, so I don’t guite see why the whole
sleeve can’t come out if the weld fails.

MR. DILLMANN: You’re talking about this housing.

MR. SHEWMON: 1I'’m calling that a sleeve, yes.

MR. DILLMANN: Okay. Let’s look again at the
previous picture.

MR. SHEWMON: That tells me nothing, because it shows
not what’s connected to what down other places.

MR. DILLMANN: This is the upper portion that isn‘t
shown on that other drawing had. I had to have it in separate
drawings because it gets so long, it would get too small.

Again, this weld would be the weld -- let’s see how
it works. This weld here is this weld right here. This guide
tube, which is the control rod guide tube, is bayonette coupled
te the control rod drive itself, and that baycnette coupling is
up here.

If this weld shears, then this housing would be free
to move out. In fact, it would be driven out by the pressure.

MR. SHEWMON: Let’s come back over the other diagram,

then. The pressure vessel is ferritic and the drawing there,
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then, doesn’t show an interface apparently between stainless
steel and ferrite because you told me that was a stainless
steel-stainless steel weld.

MR. DILLMANN: Right. The stub tube is welded to the
bottom head at this location.

MR. SHEWMON: And that’s got some kind of an Inconel
butter on it?

MR. DILLMANN: Yes. That, of course, is what
generally would be called a paste-on type weld, such that if
it, for instance, cracked, it can’t come out because it’'s
sitting on the solid head. But this weld, of course, if it
sheared perfectly would allow the housing to drop.

MR. SHEWMON: Thank you.

MR. DILLMANN: When it dropse, this locks here and the
load passes down through here to this baycnette, and then we
move over to this picture and we come down from that baycnette
through this welded structure, and this welded structure is out
to a flange here. So our load passes now from the core plate
down through here into this inner drive tube, the drive tube
down to this flange, and that flange prevents the housing from
coming out.

MR. SHEWMON: Fine.

MR. WARD: This feature was changed considerably from
the design they showed us a year ago or so.

MR. DILIMANN: Yes. This is in a recent amendment.
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MR. MICHELSON: 1It’s an amendment which we did not
receive. We received through Amendment 7 and apparently it’s
in Amendment 8.

MR. WARD: I would be interested in the reascns for
that change. I don’t know if you remember the earlier design.

MR. DILLMANN: The earlier design had a collar here
and the collar, to function properly, had to have a close
clearance with this weld. Our concern became that the collar
would produce the problem that we’re mitigating. It would
produce stress corrosion cracking in the weld.

So we eliminated the collar and went to a cleaner
design.

MR. SHEWMON: Fine. I had this on my lis% because
that’s an uninspectable weld and it’s a dissimilar metal, where
there have been problems with that butter in sume other BWRs.
What I'm hearing is that yes, it is still uninspectable and
it’s still buttered the way it has to be, but if it fails, it
will be a small leak.

MR. DILLMANN: Yes. Because the housing stays up in
the hole, the leak is actually small enough that it can be made
up by our normal makeup systems. So, indeed, that'’s our story.
The shoot-out, per se, is designed more from a missile
protection and rod ejection standpoint.

MR. MICHELSON: One of the things that bothers me a

little bit on the figure you showed of the housing is that in



i0

11

12

13

14

18

16

17

18

19

20

21

22

23

24

25

238
looking at that, 1 would have thought that the nozzle to which
the housing is welded is a formed nozzle, part of the head,
because you showed no additional welds on the drawings.

Now, what drawings in the SSAR will show those
additional welds so that we’re assured the staff has reviewed
this thing properly or do they get the drawings of the vessel
itself to review?

MR. DILLMANN: Most generally, we don’t -~ again, it
gets to be a matter of how much detail do you put in the SSAR.

MR. MICHELSON: 1It‘s no any detail. In terms of this
drawing, it’s just coloring in another weld and it’s an
important one because you explain how that weld, even if the
weld of the housiny shears, that there is a collar formation
that prevents it from being ejected. That 1 wouldn’t have
gotten from looking at your drawing.

It’s not a big deal. 1It’s not a big job., I don’t
know what we’re certifying ultimately. I think it’s the SSAR
and, if it isn’t shown in the SSAR, then peopie can come in
with a number of modifications of that arrangement that would
be automatically certified because it’s not a part of our SSAR.

MR. DILIMANN: Again, if nothing else, in the SSAR,
we commit to certain capabilities and the capability that we're
specifically cormitting to here is that we have an adequate
method of preventing ejection of a rod or ejection of the

housing and drive.
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MR. CARROLL: That'’s in the beholder’s eye, though.

MR. DILLMANN: Yes. I understand.

MR. MICHELSON: The beholder has to determine it is
adeguate. I don’t know what the staff -- did the staff get the
vessel drawings to review this feature?

MR. SCALETTI: I don’t think that we had the details
that would show us ==

MR. MICHELSON: Were you aware that that nozzle was
welded into the vessel?

MR. SCALETTI: We were aware of the changes to the
weld of the stub tube. We were not aware that the stub tube
was -- there was an additional weld at the bottom of the vessel
to hold that,.

MR. MICHELSON: I think you cught to be made aware of
that, and this is the drawing that should have showed it, If
your metallurgists had any problem with it, then they could
ask. So I don’t think it’s a big deal, but it’s an important
feature.

MR. DILLMANN: We’ll clarify that drawing in
subsequent cleanup.

MR, CARROLL: One other thing I’'m interested in. You
are, if course, depending on the integrity of this bayonette
coupling between the guide tube and the housing.

MR. DILLMANN: Yes.

MR. CARROLL: 1Is there any way in guide tube
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replacement that you could misalign the guide tube so that it
isn’t locked?

MR. DILLMANN: No.

MR. CARROLL: Why?

MR. DILLMANN: Actually, what we lock is the drive.
The guide tube sits down -~ the positioning of the guide tube
is controlled “y the pins on the core plate. The control rod
dii-e then is locked to that guide tube and, if the control rod
drive isn’t in the proper orientation, we can’t get the bolts
in.

MR. CARROLL: Bolts?

MR. DILLMANN: The bolts through that flange.

[Slide.)

MR. DILLMANN: There’s bolts through thie flange here
that have to line up. So we have a whole alignment system.
It’s Lhere not only to make sure that the hayonet is lined up
but also to make sure that the rod is properly pecsitioned, to
allow the fuel interface to be proper. 't starts with pins in
the core plate and in the guide tube.

MR. CARROLL: Has the staf’ looked at that detail to
satisfy themselves?

MR. SCALETTI: I believe we have ockecd at the
coupling of the rods, yes.

[Slide.]

[Pause. )
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MR. DILLMANN: The FMCRD, as 1 say, the FMCRD

originated in Eurcpe ar.? in Europe, there’s about 2,700 drives
in service, over 15,000 drives years of experience. Actually
in Burope, there are two different designs, the Swedish design
and the German design. The ABWR design is based on the German
design.

Starting in the early ’‘70s, GE picked up the German
design, did some further work on it and then starting in the
late ‘70s, that work was transferred to Hitachi and Toshiba and
they have continued to test and develop that drive or improve
it to a state as it is employed in ABWR.

This included life testing, secismic testing, as well
as the various development testing. The contreol rod is
positively coupled to the drive, as opposed to the locking
piston drives where we had the collard and fingers. Here we
have a bayonet coupling not only between the guide tube and the
drive tube, but between the hollow piston, the translating
portion of the drive and the control rod.

We also have separation switches and in a minute,
1’11 lead you through the picture to show you how all this
works. We have separation switches that detect failure of the
rod to follow the drive -- to withdraw. This eliminates the
concern for rod drop. The separation switches, because they’re
there to mitigate this event, we’ve made them redundant in

Class 1E including separation.
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This allowed the elimination of the velocity limiter
on the coatrol rod itself with an ability to then make the
pressure vessel a little smaller. The other big advantage to
this control rod drive other than its fine motion capability
arnd its compatibility with automation and its redundant means
of insertion is that both its design and the experience in
Europe show that it requires very little maintenance and that
it has low radiation exposure associated with that.

The reason for that is that the reactor water never
enters the drive. We do not have the reactor water come in
during a scram or during rod motion.

(Slide.)

MR. DILLMANN: Now, to show you how some of these
parts fit together, this is the picture we looked at a few
minutes ago, but let me lead you through it some more.

MR. KERR: I’'m sorry. I don’t understand why the
fact that water doesn’t come into the drive results in low
exposure. I assume you’re talking about neutron exposure.

MR. DILLMANN: No, it’s exposure due to maintenance,
primarily gamma. The locking piston drive -- every time we
scram, reactor water flows through the drive and deposits crud.
In this drive, the water flowing through the drive is from the
scram system and it’s demineralized water.

MR. KERR: Okay, so you really aren’t talking about

radiation exposure to the drive. You’re talking about crud
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deposition.

MR. DILLMANN: Let me try to clarify. I’m talking
about personnel exposure. We have very tight goals in the ABWR
design on personnel exposure.

MR. KERR: Okay. Thank you.

MR. DILLMANN: 1It’s a critical item with us.

This is the outer tube of the drive coming down to
the flange. This the check valve that is there to mitigate the
effect of the scram-line break here. This check valve raises
up into this port whenever the flow is reversed.

The scram mechanism is this member here called the
hollow piston -- and let me jump to the other picture =-- in
this picture the hollow piston is the blue part. When the
scram valve opens, water comes through here and here and flows
past that hollow piston producing a pressure drop across the
hollow piston and the hollow piston raises up and inserts.

That hollow piston normally is sitting on top of a
carrier here which is called the ball nut. When it separates
from the ball nut due to insertion, on the same scram signal,
the motor starts and starts running that ball nﬁt in. So the
hollow piston goes in and latches but behind it, the ball nut
is running up and the ball nut in something over two minutes
will come up under the hollow piston and pick it up and hold
it.

MR. CARROLL: Where do they separate?
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MR. DILLMANN: They separate right at this black line
here.

MR. CARROLL: Yeah, okay.

MR. DILLMANN: Now, if we have the rod inserted and
we’re withdrawing it, we’re running the motor in reverse, so
it’s lowering the hollow piston. Now, if the rod, for
instance, stuck on the channel, then the hollow piston would
start to lift off that platform.

When that happens, down here we have what we call a
weighing platform or weighing device in this figure, and it’s a
spring-loaded member and there’s some magnets in that member
and there’s a separation switch probe, reed switches here.

So if this hollow piston is not sitting on this ball
nut, then this weighing platform moves up and the separation
switches are triggered, causing the motor to stop. So we
cannot separate the hollow piston from the drive and still
withdraw.

MR. MICHELSON: What is inside the hollow piston?

MR. DILLMANN: Do you mean in here or herc? This is
the lead screw.

MR. MICHELSON: Yes, but is there water ir there
also?

MR. DILLMANN: There is water in here all the time.
Yes,

MR. MICHELSON: 1It’s kind of a trapped volume; isn’t
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it?

MR. DILLMANN: There’s a small bleed hole up here
that keeps it from being a stagnant volume.

MR. MICHELSON: Does that somehow assure circulation?

MR. DILLMANN: Yes. We run a continuous purge in
this line.

MR. MICHFLSON: But how does it get up through the
nollow tube?

MR. DILLMANN: Because it produces a slight pressure
drop across here, a portion of the flow goes up this way and
the rest of the flow goes up this way.

MR. MICHELSON: 8o, it’s continually swept, you'’re
saying.

MR. DILILMANN: It is a swept volume.

MR. MICHELSON: Thank you.

MR. CARROLL: How do you calibrate or check the
weighing device periodically? How do you know the springs
haven’t hung up?

MR. DILLMANN: We do that by backseating the rod. Up
in the guide tube, there’s a backseat feature whose primary
purpose is, when you remove the drive, you backseat the rod to
keep the water from pouring out but we can run down against
that backseat and over travel. When we over travel, we should
be separation. If we don’t get separation, we have a problem

and that’s part of the normal surveillance testing to do that
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check.

MR. CARROLL: Now, has this general concept of a
weighing device been proven out through experience in Europe?

MR. DILLMANN: Yes, and also in our test program.

MR. CARROLL: And it’s worked very well, huh?

MR. DILIMANN: It works quite well.

MR, CARROLL: Okay.

MR. DILLMANN: We also have a position indicator
probe here. Thie position indicator probe is only for scram
testing. Our normal position indication for the rods is
through the synchro device on the motor. That synchro device
basically counts turns and reports the rod position.

MR. MICHELSON: Let me caution you. We'’ve alloted 30
minutes for this. You’ve been at it well over 30 minutes. Do
you have much left to finish up?

MR. DILLMANN: No.

MR. MICHFLSON: Okay.

MR. DILLMANN: I think those are the key points. The
other part here is the seal housing which has a packed joint
with the sh=ft. This is a maintenance item and it'’s
periodically maintained once every 10 years and when that’s
lowered, the whole drive assembly sits down and locks here on a
spine joint.

So that’s the control rod drive situation.

MR. CARROLL: One final question. The opening at the
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top of a drive, have you sized it like you used to so that a
fuel clip will fall directly into the control reod drive
mechanism?

[Laughter. )

MR. DILLMANN: No, it shouldn’t be able to do that.

MR. CARROLL: Good. When you supply the utility with
left-handed lock washers to hold the fuel clips down.

MR. DILLMANN: Yeah. We think we have that under
control.

(Slide.)

§2 in summary, system and components are based on
experience. We of course covered rod shoot somewhat out of
order. The figures are in your charts. Components are fully
tested and the system prcvides improved operability, lower
maintenance, lower exposure, and because of the redundant run
end and elimination of scram discharge volume, some improvement
in the safety aspects of the control rod drive system.

[Slide.)

MR. DILLMANN: Next item is going to be very brief.
Compliance with 10 CFR £0.55(a) section on codes and standards,
basically in this what we are committing to is that the reactor
coolant pressure boundary is classified in accordance with 10
CFR 50.55(a) and meets the requirements of ASME I1I, Class 1.
Quality Group A. It’s consistent with Reg. Guide 1.26.

The ASME code date that we’ve committed to is the
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1986 edition and our code cases. As authorized by Reg. Guides
1.84 and 1.85 as was discussed with the subcommittee a couple
of weeks ago, we had listed a couple of code cases that weren’t
covered by those Reg. Guides, but we are withdrawing those code
cases. We don’t need them and we will withdraw them from our
list.

In the SSAR, there’s a complete set of tables that go
on for several pages, of which this is just one example. This
is the example for the reactor pressure vessel, but in here, it
shows the safety class, reactor vessel is Class 1, quality
group classification A, guality assurance B, seismic category
1. The whole basic plant is described in these tables.

So, summation on this section is that we are in
compliance with the regulations and are using up to date codes
and standards and code cases for the design.

MR. MICHELSON: Which table did you just show from
the SSAR?

MR. DILLMANN: That is Table 3. 1 believe it’s 3.2,
It’s in section 3 anyway.

MR. MICHELSON: Yes, well, we’re of course not
dealing with section -~ Chapter 3 at this time.

MR. DILLMANN: Right. The reason I showed it is it’s
reference in Chapter 4, Codes and Standards, and 1 just wanted
to call your attention to the fact that we’ve done the

classification effort.
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MR, SHEWMCH: Carl, 1’d like to call out that the
staff person involved, neither he nor I can find anything about
casting -~ the ferrite content of castings in Reg. Guide 1.31
and there ought to be some limit and it’s not clear to anyone
in the room that there is outside of these internal GE
documents that aren’t part of the SER.

MR. MICHELSON: So it should be in the SSAR, clearly.

MR, SHEWMON: Yes, and it may be there, but it would
be nice to know where.

MR. MICHELSON: I think as we go through today, I
would like to ask all the committee members if they have
questions that they think belong on a letter, to write out the
question or the concern or whatever, because then we can fit it
into the draft letter very easily.

We’ll find an appropriate place. If you would, write
out what you think your concern is. Then we’ll find a home for
it.

Thank you.

Go ahead.

MR. DILLMANN: Okay, if there’s no further
discussions on these preceding sections, I give you Dr. Sawyer
who will talk about over pressure protection.

MR. MICHELSON: Craig, we do need to point out we’'re
running a little kehind already. Maybe some of these will go

much faster than we had allowed time for, but we do have a
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total 1limit on our time.

(Slide.)

MR. SAWYER: I’m Craig Sawyer from General Electric
Company. Actually, I think we just caught up with that fast
run through of compliance with 50.55(a). We did it slightly
out of order compared with your agenda because we did it in
accordance with our organization in the SSAR.

(Slide.)

MR. SAWYER: Over pressure protection; we conform to
10 CFR 50, Appendix A. It has several elements to it. We have
an automatic depressurization system included as part of the
ECCS, and we’re going to talk about that again when we talk
about Section 6.3 later this morning, which is tied in with the
low pressure flooder systems and the rest of the ECCS.

The ADS subset makes use of eight of the 18 safety
relief valves which we have, which are operated by pneumatic
actuators. As you recall, our SRVs are dual function. They
have a safety function which lifts against the spring force,
which is compliant with the ASME code for over pressure
protection, and it hus a relief function opened on a demand
signal using pneumatic actuators as the mode of force to
depressurize either manually or automatically.

The purpose of the SRVs is to limit the reactor
pressure to 110 percent of design pressure. Our design

pressure is 1250 psi. That makes the over pressure limit 1375.
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That is for the transients per ASME Code Section 3 for MSIV
closuro‘w{gp the backup scram, the high flux scram.

MR. KERR: When you say that these eight limit the
pressure to 110 percent, how many must function in crder that
that limit be achieved?

MR. SAWYER: I think this will answer your question,
sir.

(Slide.)

MR. SAWYER: This is the nominal set point =-- excuse
me. This is the analytic set points. The nominal set points
are about 27 psi lower than this in order to assure that we
meet the analytical limit. This is the number of valves in
each category. We have a couple of valves right at the low end
so that, for example, on an isolation event, after the first
1ift, then only one valve, or if it’s out of commission, its
backup valve will continue to cycle.

The rest of them are grouped in fours. The spring
set point pressure ie 1190 and the relief set points are
somewhat lower. We don’t take any credit for the relief
function in compliance with the ASME code, althcugh in
practice, of course, it will happen.

[Slide. )

MR. SAWYER: This chart shows the peak pressure for
the ASME closure event, or other kinds of events in the low

12008. So on the first lift off of those kind of events, all
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MR. KERR: How many have to fail in order that you’d
not be able to achieve your objective?

MR. SAWYER: I don’t know the exact number, but it’s
several. Several of them would have to not operate in order

for us to --
MR. KERR: Have you calculated the likelihood of

simultaneous failure of that many or is that part of your PRA,

which

MR. SAWYER: We’ve done it as part of the PRA, and it
turns out that the dominant failure is not of the mechanical
valve itself, but of the logic that tells the valves to lift.
So in the case of meeting the ASME code, for example, where we
only take credit for the spring pressure, the probability of
having many valves not lift is extremely low.

MR. KERR: I don’t know what extremely low means.

MR. SAWYER: I forgot what we’ve used for our failure
rate per valve, but I can look it up for you.

MR. KERR: There would be somewhere that =--

MR. SAWYER: We’ve documented in the PRA the failure
rate that we use for the valves, and it’s just a matter of my
looking it up. I don’t remember it offhard.

MR. MICHELSON: These pressure set points, I assume,
are the set peints of the individual valve springs. 1Is that

correct?
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MR. SAWYER: That'’s correct.

MR. MICHELSON: So there isn’t any common logic
telling the valves when to open.

MR. SAWYER: Not on the spring.

MR. MICHELSON: Not on the spring. So I wasn’t sure
what your common logic statement meant.

MR. SAWYER: That was referring -- the common logic
statement was referring to the use of it in the relief mode,
and then I quickly recalled that the question was really
getting after the ASME function to which that doesn’t apply
anyway.

MR. MICHELSON: Wnich has no common logic.

MR. SAWYER: That'’s correct.

MR. CARROLL: The ATWS number there is for the
closure of MSIV.

MR. SAWYER: MSIV ATWS. 1It’s the worst over pressure
transient without scram.

MR. CARROLL: Does that bound the ra=~: of void
coefficients and stuff that you anticipate?

MR. SAWYER: Yes. The part of this design for the
nuclear boiler system, we’ve tried to anticipate any future
moves of the fuel designs and have used a substantially more
negative void coefficient than actually the fuel today is
achieving.

I should point out that the compliance criterion for



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

254

ATWS doesn’t reguire us to meet 1375, It would be more like
1500. We chose to provide enough relief capacity that the 1375
could also be met for ATWS.

MR. KERR: That assumes that all of the relief valves
function.

MR. SAWYER: That’s correct. For the ATWS case, we
assume all the relief valves function. I can provide you with
capacity charts that we have in our records at home that we
haven’t provided as part of the SSAR on the peak pressure as a
function of the number of valves that lift.

MR. KERR: That also assumes that pump trip occurs or
is there --

MR. SAWYER: Yes. We trip not all of the pumps for
ATWS. I believe we trip four of them.

MR. MICHELSON: I think the staff has a comment.

MR. MILLER: Dr. Carr, in response to a gquestion you
asked concerning the number; the staff asked the question to GE
and has got a response here and George Thomas, the reviewer,
would like to make remarks at this time.

MR. THOMAS: Of the 18 SRVs, only 14 are required to
meet the ASME limit. So if four of them fail, they can sti'l
meet the ASME limit.

MR. MICHELSON: Thank you.

MR. KERR: 1Is that also the case for the ATWS

situation or that the situation to which you refer?
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MR. THOMAS: This is only for the ASME portion, not
for ATWS. ATWS will require all of them.

ME. KERR: You mean the ATWS requires that all
funct.-.. ir, order to meet the limit.

MR. THOMAS: Yes.

MR. KERR: Thank you.

MR. SAWYER: I don’t believe that’s the -- 1 agree
with -- when 1 said many, four sounds about right to me for
this case. We’'re below 1375 for 18 out of 18 valves. So we
clearly can withstand some failures, whether it’s one or two
valves in order to meet 1500. I’'m certain of that.

MR. CARROLL: What’s 15007

MR. SAWYER: That’s the emergency limit for the ASME
code. ATWS is not considered to be a normal transient.

MR. CARROLL: I understand. How do you get from 1250
to 15007

MR. SAWYER: 120 percent.

MR. CARROLL: 120 percent. Okay.

MR. SAWYER: If there aren’t any further questions on
the over pressure protection, for the next subject Mr. Dillmann
is back up again to talk about reactor materials.

MR. CARROLL: I guess I did have one question on
ATWS. How long deces it take =-- what are you assuming in the
event of an ATWS event for the time it would take to become

sub-critical over to standby liquid poison injection?
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supplied, in addition to the system we have, the ARI function
plus the rod run-in function, both of whi:h we take credit for
in mitigating ATWS.

Now, the rod run-in function takes approximately two
minutes, provided that that =--

MR. CARROLL: To get the rods all the way in.

MR. SAWYER: Yes. To get them aili the way in.

MR. CARROLL: You really only have to go sub~-
critical.

MR. SAWYER: Yes. To get to hot asub-critical,
probably, it’s going to be, I don’t know, less than a minute.
We have also provided the staff, per their question, the answer
to what if that fails also and I have to rely on the SLC
function only as part of the give and take on whether the SLC
should be manually or automatically actuated.

We provided the staff with the peak suppression pool
temperatures for both two-pump and one-pump SLC operation. And
we get adequate results from the containment performance even
in those cases.

MR. CARROLL: How long does it take to go sub-
critical?

MR. SAWYER: As I recall, the power level begins --
until the standby liquid control system begins to inject boron,

the power level is up around 20 percent. It decays to decay
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heat type of level in, I don’t know, ten minutes, something

like that.

MR. KERR: So the answer to Mr. Carroll’s question is
I don’t know.

MR. SAWYER: It depends on what you mean by sub-
criticality.

MR. KERR* That means sub-critical at the condition
that prevails at the time of operation.

MR. SAWYER: If it’s important to you, I can go look
up the transient =--

MR. KERR: I don’t know whether it’s important to him
or not. 1 just didn’t hear an answer and I was curious as to
whether I missed something.

MR. SAWYER: I’m going on my memory of the case that
was run.

MR. KERR: There isn’t anything wrong with saying you
don’t know if you don’t know.

MR. SAWYER: I was trying to give you a flavor for
the order of magnitude at least.

MR. CARROLL: 1I’d be curious. From the time the
operator turns the handle, assuming manual, until reactor sub-
critical.

MR. SAWYER: T can certainly get th-. number for you.

[Slide.)

MR. DILLMANN: We have another brief section here on
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organization of the SSAR. This is reactor coolant pressure
boundary materials. Materials in the pressure boundary aie
carbon, stainless and low alloy steels. Low alloy steel is
limited to the bolts and various places, including valves, and
the RPV.

We have limited use of precipitation hardened
material in valve spindles and stems. The material
requirements, as 1 discussed a little while ago, apply to these
materials also. We also employ prefilming of stainless
materials to minimize radiation buildup. We nave some data
that says that’s effective.

We have specification on condenser tubes and the tube
sheet to be titanium to control the introduction of oxygen
through that mechanism. We also are looking at the hydrogen
addition to mitigate IASCC,

While our materials and water chemistry controls,
combined with our stress controls provide great margins against
IGSCC, IASCC or radiation assisted stress corrosion we believe
that the hydrogen water chemistry adds margin there.

MR. CARROLL: This titanium condenser is going to be
designed as a titanium condenser and ==~

MR. DILLMANN: Yes. 1It’s not a retrofit with
inadequate tube cgupports. This is ground-up design.

(Slide. )
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1 MR. DILLMANN: Here is a table from the SSAR that
. 2 shows the water chemistry reguirements. Thece are consistent
3 with the latest technology on water chemistry and also
4 consistent with the EPRI guidelines on water chemistry.
5 [Slide.)
6 MR. DILLMANN: Furthermore, specific corrosion=
7 erosion resistant low alloy steels in places where we could
8 have erosion adding metallic material to the coolant,
9 specifically things like drain lines and heater staging lines.
10 The non-metallic insulation applied to austenitic stainless
11 steel has leachable elements controlled to avoid stress
12 corrosion cracking and meets Reg Guide 1.35.
. 13 Ferritic material meets the impact requirements ot
14 the ASME code. We have welding controls, including controls on
15 preheat and inner pass temperatures to avoid things like under
16 -
17 MR. KERR: What leads you to believe that Reg Guide
18 1.35 is adequate?
19 MR. DILLMANN: I am not exactly saying it’s adequate.
20 I'm saying that we meet Reg Guide 1.35, but we have controls
21 based on our -- on not only Reg Guide 1.35, but what we believe
22 is necessary to avoid problems with leachable products out of
23 the insulation.
‘ 24 MR. MICHELSON: When you say you have controls, are

25 those controls identified in the SSAR as existing?
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MR. DILLMANN: No. Again, they would be in the
specifications. The SSAR would say that we meet Reg Guide 1.3%
and that we have controls on leachable products.

MR. MICHELSON: I think the Committee has to think
seriously about what we are actually going to end up
certifying, and we have a number of promises about controls,
but where are those certified promises? Again, it’s the whole
question of what are we goirng to end up certifying in the 199C
starting certification.

MR. CARROLL: You mentioned these were in
specifications.

MR. DILLMANN: Right,

MR. CARROLL: Where do we stand on that, Charlie? Do
they submit their specifications and do those become part of
the certification?

MR. MILLER: No, they don’t. 10 CFR Part 52 requires
that the designer have available sufficient information to be
able to write the specifications, but does not require the
specifications themselves to be submitted.

MR. MICHELSON: But as I understand it, the licensing
basis letter seems to tell me that the basic criteria, any
basic important requirements have to be identified, I think, in
the SSAR or some other document that’s a part of the
certification. Otherwise, later on in time, 20 years from now,

a guy can do other things as long as he meets whatever the SSAR
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said, which ies the only certified document.

MR. MILLER: One of the things that the staff has yet
to evaluate and has to look into -- we’ve had several
discussions with the Subcommittee about this -- is the
information that will be part of what we call the test
inspections and analysis. We’re in the process of trying to
develop a plan that goes along with that.

We had some discussions at the Subcommittee meeting
concerning how are we going to assure that the level of detail
is there and we’re taking advice from the Subcommittee to look
into that further. I’m really in the stages of trying to put
together a plan. What I’m anticipatinj doing is -- we don’t
have the resources to go out and look at everything. 1I'm
trying to put together a plan where we can go out and do some
kind of audit inspection on these kinds of information to
assure that it’s available at the vendor shop.

MR. MICHELSON: I think, though, the thrust of the
concern here is if we’re not going to include the documents
that are certified, how are we assured 20 years from now that
all these good intentions are still being carried out? I think
it has to be a part of the documentation that’s certified and
the staff hasn’t decided yet what they’re going to certify, and
I was only trying to caution the Committee to realize that you
don’t know whether these good sub-tier documents are even a

part of the certification.
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MR. MILLER: We’re going to have to continue to
examine that and discuss that in future meetings.

MR. CARROLL: But we’re trying to write letters now,
of course.

MR. CARROLL: We can make the comment in our letter,
I guess.

MR. MICHELSON: That'’s right.

MR. CARROLL: Going back to your water chenmistry
thing for a moment, this says that the limits given on that
slide should be met at least 90 percent of the time. What are
the limits for the other ten percent of the time?

MR. DILLMANN: That statement is in there to
accommodate upset conditions and there’s no specific limits.
The basic guidance or requirement is that you, as quickly as
possible, get back to these requirements.

MR. SHEWMON: 1Isn‘t there anything that says if our
water gets crappy enough, we shut down?

MR. DILIMANN: Yes. We have shut down =-- normally,
when we get to the plant technical specifications there will be
requirements in there for water chemistry before you can start
up and water chemistry that would cause you to shut down after
a specified period of time.

MR. SHEWMON: So that'’s at least in the BWOG water
chemistry spec, which I presume --

MR. DILLMANN: Yes. Again, our basic requirements
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are consistent with the EPRI BWR owners’ group requirements.
We meet or exceed those.

MR. CARROLL: And they do have requirements before
you can pressurize?

MR. DILLMANN: You can‘t pressurize unless you’ve met
certain requirements

MR. CARROLL: 1In other words, thou shalt shut down
and thou has so rany hours to get back in specs if they’re at
this level.

MR. DILLMANN: Yes. All that is applied at the
operating requirement level.

MR. CARROLL: But certification is going to require
that that be established, isn’t it?

MR. DILLMANN: I probably shouldn’t speak. That’s
more of what the NRC has got to decide. Underlying all this,
we have our own need to make sure that we do everything that'’s
right and we have controls in place to control these lower
tiered documents to that in 20 years they can’t be chandged.

We have strict procedural controls on changes and
technical evaluation changes. 1 know that doesn’t give you the
overview that you would like, but it’s there.

[Slide.)

MR, DILLMANN: We also have special welder
gqualification requiremente on areas of limited accessibility.

This is addressed to Reg Guide 1.7, but we have requirements
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that are somewhat d.(ferent and perhaps a little more stringent
than that.

We have heat input cont:ol on welds. We also
prohibit electroslag welding.

MR. SHEWMON: Can you tell me, just out of curiosity,
what those erosion-corrosion resistant materials are? Are they
half-a-percent chrome or what?

MR. DILLMANN: Again, I’m going to have to beg the
issue and get you an answer to that. I don’t remember the
exact compositions.

MR. SHEWMON: 1It’s not stainless, though.

MR, DILLMANN: No. We use stainless in certain
baffles and so forth for similar reasons, vut no. 1It’s an
alloy content in an alloy steel.

MR. SHEWMON: Fine.

[Slide.)

MR. DILLMANN: 1In summary, as discussed earlier and
consistently here in the pressure boundary materials, we have
controls on processing fabrication contaminants, water
chemistry. We'’ve paid specific attention to cobalt
sensitization, ductility, and IGGCC and IASCC and, of course,
we comply with all codes and standards.

MR. REMICK: Let’s take our morning break at this
peint, returning 20 minutes past ten.

[Brief recess.)
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[8lide.)

MR. DILLMANN: The next subject is the coolant
boundary leakage detection. We have leakage detection systenms
applied where required in the plant. Methods of detection
include temperature pressure, radiation flow, Delta flow. The
actions resulting from the leakage detection system include
alarm and, in some cases, isolation,

The systems that are covered by leakage detection are
primarily the main steam lines, high pressure core flooder
system, residual heat removal system, reactor water cleanup
system, feedwater system, coolant systems within the dry well,
pressure vessel itself, and some miscellaneous small systems.

[Slide.)

MR. DILLMANN: 1In the dry well, small unidentified
leaks, the primary method of detection is some pump activity
and sump level. The detection capability is one GPM within one
hour. There is continuous indication recording in the control
room. There is no isolation trip from this system, but rather
an alarm.

There are also other methods of detection; pressure
and temperature in the dry well. High dry well pressure does
cause isolation. High dry well temperature will cause an alarm
only.

MR. REMICK: What does the word sensitize mean there
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when you say ==

MR. DILLMANN: That’s a typo. It should have said
sensibility.

(Slide.)

MR. DILLMANN: We also have what we call small
identified leakage. This is primarily from valve stems. It'’s
leakage from a source where we expect leakage and have piped it
to an equipment sump. The limit there is 25 GPM and when that
limit is reached, we have an alarm.

The dry well system in total measures dry well
temperature, temperature in the area of steam line guard pipes,
high sump flows, high steam line {low rate, high dry well
pressure, high fission product radiation. Also, as purt of the
leakage detection system, is the reactor vessel water level.

We have a temperature in the RPV head seal drain line
so we know if that’s leaking. We have the SRV discharge
temperatures.

MR. CARROLL: How do you measure high fission product
radiation?

MR. DILLMANN: We have radiation censors. 1 don’t
have the details of them.

MR. CARROLL: I can believe that you measure
radiation. I’m not sure how you distinguish fission products
from nitrogen 16, for example.

MR. DILILMANN: No. There is a distinguishing method,
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but I’'m afraid I don’t know the details. 1 can get you that
information, hcowever.

MR. CARROLL: Does the staff know?

MR. MILLER: Could you repeat the guestion, please?

MR. CARROLL: How high fission product radiation is
measured in the dry well.

MR. CHANDRASEKERAN: We have particulate
radiocactivity monitoring detection system and also a noble gas
radioactive menitoring system, leak detection system. I’m
sorry. ABWR has these two systems.

MR. CARROLL: Particulate and -~

MR. CHANDRASEKERAN: And noble gas. Radiocactivity
leak monitoring systems.

MR. KERR: Are you saying that you simply measure
gamma radiation?

MR. CHANDRASEKERAN: I would think it would be gamma
radiation.

MR. DILLMANN: Why don’t I provide you the details
separately.

MR. CARROLL: Okay.

[Slide.)

MR. DILLMANN: For leakage external to the dry well,
the areas covered include the equipment areas in the reactor
building, main steam tunnel and the turbine building. Within

the reactor building, the parameters that are monitored include
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steam line flow rate, RCIC steam line flow, RVP water level, of
course, is measured, high flow rate from the sumps, high
egquipment space temperature.

RCIC, RHR and the hot portion of the RWCS is eguipped
with -- and, of coursc, RWCS is reactor water cleanup system -~
is equipped with high temperature measurements and alarms. The
RCIC turbine exhaust; there are diaphragms in the exhaust pipe
to protect it against over pressure and we measure the pressure
in those diaphragms. They are double diaphragms and measuring
the pressure between them tells ycu that the inner one is
leaking.

(Slide.)

MR. DILLMANN: We measure high Delta flow in the
RWCS. 1n other words, the difference between the flow to the
system and the flow returning from the system must be within a
specified amount.

We aléo, in the reactor building cooling water
system, the discharge of the RHR reactor water cleanun, reactor
internal pump and fuel pool cooling heat exchangers are
radiation detectors so that if there is leakage from the
radiocactive side to the cooling water side, that will be
detected.

We also have an RCIC low steam line pressure, in
addition to the steam flow. Within the steam tunnel, we

measure both radiation and tunneal air temperature and look for
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changes in either one. Within the turbine building, the

measurements are steam line low pressure, low condenser vacuunm,

and high area temperature around the steam lines.

MR. KERR: Within the steam tunnel, it would seam to
me that yo. . .ys have high radiation.

MR. . " IMANN: The way that is handled is a
background radiation limit is determined. 1In other words, the
normal operating radiation is determined and then the alarm is
set st a value akove that.

MR. KERR: It just seems to me that nitrogen 16 would
be so high that in order to see anything, it has to be a rather
major source. 1’11 look further into that.

MR. REMICK: All your plants have high radiation
monitors in the steam tunnel, dou’t they?

MR. DILIMANN: Right. This has been the standard BWR
approach for a long time.

MR. SAWYER: Dr. Kerr is right. It takes the releas=2
of fission products from multiple fuel bundles to trigger that
alarm. The purpose of the design =~

MR. REMICK: But you are able to detect it.

MR. SAWYER: Yes. Sure.

MR. REMICK: Do you still use the same logic in
those? They used to have the once out of the two twice in
those monitors. Do you still have that?

MR. DILIMANN: I believe it’s still the same.
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MR. SAWYER: Let me correct that, Chuck. Everything
we’'re doing in this plant is two out of four, including that.

MR. CATTON: Why not measure humidity or is that a
dumb guestion?

MR. DILILMANN: I think that the temperature is
probably quicker and more accurate than the humidity.

MR. SHEWMON: There are conducting tapes and other
sorts of things that people have developed and are there.
Whether you want to use them or not is a separate issue.

[8lide.)

MR, DILIMANN: The key features of the leakage
detection system is that these leakage limits I’ve been
describing to you, 1 GPM for unidentified leakage and 25 GPM
for identified leakage, are well within the makeup capability
of the RCIC system, which is 800 GPM.

Reguirement on exceeding leakage rate iz te result in
orderly shutdown. We, of course, as I said, have
differentiation between identified and unidentified leakage,
wherein if we expect leakage from a location such as a valve
stem, that’s piprnd to a place where we can measure it, and
that’s identified leakage. Stuff going into the floor drains
and sumps is unidentified leakage and has a separate
capability.

The system is testable. Each censor has a
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testability capability. The system meets Reg Guide 1.45, but
it also is based on consideration of the potential events and
what is necessary to control or mitigate those events, as well
as to control the leakage.

MR. MICHELSON: Let me ask a gquestion before you
remove that slide. My vague recollection about lealkage
requirement, leakage detection requirement was that you wanted
to detect leakage that was within the normal makeup capability
of your system.

My vague recollection is that normal meant non-
engineered safety feature makeup capabilities. Clearly it must
have meant that.

MR. DILLMANN: Yes.

MR. MICHELSON: Yet, you’re ncw referring to RCIC
within its makeup capability, but that’s an enginecred safety
feature, not a normal makeup.

MR. DILILMANN: The RCIC in ABWR is classified for
certain events as an engineered safety feature, but it is alsc
classified as a normal makeup system. The history of the RCIC
in the BWR is that it was originally installed to provide, as
ite name implies, an isolation cooling function and was
considered to be a normal makeup system.

As time has gone on, 1t has also been used to
mitigate certain events and has safety functions. So we

consider it and have described it in the documentation,
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inciuding SSAR, as having a dua. role. It’s an engineered
safety feature for certain events. 1It’s also a normal makeup
system.

MR. MICHELSON: There is a Reg Guide that tells you
what you’re supposed to do on this, I believe, isn’t there?
Craig, do you have any knowledge of that? 1Isn’t there a Reg
Guide for leakage detection?

MR. DILLMANN: Leakage detection, yes.

MR. MICHELSON: Does the Reg Guide allow you to use
engineered safety features as normal makeup?

MR. CHANDRASEKERAN: This particular section is =~ we
look into the compliance of not meeting the guidelines of
Regulatory Guide 1.45.

MR. MICHELSON: Does it allow you to use an
engireered safety feature in deciding what normal makeup
consists of for leakage detection?

MR. CHANDRASEKERAN: That particular guide does not
have any position on what should be the capacity of the makeup
system, except that it is generally understood that the makeup
capabilities should be available. But there is no
guantification of any such number there.

MR. MICHELSON: I guess I could have then designed it
for RHR level makeup instead of RCIC and made it even a much
bigger leak before I had to detect it. 1 thought it had a

threshold to keep you from using big systems and, therefore,
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1 lots of leakage in setting your detection threshold. 1 haven't
. 2 looked at it for a long time.

3 MR. DILLMANN: As a practical matter, the amount of

“ leakage we're talking about is a total of 25 GPM identified

5 leakage.

6 MR. MICHELSON: That'’s why the 800 surprised me,

7 because I thought you would certainly want to set some other

8 nomirally much lower threshold than that.

9 MR. DILLMANN: As a practical matter, that can be

10 made up by the CRD pump.

11 MR, MICHELSON: 1 don’t recall. In your SSAR, dia

12 you specify what the maximum leakage would be that you would be
. 13 detecting?

l 14 MR. DILIMANN: In the SSAR, for unidentified leakage,

15 we said 1 GPM or 5 GPM. However, in the latest amendment,

16 we’ve made it solely 1 GPM, and that ties into our decision to

17 use the leak before break criteria for piping.

18 MR. MICHELSON: So it’s well within the control rod

19 drive cooling mechanism to keep up with it.

20 MR. DILLMANN: Yes.

21 MR. MICHELSON: So why the RCIC?

22 MR. DILLMANN: We'’ve used that for certain events

23 and, again, we consider it to have a dual function. It’'s a
. J4 normal makeup system most of the time. But as a practical

25 matter, the 25 GPM identified leakage can be made up by the CRD
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MR. DILIMANN: The next subject is, again, materials:
this time, reactor vessel materials. Again, the materials here
are low alloy steel plate and forgings. The plate is SA533 and
is not used in the beltline region. The forgings are SAS508
Class 3. The fine grain practice, vacuum degassed. Copper is
limited to .05; phosphorous .015; nickel 1.2 percent in the
beltline forgings.

Weld metal is .08 percent copper limit; .02 percent
phosphorous limit; nickel limited to 1.28., We require 100
percent UT examination to the requirements of ASME 111,
Division 1. Fracture toughness, also to Division 1.

The studs, nuts and washers are SA540 Grade B23 or
B24.

MR. SHEWMON: Can you go back and reread that line
and tell me what it means?

MR. DILLMANN: The nickel content is limited to 1.2
percent in the beltline, in the forgings, and 1.29 percent in

the weld metal. That’s in accordance with the latest findings

MR. SHEWMON: Okay. I noticed the three numbers

there. So the .08 is =~

MR. DILILMANN: Yes. In the weld metal, it’s in the

same order as the previous line.
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MR. SHEWMON: Thank you.

MR. DILLMANN: Of course, nickel has recently been
found to be a contributor to radiation embrittlement, anid
that’s why we have controls on it.

MR. SHEWMON: Do you have any idea what fine grain
practice means chemically?

MR. DILLMANN: Chemically, it’s more a matter of the
control of the pouring, as 1 understand it, than it is of the
chemistry.

MR. SHEWMON: They can do it by adding aluminum,
niobium.

MR. DILLMANN: Yes.

MR. SHEWMON: Some of those will have a real impact
on sulfur and others won‘t. That’s why 1 asked the question,
Now, at GE, is that something that’s in Code Section 3 or
Section 2 on materials or is that, again, something that'’s -~

MR. DILLMANN: No. We specify it. Again, my memory

fails me on what additives we allow and which ornes we prohibit.

I believe we prohibit aluminum, but I’d have to verify that.
MR. SHEWMON: If you prohibit aluminum, then you’ve
got to use something that'’s very strong carbide form because
you haven’t got the nitrite form.
MR. DILLMANN: 1’11 have to verify exactly which one
we use,

MR. SHEWMON: Okay.
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MR. CARROLL: Again, that is something that’s in your
internal specifications?

MR. DILLMANN: Yes.

MR. CARROLL: 1Is this an example, Paul, of somet"ing
you believe ought to be cast in concrete for purposes of
certification?

MR. SHEWMON: The first line on that thing is sort of
~= it meets the code; it doesn’t meet good modern practice,
because the code on those fields must be at least 40 years old
from what they’ve got in for compositions.

8o GE isn’t going to =- and the customer isn’t going
to accept such a crappy thing. It bothers me some to sort of
see these sub-minimal requirements put down in what we’'re
approving when everybody knows that they should do a better job
and will do a better job.

MR. CARROLL: So you think for purposes of a
certified design that’s aoing to be available for use for many
years, things like that ought to be spelled out.

MR. SHEWMON: It would sure make me a little more
comfortable.

MR, MICHELSON: Will you prepare a comment
accordingly?

MR. SHEWMON: 1 won’t use the word crappy.

(8lide. )

MR. DILLMANN: Again, as 1 said earlier, we have no
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welds in the high fluence zone. We use forgings there.
Processing meuts all code standards and regulations.

MR. SHEWMON: Where is that all welds? 1s that in
the document we have or did we agree that that also is just in
GE’s internal stuff?

MR. DILLMANN: I believe it’s in the SSAR, but 1'd
have to check and see.

MR. SHEWMON: It waen’t in the part on materials.

MR. DILLMANN: 1 have the applicable sections with
me. Let me look and see if I’m correct that it’s in there.

MR. MICHELBON: Check which amendment you look at
when you tell us.

MR. DILLMANN: I believe it was put in in response to
some staff guestions, that we clarified it at that point,

MR. MICHELSON: It may be in Amendment 8 and then,
Paul may not have it.

MR. SHEWMON: No. All I had was Section 5.

MR. MICHELSON: Amendment 8 of Section 5.

MR. DILLMALN: Yes. We meet all codes, standards and
regulations. In addition, we have further requirements based
on the latest technology in general and results of our specific
program.

We also include in the vessel surveillance specimens
as required by 10 CFR 50, Appendix H, and ASTME185, and we have

a withdrawal plan for those specimens that’s derived from the
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ASTM requirements, but allows continually monitoring of the
radiation embrittlement to verify our calculations in the
material response.

MR, MICHELSON: Could I interrupt just a minute and
ask the staff a guestion. We have received a number of
gquestions which the staff has asked GE and then we received the
answers. 1 assume that every gqguestion has to have a documented
answer.,

What 1I'm wondering about is having seen now the
documented answer, how do I know == if the staff is unsatisfied
with the answer, is there a new guestion asked then or is the
old guestion still open?

MR. SCALETTI: Let me just briefly give you an
overview of how it’s done. We will iuentify, on our initial
review, any gquestions that we have of General Electric,

General Electric will then respond. Normally, the response
comes in in a letter form, later on to be amended as part of
the SSAR,

For expeditious reasons, we like to see it come in
gquickly in a letter form so that we can get to work on it.
Again, you're right, some of those answers may not be
satisfactory. However, the staff will then write a draft
safety evaluation report identifying where they believe the
deficiencies still exist.

It may identify the guestion specifically. 1t may
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just identify an open issue in the safety evaluation. This
safety evaluation will go to GE, as you've seen in this one,
identifying outstanding issues, which the staff will then
resolve these, work out the resolution with General Electric or
General Electric will work out the resolution with the staff
and provide more information.

Now, some of this information on some of the
outstanding issues has already been received. The staff has it
under review now and maybe some of the issues have been
resolved, but they’re not reflected in this safety evaluation
you have before you.

MR. MICHELSON: Eventually, do you go in and when you
finally publish the guestion and the answer, and do you close
out and indicate that this is accepted or it’s still open on
the answer, or do we ever know the answer was to your
satisfaction?

MR. SCALETTI: The answer would normally be =~ is
satisfactory unless we have so identified in the safety
evaluation.

MR. MICHELSON: But you don’t identify it by a
question, but rathe:' by some open issue, and 1’m having trouble
looking at open issues and relating them to the questions to
decide which ones are really not answered. There isn’t that
kind of connect in the paperwork 1’ve seen.

MR. SCALETTI: All I can say is between the =-- the
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issue has to be resolved either through the response tc the
guestion or through a revision to the text of the SSAR. You
might have to go to both places to resolve this. A guestion,
in some instances, may refer to a section of the safety
evaluation,.

Again, if the staff is more concerned about the
issue, then the specific guestion and whether or not the answer
to that specific gquestion was totally combined within the
response of that guestion or it could be spread out through the
SSAR, as long as the information is there is what we're
concerned with.

MR. MICHELSON: 1 see. 1It’s a little hard for the
casual reader to pick up on that.

MR. SCALETTI: 1It’s hard for the staff to pick up on
it sometimes.

MR. MICHELSON: Thank you.

[Slide.)

MR. DILLMANN: The next subject is reactor pressure
vessel pressure and temperature limits.

MR. CARROLL: Before we move to that, the preceding
subject was pressure boundary leakage. I rnote in the SER that
there was a seciion on intersystem leakage, part of which seems
to deal with intersystem LOCA concerns. We didn’t talk about
that. 1 wonder why that is.

MR. DILLMANN: We are talking about the leakage
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detection. Mr. Sawyer does have some material on interfacing
system 1LOCA if you want to cover that at some point.

MR. CARROLL: Because this thing on Page 520 of the
SER sort of brushes it all aside. It says other intersysten
leakage, bla-bla-bla, is highly unlikely since this leakage
would have to occur through closed check valves or containment
isolation valves.

MR. MICHELSON: We gqguestioned that at the
Subcommittee meeting and didn’t get much of an answer. It may
be that we’ll just have to pose it as a comment. You might
want to put together a comment on it.

MR. DILLMANN: As I say, Dr. Sawyer has some material
with him and when he gets into the ECCS systems, maybe he can
cover that.

MR. MICHELSON: Okay.

MR. DILLMANN: We sort of anticipated that might come
up.

MR, MICHELSON: Yes.

MR. DILLMANN: The reactor pressure vessel pressure
and temperature limits. We’ve done a calculation based or. the
10 CFR 50, Appendix G. The results of that calculation say
that the bolt-up temperature can be 70 degrees F. In other
worde, normal room temperature.

We calculated the shift in RTNDT per Reg Guide 199,

Rev. 2, which is the latest Reg Guide reflecting the latest
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experimental data on shifts due to radiation. And wve
calculated a shift of 28 degrees F for the weld metal and 8
degrees F for the shell.

The low shift is due to, one, the material having the
control in the contaminants and, two, the low fluence. As we
discussed earlier, the low fluence is primarily due to the
large annulue. As a further calibration on that, I’'ve compared
the radiation on the internals, on the shroud specifically,
with calculations from earlier plants and they are consistent.

So it’s not a calculational thing. It is, indeed,
due to the annulus., The reason we see more of a shift in the
veld metal than in the shell is, of course, due to the nickel.
We've done an evaluation of margin to non~ductile failure,
looking at the worst upset cases.

There’s a tigure in here. The two limiting upset
cases are that we would reach 1215 psig at 528 degrees F, while
critical, and then after a scram, the pressure would drop to
930, but the temperature would drop to 250, but now we’re not
critical so that’s a different requirement.

[8lide.)

MR, DILLMANN: These are the curves and they are
presented in the form of pressure at the top head. Of course,
the reason we specify top head is that at the bottom head,
there’s a little more pressure due to water level. The minimum

reactor vessel temperature to avoid brittle fracture.
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We have a curve for system hydro test with fuel in
the vessel. There’s another curve for non-nuclear heating,
which is curve B, and a critical curve. The lcw temperature
point, I mentioned earlier, the 920 at 250 degrees F, is this
point right here.

As you can see, it’s got guite a bit of margin in
terms of pressure to curve B, which is the appropriate curve to
compare that point to, and it has about 30 or 40 degrees F
margin on temperature. In fact, it’s almost on the curve for
core critical. The core critical point, which is at 528
degrees F, of course, is way over here well awvay from any of
these curves.

80 we have margin to non-ductile failure looking at
our worst upset events.

MR. CARROLL: The fluenc value given in here is for
40 year life or 60 year life?

MR. DILLMANN: This is for 60 year life. Even though
current regulation or current law precludes 60 year life, we
are doing our evaluations on 60 year life.

MR. SHEWMON: As I understood yesterday, the staff is
doing their evaluation on that, too, but they just can’t write
a license for that.

MR. MILLER: We are prohibited by legislation, the

NRC is, from issuing any license that’s more than 40 years.

[Slide.)
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MR. DILLMANN: The next subject is related to the
pressure temperature limits. It’s reactor vessel integrity.
To assure reactor vessel integrity, we, of course, have the
material controls we’ve discussed, fabrication controls, and
operational margin, specifically identifying all the operation
conditions and assuring that the design of the pressure vessel
addresses each of those conditions.

Our design practices, of course, are to use ASME I11
Class 1 as a minimum, but we also add any other reguirements
that we know are necessary to assure a good operating
condition. Again, a very important point is to make sure we
address all the transients and the environmental effects.

Another portion of reactor vessel integrity is in-
service inspection and then, of course, the surveillance
program.

MR. MICHELSON: Before you leave that; Paul, do you
have a question?

MR. SHEWMON: No.

MR. MICHELSON: I’m sorry. I do have a question. In
the DSER, the staff indicates several reasons why they’re happy
with the vessel, one of them being that if you do get into
trouble, it can be annealed. We discussed this at the
Subcommittee meeting and it was our understanding GE says that
it’s not being designed to be annealed.

It perhaps might even be very difficult to anneal. 1
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wondered if the staff is going to delete that particular
statement from the DSER or what is the staff’s position on
annealing?

MR. SCALETTI: It was offered as an option that it
could be done. The staff really does not have a conclusion on
that right now. It will look into further to find out if it
does really determine that annealing is a feasille practice for
the ABWR. It will look at that in the context of the
evaluation for the 60 year life of the vessel.

MR. MICHELSON: Because I kind of inferred from the
DSER that you certainly had that in the back of your mind when
you said the vessel was okay.

MR. SCALETT1: 1 guess probably that was in the
context of given enough money and enough time and whatever and
people willing to spend it, it probably could be done. We will
address that further at another time.

MR. MICHELSON: Thank you.

MR. CARROLL: 1s there something that GE has done
that precludes annealing?

MR. DILLMANN: One thing that obviously comes to mind
is that we have stainless material welded into the vessel. 1f
we start to anneal the vessel, we will sensitize that naterial.
I'm thinking primarily of the shroud as being welded in. The
other large core structures are removable, but I’m not sure 1'd

ever want to remove them. The core plate and the top guide can
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be removed, but the guestion is would you ever be able to get
them back in again once you remove them.

Basically, the design was not -- we didn’\ say one of
the requirements for the design was that it be compatible with
in-service annealing. Of course, in-service annea.ing is a
very difficult process. On and off over the last 20 years,
I've seen various proposale on how to do it and they all have
obvious problems.

We don’t believe it’s regquired and the reasons are,
in fact, on this chart.

(S8lide.)

MR, DILLMANN: The RTNDT, at the end of life, is well
below 200 degrees F. An evaluation of DBA in emergency core
cooling events shows that there would be no risk of brittle
fracture; in other words, no cold repressurization that can
cause brittle fracture.

On that basis, we say the vessel would never be in a
conditioen that would make it necessary to anneal.

MR. KERR: I am curious about the significance of the
term DBA and ECCS. In your PRA, you probably use a value for
vessel rupture which is comparatively low if it is like most
PRAs. I don’t think that those numbers are based just on
consideration of DBAs and ECCS, are they?

MR. DILLMANN: The numbers that we use in the PRA, 1

believe, Craig, are based on WASH-1400, aren’t they?
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MR. SAWYER: No. Actaally, they’re based on fracture
mechanic studies that have been done and taking into account
leak before break and the critical cruck growth and all those
kinds of things, too.

MR. FERR: It seems to me that one -~ if that number
has any significance, it must take into account the possibility
of events outside of the DBA.

MR. DILIMANN: Yes.

MR. SHEWMON: Has anybody in the room read Appendix G
lately? Because Appendix G is where this comes and it's sort
of == at the end of the section where it says if you can’t
assure it’s going to be above this toughness and that
temperature, then you have to make provisions for annealing.
But I thought it was a conditional statement. So I'm a little
surprised you haven’t said we haven’t met the -- we'’ve avoided
the conditions under which that would be reauired.

MR. DILLMANN: Basically, 1 think those conditions
are what I have here, but we’ve gone at it more from the
technical point as well as the =--

MR. SHEWMON: It couldn’t have been core cooling
shocks because this was before -~ it was written long before
PTS even came cut. 1 doubt if DBA comes into it, but
apparently we don’t have anything with the appendixes here.

I think what -- to defend GE, not that they aren’t

capable of defending themselves, but my impression is that -~ 1



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

288

asked him early on how they could justify such low fluence or
changes in RTNDT, and he said we’ve got basically an extra foot
of water out there and that cuts the fluence Jdown by an order
of magnitude or something.

So if, indeed, the water is there, it should do this,
then they’ve got very low flux out there at the core.

MR. MICHELSON: But the staff still put it in their
argument as to why the vessel is okay, and I'm just saying I
think the staff ought to take it out of their argument or at
least settle the issue. Do you or don’t you have to anneal?

MR. SCALETTI: We will settle the issue to our
satisfaction and hopefully yours, and if it requires taking
that statement out of the safety evaluation, we certainly will
do that.

MR. KERR: Who in the U.S. is capable of fabricating
this vessel that you described?

MR. DILLMANN: Today, I don’t kelieve there is
anybody in the U.S. capable of fabricating this vessel.
Babcock & Wilcox has closed their facility at Mt., Vernon. We've
closed our facility that we had at CBIN, and I understand
Combustion Engineering has closed their facility.

There are offshore sources for these vessels. Of
course, we are building these vessels starting next year in

Japan for the Kashiwazaki Project., I am unaware of anybody in

the U.S8. that can build these vessels.
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MR. CARROLL: You mentioned the difficulty in getting
the core support plate out.

MR. DILLMANN: Yes.

MR. CARROLL: What happens if you drop a fuel
assembly and distort the core support plate?

MR. DILILMANN: We’d have to repair it or replace it.

MR. CARROLL: So it is a great big core support
plate.

MR. DILIMANN: 1t is a big core support plate and it
would be =~

MR. CARROLL: 1It’s not the individuzl plates that sit
on top of the guide tubes.

MR. DILLMANN: Well, the core support plate is a big
support plate and the support it provides is lateral support.
The vertical support is, as is typical of *he GE BWRs, it’s the
fuel support casting sitting on the guide tube, the guide tube
sitting on the housing.

But if you drop something really heavy, you could
distort the core support plate, but I can’t conceive cf
distorting it so bad you’d have to replace it. You might have
to go in and rework it under water, but not replace it.

MR. SHEWMON: Let me read, if 1 may, from Appendix G
fracture toughness requirements. The last paragraph says

reactor vessels for which the predicted values of upper shelf
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energy at end of life is below 50 foot pounds, or for which the
predicted value of the adjusted reference temperature at end of
life exceeds 200 degrees F, must be designed to permit a
thermal annealing treatment at a sufficiently high temperature
to recover material toughness properties of the ferritic
materials in the reactor vessel beltline.

If you don’t use that high sulfur steel to make it
out of, you’ll meet your upper shelf requirement and you've
showed that you’re not going to get enough radiation to have
trouble with it above 200 F. So it seems to me unless the
staff has another regulation they use to supercede this, that
you’ve met the requirements to avoid annealing.

MR. DILLMANN: We’ve met those requirements, but
then, in addition, we looked at the potential for cold stress
or stress while cold and said we have no problem with that
either.

[Slide.)

MR. DILLMANN: The next topic, reactor research
system. This is another one of the features that makes the
ABWR an advanced de "ign, though, indeed, these features have
been used in Europe for several years.

We have ten internal pumps, rather than the large
external loops with large external pumps. This is based, &s 1
say, on European experience. These pumps are driven by

adjustable speed drives and the pumps alone, with those
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adjustable speed drives, can provide load following over the
range of 70 to 100 percent power.

The drives are solid state controlled units. The
system also includes a recirc pump trip, as Dr. Sawyer
mentioned earlier in conjunction with ATWS. The system also -~
each pump has its own solid state power supply, but six of
those power supplies are powered by MG sets. The MC sets
include flywheels to kesp their inertia up.

This enhances coast down in th2 event of a total loss
of power to the recirc pumps, including loss of power to those
MG sets. The MG set has a long coast down due to its inertia
and continues to power the recirc pump during that coast down.
This provides thermal margin in the event of all pump trip
event.,

[Slide.)

MR. DILLMANN: The RIP itself, the reactor internal
pump, is again a designed based on European experience.
Specifically, it is most closely related to the pumps used in
plants in Sweden, at Forsmark and Oskarshamn.

Improvements have been incorporated in those pumps.
Basically, the motor voltage was changed from 800 volts, as
used in the European pumps, to 3KV, allowing smaller wiring and
less congestion in the under vessel area.

The reascn this change was feasible is improvements

in the thyristor technology in the last ten years allowing use
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The other major improvement is the bearing design.
The European pumps have some problems with bearing stability.
We went through an extensive test program in conjunction with
our partners, Hitachi and Toshiba, and came up with improved
bearings that eliminate the problem.

The pump also inciudes a backseat and an inflatable
seal for servicing.

MR. KERR: 1Is that an induction motor?

MR, DILLMANN: Yes.

[Slide.)

MR. DILLMANN: Let me lead you through a picture of
the pump, starting with the pumping end. This, of course, is
the pressure vessel knuckle region. This standpipe is actually
fabricated right out of the base material. That is not a
welded-on part.

So the basic forging is like this. This is rachined
out as part of the forging fabrication. There is a weld at
this location that attaches this pump pressure housing. The
pump itself consists of a diffuser. This diffuser is this part
and, of course, this part and the veins here connect these
parts. The diffuser is held to the stub tube by what we call
the stretch tube that runs down through this annulus and there
is a biyg nut at this location. So that diffuser is clamped

across this area.
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The impeller is this part. The impeller shaft -- the
upper end of the impeller shaft is hollow and not filled with
water., It’s filled with air. 1It‘s seal-welded at this
location. The reason for the hollow shaft is to improve the
shaft critical speed.

These pins hare are for alignment of the tooling used
to remove the diffuser and/or the impeller.

MR. KERR: What is a shaft critical speed?

MR. DILLMANN: The shaft critical speed is about 2700
RPM, where the pump’s maximum speed is 1500 RPM.

MR. KERR: 1I’m asking a much more naive gquestion.
What is meant?

MR. DILLMANN: Shaft critical speed is the point at
which you get the shaft in residence with the unbalance.

MR. KERR: Okay. Thank you.

MR, MICHELSON: So if you leak water into that
enclosed shaft, I guess you realize it when you start vibrating
more?

MR. DILLMANN: You probably would not pick up enough
vibration due to the water. The main reason for keeping the
water out of there is to avoid a trapped water regi

MR. MICHELSON: But let’s assume for the noment that
I have a leak in whatever sealmed up the shaft. How do I Kknow I
have a leak and what difference would it make anyway?

MR. DILLMANN: It would make very little difference
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and you would probably never know it unless you removed the

shaft from water and saw water coming back out of the leak.

MR. MICHELSON: Or unless it caused the shaft to
break.

MR. DILILMANN: Yes. I think that’s a low probability
event, however. This little knob up here, again, is a locating
feature for the tooling and is used to grapple the impeller out
of the reactor.

When 1 talked about the backseat feature, the
backseat feature is at this location. When the shaft is
lowered, it contacts actually the stretch tube at this point,
forming a backseat to avoid water dropping out when the
pressure boundary is opened.

The cecondary seal is at this location and is an
inflatable seal that goes in against the shaft. The procedure
for removing the motor then is to remove this small plug here
and loosen this belt here which allows the shaft to drop down
and backseat.

Once it has backseated, the inflatable seal is
inflated and the motor casing can then be drained, the large
motor cover removed, and the motor lowered. 1If you then want
to remove the impeller, you put the blind flange back up here
and remove the impeller upwards out of the reactor.

The motor is what we call a wet motor pump. 1It’s not

a canned motor pump. The windings are actually in the water.
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1 This technology basically goes back to boiler circulators
. 2 starting in the 1930’s. 8o it’s not rew technology.

3 "here’s a purge flow introduced at this point going
o up the shaft. The purpose of that purge flow is to avoid

5 contamination from the reactor coolant coming into the motor
6 housing.

7 MR. WARD: Under what conditions can the motor be

8 removed? 1Is that fuel in the tank and depressurized?

9 MR. DILLMANN: During any outage. The normal

10 practice in Europe and the practice we’re planning on is ==
11 well, the practice in Europe has been every four years. Our
12 practice will be every five years to remove the motor for

. 13 inspection and refurbishment as necessary.

14 Primarily, the thing that controls that are the

15 elastomers in the inflatable seal. The motors, in general,
16 have regquired very little maintenance based on European

17 experience. Other than when they mishandled a couple and

18 damaged the windings, there has been no requirement for motor
19 replacement.
20 MR. MICHELSON: What happens when that inflatable
21 seal deflates? What is the conseguence?
22 MR. DILLMANN: The seal is normally deflated in

23 operation. It is only inflated for refueling. Excuse nme.

<4 It’s only inflated for motor servicing. If it deflated during

. 25 that servicing, the backseat would still be holding the
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leakage, but it would start dripping. It would be similar to
what happens when you'’re servicing the CRDs under a reactor.

MR. SIESS: Excuse me. You said the seal is only
used when you service the motor and you only have to service
the motor because of the seal? Those are the words I heard.

MR. DILLMANN: That is exactly the situatic:.. The
seal is there to allow servicing the motor. However, the
servicing interval at which motors are removed is based on the
life of the elastomers in the seal. 1It’s a dichotomy of a
sorts.

MR, MICHELSON: So when you remove those elastomers,
you just tolerate the dripping; is that the idea?

MR. DILLMANN: Yes. When you change the seal, you
get some dripping and the normal way that is handled is there'’s
a funnel arrangement that collects it and routes it off to the
sump. There’s a whole set of special tooling used to
accomplish this servicing.

MR. MICHELSON: So those inflatable seals aren’t
really used very often to help you with your work, because most
of the time, your work consists of getting the seals out and
replacing them.

MR. DILLMANN: What they do is they keep it dry in
here when you’re doing work on measuring the bearing clearances
and so forth, ar! then you only have to put up with the

dripping whii- you’re changing the seal, which is a very quick
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operation,

MR, MICHELSON: How often does that have to be done,
measuring the bearing clearances?

MR. DILLMANN: 1It’s only done on this five year
interval. Experience in Europe and the earlier plants,
bearings have generally never been replaced in ten years, with
one exception. In the later plants, as I said, they had a
problem with bearing stability and the bearing life has been
two to four years

MR, MICHELSON: Sounds almost like you don’t need the
seals, then; therefore, why are they even in there?

MR. DILLMANN: Basically, one of our guidelines has
been don’t depart from past practice without a strong reason.
We don’t see a strong reaso:r to depart.

MR. MICHELSON: You’re departing, of course, on the
motor voltage, which is a significant departure and not
necessarily even proved by other than, I guess, some small
tests. The traditional motors are much lower voltage.

MR. DILLMANN: Today, there is guite a bit of
industrial experience at those voltages and higher with the
thyristors.

MR. MICHELSON: With that type of motor?

MR. DILLMANN: With this type of motor, yes. Those
voltages are not =--

MR. MICHELSON: In water.
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MR. DILLMANN: =~= unusual in the boiler circulators.
The boiler circulators, in the earlier days, were driven by MG
sets and used the higher voltage. It was the thyristor power
supply that controlled the voltage in the early European plants
with internal pumps.

MR. MICHELSON: So you do have the high voltage
experience with the in-water units.

MR. DILLMANN: We have high voltage experience within
water, motors in boiler circulators, and we have high voltage
experience with the thyristor controls in industrial
applications.

To rap up on this. Here is the upper journal
bearing, lower journal bearing, and the thrust bearing is down
here. The other feature in here is, at this location, there is
a sprag device =uch that if a pump is tripped, it will not
rotate backwards due *o the core flow.

I1f one pump is tripped, then the flow is backwards up
through this pump. We don’t want it to rotate backwards
because having it stopped gives an increased resistance and
lowers the decrement and core flow due to that pump being
stopped.

[Slide.)

MR. CARROLL: What is the experience on this anti-
rotation device? Has that been in the design in the past?

MR. DILIMANN: That has been in the design and it had
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some teething problems in that on a couple of pumps, when they
tripped, the anti-rotation device stuck and the pump starcted to
run backwards and then the centrifugal force caused the anti-
rotation device to lock up, and it locked up at high speed and
jammed, which precluded restarting the pump.

A retrofit was accomplished using stiffer springs
that prevented it from jamming and there has been several years
of experience with that retrofit with no recurrence of the
problem. So we feel pretty -- and this is actual plant
experience, not our test program. So we feel pretty confident
that that problem is ov~or with.

MR. CARROLL: How do you know that the pump has
stopped rotating when you trip it?

MR. DILLMANN: We would pick up the reverse rotation
on the speed censor.

MR. CARROLL: And suppose somebody tried to start the
pump whan it was rotating backwards?

MR. DILLMANN: It most likely would start, because
the procedure for starting a dead pump is you run the speed of
the other pumps down. It most likely would start. If it
didn’t start, the only conseqguence would be the circuit
breakers would drop out. The most likely event is that it
would start.

We looked at a set of abnormal events in sort of an

FMEA that we’ve submitted to the staff. It included missile
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potential. In other words, we said supposing the impeller
comes apart at high speed, what would happen. We did an
evaluation and said it would not do any significant damage and
certainly would not cause pressure boundary damage.

We’ve looked at short circuit. We see no problem
with short circuit. Loss of cooling; we’ve tested both loss of
cooling and loss of purge and find that we don’t overheat the
motor. Natural circulation takes care of it.

We looked at casing failures and find no significant
failure. 1In fact, a complete failure of the casing-to-vessel
weld can be made up by the RCIC plus CRD in the worst case, and
we don’t expect the worst case.

MR. MICHELSON: Before you leave that, are you going
to tell us about those motor restraint rods?

MR. DILLMANN: Yes. That’s what I was going to get
into now. Unfortunately, I don’t have a picture of them.

MR. SCALETTI: Was the loss of cooling and loss of
purge evaluated by test?

MFE. DILLMANN: Yes.

MR. KERR: Presumably, if somebody miswired the
motor, the anti-rotation device would keep it from running
backwards and you’d just blow a breaker.

MR. DILIMANN: Right.

[Slide.]

MR. DILIMANN: Let me talk about failure of the weld.
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If we have a hypothetical failure of the weld here, there'’s a
whole set of things that mitigate that failure.

First of all, the failure is a low probability. But
if that failed and it was a complete guillotine failure, the
first thing is that, as I said, we have this stretch tube whose
main purpose i to hold down the diffuser. But that stretch
tube also is like a long bolt running from here, from this
ledge here, across to this ledge here. It spans that weld.
It’s a strength member spanning that weld.

An evaluation of the blowout load and the resulting
stress in that stretch tube said that that stretch tube would
not over stress, that it would not yield, and that it would
hold the joint Logether.

However, if that somehow failed also -- s0 now we
have the weld failure and the stretch tube failure -~

MR. CARROLL: Point out where the weld is for me.

MR. DILLMANN: The weld is right -- where this
undercut is, the weld is right in this member opposite that
undercut. That undercut is there to provide a clearance for
the backside of the weld so we get good fusion back there.

So if the weld failed and the stretch tube failed,
then this starts to drop. When it drops, the impeller comes
down and backseats at this point, and now ve have the impeller
shaft, the impeller end shaft holding it, and down here we have

the impeller with a bolt up through the thrust disk, and we’d
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have the whole casing and the motor sitting on that thrust disk
and held by that impeller.

The weak link in that is this bolt. We’ve analyzed
that bolt and that bolt can withstand the blowout load also
without over stressing. However, suppose that also failed. So
now we have a failure of the weld, a failure of the stretch
tube, and a failure of this bolt. Now the casing could drop.

However, not shown in this drawing, we have support
lugs on this casing and we have support lugs on the vessel.
There are two lugs on the casing and two lugs on the vessel,
and between them we have long stainless steel rods. Those
stainless steel rods are designed to take a combined blowoff
load and the torgque of the motor at full power.

So the housing will drop down against those rods and,
if the motor doesn’t trip and it tries to twist, it will not
over stress those rods. Those rods are designed to the same
criteria and are specified to the same criteria as =~

MR. MICHELSON: How can just two rods do that?

MR. DILZMANN: They wrap around. They are to the
same criteria as pipe restraints. So that does two things.
That prevents, first of all, this casing from becoming a
nissile and destroying anything under the vessel, like the
scram lines. It also keeps the casing up in the hole. It
keeps the shaft up in the hole.

So in the worst case event, if we don’t have the
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shaft backseated and we hLave leakage down this path, our

analysis says that that leakage is still within the makeup
capability of the RCIC plus CRD system.

So the summation is, against this pump ejection, we
have several redundant. First of all, the weld has to totally
fail. The stretch tube has to fail. The shaft or shaft bolt
hhas to fail. Then we still have the shootout protection.

MR. MICHELSON: 1If the shaft bolt fails, where does
the shaft move to?

MR. DILLMANN: The shaft would still be down and
backseated.

MR. MICHELSON: Now, the only other possibility, and
it’s a remcte one, indeed, I guess; if, indeed, the shaft has
been leaking and it’s been filled with water for the last ten
years and it’s getting weaker and weaker but hasn’t broken yet,
this might be the time when it would break. But that’s still
kind of a limited leak, isn’t it, at that point?

MR. DILLMANN: It’s still a limited leak. We still
would expect to be backceated up here. Of course, it we had a
total failure of this thing somehow, despite the redundancy on
top of redundancy, our large ECCS systems can handle that
break.

MR. MICHELSON: How big a break is it, then, if just
the shaft cross-sectional area, for instance, were a hold?

MR. DILLMANN: Do you remember the exact number on
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MR. SAWYEP: I don’t remember the shaft cross
section, but if you take that stub tube and say that cross
gection, it’s 450 square centimeters.

Mk. MICHELSON: That was the bigger one. That's
still reasonable. Are you going to eventually describe those
rods in the SSAK or don’t you think they’re worthy of
description? You’re giving me lots of good arguments on how
they’re nice, but why don’t you describe them?

MR. DILLMANN: My memory says they are described.
Let me check that.

MR. MICHELSON: No, they’re not. At least not
through Amendment 7 they weren’t described.

MR. DILLMANN: We certainly should at least give an
outline description of that feature.

MR. MICHELSON: I would think the staff would also
evaluate that feature and say it looks good or if they have a
problem with it.

MR. CARROLL: Am I supposed to find something about
coclant pump blowout in Section 5417

MK. DILLMANN: I don’t believe there’s much in there
about that.

MR. SAWYER: I think it was a response tc a question
from the staff where we responded on the failure modes and what

defense and depth we had.
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[Slide.)

MR. DILLMANN: The gquestion came up both from the
staff and in the previous Subcommittee meetings, and that'’s why
1'm presenting it today. This discussion is not contained in
the SSAR.

MR. MICHELSON: Although it does seem worthy of being
in the SSAR, in my opinion, at least.

MR. CATTON: I missed the cross-sectional area if you
had that pump blowout.

[S8lide.)

MR. DILLMANN: If the stub tube blew out =-- the
guestion was the shaft and neither Craig nor I can remember the
shaft. But if this was open, that would be 400 square
centimeters -- 450 -- where, of course, about 650 is a square
foot.

MR. SAWYER: Not to nitpick, but it’s more like 900
is a square foot.

MR. DILLMANN: 25 times 25, right? I’m sorry.

You’re right. A square foot is about 900. So we’re tilking
roughly a half a square foot. A little less than half a square
foot.

(Slide.]

MR. DILLMANN: Other research system features. As I
said, we have the purge system to maintain low contamination.

Again, that’s a servicin ersonnel expnsure point, not a
13
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safety concern or an operational concern.

We have a core flow measurement system. Most of the
measuremznts are pump Delta P, but we also measure core Delta
P, and we use core Delta P for certain functions, plus we use
core Delta P if we were operating with several pumps out of
service, which is a capability we have.

We have capability for high power with one or more
pumps out of service. We have a firm requirement for 100
percent power with one pump out of service. We’ve done
evaluation with as many as three pumps out of service and show
that we can operate 80 to 90 percent power without exceeding
any safety limits and with adeqguate thermal margin.

The plants in Europe, the Forsmark plant
specifically, has eight pumps where we have ten and they’ve
operated for several months with two pumps out of service at
power levels up over 80 percent. So that’s an operational
advantage with this system.

MR. MICHELSON: As a clarification of nomenclature, I
sense that you do not have any kind of piping called reactor
coolant system piping. 1Is that correct? There is a standard
review plant section to discuss reactor cooiant system piping
and I didn’t find it discussed, but I assumed it’s because you
don’t think you have any.

MR. DILLMANN: We talk about coolant pressure

boundary.
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MR. MICHELSON: But do you have any piping in the -~

MR. DILLMANN: There is no research system piping,
per se, other than the cooling pipes to and from the heat
exchangers for the RIPs.

MR. MICHELSON: So you don’t have anything called
reactor coolant system piping. 1Is that correct?

MR. DILLMANN: Not by that name, nn.

MR. MICHELSON: That’s what I concluded in reading
the SSAR.

(Slide.)

MR. DILLMANN: At this juncture, Craig comes back and
will talk about RCIC, RHR, reactor water cleanup.

MR. CARROLL: One other internal pump question. Has
anybody figured out any safety problem having a high voltage
winding literally inside the reactor vessel, source of an arc
under accident conditions with respect to hydrogen?

MR. DILLMANN: With respect to hydrogen, we talked
about that to quite some extent in the Subcommittee meeting a
little over a year ago. The guestions that had been raised at
that time were more from the standpoint of arcing damaging the
pressure boundary or the damaged material causing problems.

If there was some hydrogen generated, it would go up
that annulus into the reactor and I wouldn’t see it causing any
problems. Our evaluation of the --

MR. CARROLL: 1I’ve got a moist vessel or a dry vessel
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and I’ve made some hydrogen and then somehow or other 1 =--

MR. MICHELSON: Post-accident, I guess, you're
referring to.

MR. CARROLL: Yes, a post-accident situation. Now
I’'ve got a detonator in the bottom of the vessel.

MR. DILLMANN: I see. You're going at it a different
way. I wouldn’t see that being a problem. Have you got any
commente on that, Craig? I would suspect by that time, by the
time you had that situation, the pumps would have been long
tripped and nc power to them.

MR SAWYER: That was the comment I was going to
make. If v,u get an arc, the first thing you’re going to do is
trip out a breaker. So you’re not going to produce very much =
- you’re not going to deposit very much energy of any kind,
much less a decomposition of water.

MR. DILLMANN: The event that I think is being
proposed here is we have a core damaged and we've generated
hydrogen in the vessel and we got the pump there as an
electrical source to cause it to explode.

MR. SAWYER: The pumps are long gone.

MR. DILLMANN: The pumps would be long energized
before we had that hyccgen.

MR. SAWYER: Right.

MR. WARD: Maybe in accident management you‘re trying

to restart a pump for some reason.
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MR. MICHELSON: This is severe accident recovery,
now. Hopefully the vessel isn’t dry when ycu start the pumps.

MR. SAWYFR: I think I’d be very careful about the
conditions under which 1 decided to start the pump if there’s
no water in the vessel.

MR. KERR: Where are you going to get these sparks?

MR, CARROLL: A failure of the motor winding.

MR, DILLMANN: I think you’re looking at a seguence
of events where you’ve had a core damage, you’ve generated
hydrogen. VYou’ve also damaged the pump and now you try to
restart it. It wouid seem to me that, at the first point, you
wouldn’t be restarting unless you had a higher degree of
assurance you had water at a level above the pump and that
water would pretty well protect you against having hydrogen
down in the motor housing.

MR. CARROLL: Why are the pumps tripped at that
juncture?

MR. SAWYER: The time we get to Level 2, which is
way, way above the core, we’ve tripped all the pumps.

MR. MICHELSON: I think of somewhat different
concern, but along the same line, though, have you looked at
the maximum energy deposition in that pump area from a fault
that’s uncleared and does it cause enough pressure to rupture
the pump housing or just what does it do?

MR. DILLMANN: We presented the assessment of that to
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the Subcommittee last year and came -~

MR, MICHELSON: 1 don’t remember that far back, 1
guess,

MR. DILLMANN: I have the material with me. I can
take a look at it.

MR. MICHELSON: I knew we discussed the speed control
and all that sort. of thing. I don’t recollect this other. But
is that a part of a formal safety evaluation then?

MR. DILLMANN: No. We responded specifically to the
guestion from your Subcommittee in that area.

MR. MICHELSON: So it’s not a part of the docket at
the present time.

MR. DILLMANN: No. It was not a qguesticn brought up
by the staff.

MR. MICHELSON: Did the staff ask that question?

MR. DILLMANN: No.

MR. MICHELSON: It still seems like a reasonable
guestion to ask to be documented for posterity as to why you
don’t have a problem with it. It seems to me at least to be
reasonable.

MR. DILLMANN: Craig.

MR. KERR: Carlyle, are you assuming that the breaker
does not work?

MR. MICHELSON: Yes. That would be the case, yes.

It was a seismic event that maybe started this and, at the sane
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time, the fault appeared. I’m just wondering if it had been
looked at on a strictly analysis basis, just on the assumption
you didn’t clear the fault. I think the single failure has to
be considered.

MR. KERR: I think you’d just have a nice hot water
heater, it would seem to me.

MR. MICHELSON: I don’t know. 1I’d like to see the
analysis. I’'m not an expert enough to know what it would look
like if you had an electrical arc to ground inside that pump
and didn’t clear it.

MR. KERR: Are you assuming that water is there?

MR. MICHELSON: Yes. Water is there.

MR. CARROLL: Starting. Water may be there at the
start.

MR. KERR: Then you’d just have a nice water heater,
it would seem to me.

MR. CARROLL: You can ==

MR. MICHELSON: A very rapid water heater.

MR. KERR: Well, you have a lot of water.

MR. MICHELSON: The pump is pretty small when you
talk about the energy. 1I’d just like to see the analysis. If
it’s just a hot water heater, great. Then it will bleed off
fast enough. An analysis has apparently been done and they’ve
concluded it’s a non-problem and I just think that’s an

important conclusion.
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MR. CARROLL: That probably ought to be documented.

MR. MICHELSON: Yes.

MR. SAWYER: So noted.

[Slide.)

MR. SAWYER: The next three sec’ ~ns talk about
systems attached to the vessel that do various functions, the
first of which is the reactor core isolation cooling systenm,
which, as Chuck mentioned before, is a dual function systenm.

It has a function to deliver reactor water makeup
during isolation transients with loss of feedwater. It
participates as part of the ECCS network in LOCA events and
it’s also available to handle station blackout, loss of all AC
power events.

It’s supposed to provide sufficient flow to avoid the
need for emergency system initiation during normal transients,
as in isolation events, and it supports the LOCA objective no
fuel uncovery.

Summary of the features. 1It’s one 800 gallon per
minute system, driven by a turbine. It’s upgraded in ABWR from
pervious BWRs to be part of the ECCS network. That didn’t
require any major changes since many of the pieces of that
system were already safety grade in BWRs 5 and 6 anyway.

Primary suction is from the condensate storage tank.
The backup suction is from the suppression pool. There is

automatic transfer capability with manual override, which might
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be required, for example, during a station blackout of extended
time.

Condensate storage tank level switches are
seismically installed. It has auto restart capability.

MR. CARROLL: What does that mean, seismically
installed?

MR. SAWYER: That means that the switches will
survive an SSE, even though the condensate storage tank itself
might not, so that you’ll get your automatic transfer.

MR. CARROLL: All right. Thank you.

MR. SAWYER: This has auto restart on low water
level. The Level 2 is the set point for initiation of the
RCIC. It will cycle between Level 2 and Level 8. Depending
upon how much the decay heat load is, eventually it will
overcome decay heat and, without operator action, it would
increase water level to Level 8.

At that point, the system would trip and then when
the water level buckles back down to Level 2, it would restart.
The system initiation does not require any AC power. We've
increased the turbine exhaust back pressure operation somewhat
over the existing plants based on our severe accident review
and also to support small break LOCA mitigation so that we can
handle exhaust pressures up to 50 pounds, back pressure from
the containment, and still provide the system function.

I+ has a bypass start feature, which is basically a
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1 small steamline which is used to get a start without causing
. 2 overspeed trip problems, which were a bug-a-boo in some of the

3 earlier RCICs in the existing plants.

4 MR. MICHELSON: Before you leave that slide, we

5 discussed at the Subcommittee a little bit the question of if

6 you don’t have any AC power during operation, which you claim

7 you don‘t need it, how do you control the environment around

8 the turbine and so forth?

9 MR. SAWYER: It’s passive. The environment _a

10 passive. There’s enough heat sink, including the cold water

11 pipe that it‘’s pumping, which is actually a bigger pipe than

12 the steam pipe which is supplying it. We’ve done room heatup
. 13 evaluations and have shown capability to meet the room

14 environmental conditions for at least eight hours.

15 MR. MICHELSON: That’s the answer which we got

16 before. I went back and read the SSAR again and I can’t find

17 any words that say you’ve done all this.

18 MR. SAWYER: I don’t know that we’ve provided a

19 specific station blackcut evaluation for the SSAR. Do you

20 remember?

21 MR. MICHELSON: Do you intend to do one?

22 MR. SCALETTI: I don’t recall.

23 MR. MICHELSON: Do you intend to do one?
. 24 MR. SAWYER: 171’11 take a note on that. We have done

25 a station blackout evaluation. I just can’t recall whether
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we’ve documented it for the staff’s review.

MR. MICHELSON: I would think that that would be an
important basic document to any certification process, but I
didn’t find it. We’ll leave it open. Thank you.

MR. REMICK: Could you elaborate the next to last
bullet there where it says to support small break LOCA
mitigation? I’m not sure I understand that.

MR. SAWYER: It is actually to support more than
that. One of the functions of the RCIC system, which I have on
the next page, is all by itself to avoid initiation of the
other pieces of the ECCS compliment, including a one-inch line
break. Now, why one inch? Because that’s the size of our
instrument lines. We don’t want to have a small line like that
cause the full ECCS compliment to come on.

But if you have a small line break, it can pressurize
until the operator takes control and depressurizes the reactor
to bring it to a normal shutdown. During that period of time,
the small break is pressurizing containment potentially.

MR. REMICK: 1 see. Okay.

MR. SAWYER: Originally, the set point was 25 psi.

We cranked it up to 50 not just for this reason, but also to
handle an extended station blackout.

MR. REMICK: So that turbine doces exhaust, then, into
containment.

MR. SAWYFR: It exhausts into the suppression pool.
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MR. REMICK: Into the suppression pool. So it is
quenched.

MR. SAWYER: Yes.

[8lide.)

MR. CATTC!': What’s the probability of a pump
blowout? The inter: 1 pump.

MR. SAWYER: Did we quantify the probability level of
as far as your eva.iuation, Chuck? Did you come up with a
number?

MR. DILLMANN: I believe we have, but I don’‘t
remember what the number is.

MR. SAWYER: Neither of us can recall the number, but
as part of that study that went through all the failure modes
and how many welds had to fail, I know it was quantified. I
just can’t recall what the number was.

MR. CATTON: Okay.

MR. SAWYER: We’ll get you the number. As I
mentioned, for a normal isolation transient, we don’t want to
initiate even the other high pressure ECCS, the HCPFs that come
on at Level one-and-a-half. We’ve demonstrated that it will do
that. As I mentioned, all by itself, even without credit for
the HPCF, one of its requirements is to be able to prevent
Level 1 ADS and low pressure ECCS initiation.

Based on the design changes that have been made to
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.:hc system, many of which have been backfitted to operating
plans, we now think that this system has about a 97 percent
starting and running reliability. That’s based not just on
analytical calculations, it’s based on test information
accumulated over the last four or five years with plants that
have made things like the bypass start initiation feature as
part of their retrofit.

MR. KERR: So about once out of 30 it would be
expected to fail.

MR. SAWYER: That’s correct. Well, once -- yes. And
there are a variety of reasons why, including the fact that it
itself might be down in a limiting condition of operation
window when the demand comes.

MR. KERR: Sure. Is that an acceptable reliability
as far as you’re concerned?

MR. SAWYER: As far was we are concerned, it’s gquite
acceptable and that's the number that we’ve used in our risk
evaluation.

MR. MICHELSON: Before we leave RCIC, let me ask
Ivan. You wanted to see the probability number of that event,
is that what you were looking for? The internal pump, for
internal pump blowout.

MR. CATTON: Yes.

MR. MICHELSON: You didn’t want to see the missile

study.
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MR. MICHELSON: 1 have one question on RCIC which we
did discuss in Subcommittee, and maybe you can tell the Full
Committee just whatever your view is. The SSAR says that the
RCIC is designed for 30 minutes of operation. That seems like
a strangely short number for the loss of all AC power, that is.
That seems like an extremely short time. What is your reason
for stating it that way in the SSAR?

MR. SAWYER: I recall that statement, and you are
right. 1It’s inconsistent with the station blackout evaluation.
The difference is minor. It’s a question of design basis
evaluation, hands-off, no credit for operator, for example,
disconnecting unnecessary battery loads on the division that
supplies the RCIC and so forth. In other words, no credit for
-- a design basis kind of evaluation as opposed to an
evaluation basis which takes credit for reasonable operator
actions, which is what we do for the station blackout
evaluation.

MR. MICHELSON: None of those caveats, of course,
appear in the SSAR, just a simple statement says the design
basis for RCIC is only 30 minutes of operation or it is 30
minutes of operation during a loss of AC power.

MR. KERR: Decay heat is down to less than two
percent at that point.

MR. MICHELSON: Yes, but is 30 minutes all we expect
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the design basis for RCIC to be? Is that a reasonable number?

MR. KFRR: I don’t have =--

MR. MICHELSON: I would have thought the staff would
evaluate the 30 minutes and comment on it, but I couldn’t find
anything in the DSER that even mentioned it.

MR. SAWYER: Other than station blackout, I don’t
know that there is any specific regulatory requirement for a
length of time for RCIC operation.

MR. MICHELSON: But having specified 30 minutes, I
would expect the staff to say yes, that looks =-- I would expect
them to comment if they thought that was not adequate. They
didn’t, so I assume they think it’s adequate. 1Is that a
correct assumption on my part?

What concerned me -- while they’re deciding -~ what
concerned me was environmental control and so forth. I didn’t
know if you had run a bunch of calculations that showed you got
to a pinch point at 30 minutes.

MR. SAWYER: No. That’s not the problem.

MR. MICHELSON: I couldn’t tell from reading the
document what your problem might be.

MR. SAWYER: The only thing that causes a 30 minute
limit is if you -- and actually we have =-- that’s a minimum
requirement. Actually, the actua’ battery capacity, even
assuming no operator intervention to shed unnecessary loads,

it’s probably good for a couple of hours.
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MR. MICHELSON: Well, the SSAR did say that battery
capacity is good for much longer, but that didn’t tell me why
you decided 30 minutes as your design basis for the system.
Why not two hours?

I think it should be two hours to make sure that
pecple do not put pinch points in later.

MR. SAWYER: 1 don’t have any comment on it.

MR. MICHELSON: Did the staff indicate whether they
had looked at that 30 minute number? We did discuss this at
Subcommittee and I just wonder if you have looked at it since.

MR. THOMAS: My name is George Thomas. This 30
minutes is for station blackout type of conditions where the
ECCS function is concerned. Eight hours can be operated on
RCIC.

MR. MICHELSON: It doesn’t say that in the SSAR. It
just tells me the design basis for the system is 30 minutes and
I didn’t really know for sure what that even really meant,
other than I assumed it would work for 30 minutes when needed
for whatever reason. It did state, by the way, AC power loss
for that event.

MR. THOMAS: We did ask a question on that one to GE

MR. MICHELSON: Are you going to ask that the SSAR be
amended, then, to indicate the eight hours?

MR. THOMAS: I believe they said in the questions and



10

11

12

b §

14

15

16

17

18

19

20

21

22

23

24

25

321
answers that it’s already been amended.

MR. MICHELSON: 1I’m sorry. The SSAR I have only says
30 minutes. Amendment 7 says 30 minutes.

MR. SCALETTI: We’ll rectify that.

MR. MICHELSON: You will fix it. Thank you.

MR. CARROLL: How do you cool a low boil on this
turbine?

MR. SAWYER: You’ve gone about one guestion deeper
than I can handle. I don’t know the answer to that.

MR. DILLMANN: The 1ow boil on this turbine is cooled
by air. The HPCI turbine, which was larger, had the witer heat
exchanger on it, but the RCIC turbines do not.

MR. CARROLL: So there are no services needed for
this system, other than DC power to operate valves.

MR. SAWYER: That’s correct.

MR. DILLMANN: The DC power operates the valves and
the turbine control.

MR. SAWYER: And it runs the turbine governor, too.

MR. MICHELSON: So room heatup may be the final limit
on the thing.

MR. SAWYER: Yes, that’s correct. Room heatup and
control room ~- not only the RCIC room, but also the control
room under station blackout conditions.

MR. MICHELSON: You made me suspicious when you put

the 30 minutes on it. Like that’s the heatup pinch point.
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MR. SAWYER: That doesn’t turn out to be the case. 1
think there has been some misunderstanding and we can correct
that. I think you’re right. We probably should change the
text of the SSAR itself and make it clear that the eight hours
is a station blackout evaluation and so forth.

MR. MICHELSON: Whatever it is. That’s fine.

(Slide.)

MR. SAWYER: RHR system. It has five basic modes.
One mode we’re going to talk about again in Section 6.3, which
is below pressure cnre flooder mode, and as part of ECCS, it's
suppused to maintain fuel cladding temperature limits, help
maintain the suppression pool temperature under its design
basis limit of 207.

For heat removal function, it’s supposed to achieve
this under N minus 1 conditions and with loss of off-site
power.

The way it works. We have automatic pump start for
high dry well pressure or =--

MR. CATTON: How much energy does it take to heat the
pool to 207 degrees?

MR. SAWYER: It takes about -- it takes LOCA blowdown
plus about ten hours worth of decay heat. I don’t know what
that is in hours or btus.

MR. CATTON: Or i1raction of full power hours.

MR. SAWYER: I can get you that number.
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MR. KERR: What'’s the suppression pool capacity?

MR. SAWYER: The suppression pool is about a million
gallons of water.

MR. KERR: You can calculate it then.

MR. SAWYER: You can calculate it. 1I’'ve got the
number in my files back home. It’s pretty easy to recover that
for you.

MR. CATTON: What is its normal operating
temperature?

MR. SAWYER: Typically, we assume for accident
evaluations that the starting temperature of the suppression
pool is 95 degrees.

MR. CATTON: Okay.

MR. KERR: Now ycu want to know what a btu is?

[Laughter. )

MR. SAWYER: When it first starts up, it runs at
minimum flow because injection is not permitted until the logic
whiclh controls the injection valve determines that the reactor
pressure is sufficiently low. That’s part of our interfacing
system LOCA protection for this line. This is one of the lines
that has a high low pressure interface and as part of the
interface LOCA protection, these valves are protected by two
out of four logic.

You get automatic flooder injection when the reactor

reaches the shutoff head »f the pumps. You get about 4200 GPM
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per loop at about 40 pounds. Th!s compares with almost twice
that for BWR-6. And vhen 1 talk about the ECCS Section 6.3,
1’11 explain why we can get away with so much less water at
that time.

We've designed the system so that cperator action is
not required before 30 minutes. Of course, we don’t prevent
operator action earlier if he deems it appropriate to do so,
but we have sized it so that it wouldn’t be necessary.

Part of the reason why that’s tiue is because this
heat exchanger is in the loop. Sc whether you have this mode
or any of the other modes 1‘’m about to talk about, the heat
exchanger function == the heat removal function part of RHR is
always there.

MR. CARROLL: What is the 30 minutes about? What
does the operator have to do at 30 minutes?

MR. SAWYER: 1 dori‘t have a specific answer for that.
I don’t know that there is »nything specific. That would
depend -- at that point, you'’d be entering EOPs and making
determinations of how much ECCS capacity you really needed to
mitigate what’s going on and whether it would be nrice, for
example, to switch over more of the systems to heat removal
duty and less of them for core cooling and that sort of thing.

I don’t think there’ - specific area. It would be
scenario dependent.

MR. CARROLL: Has the staff looked at that guestion?
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MR, SCALETTI: I agree. I think most of this would
be governed by the emergency operating procedures, whether you
needed operator action, and the rest of it to be defined by the
procedures.

MR. MICHELSON: Maybe I missed it, I guess, but when
do you have to initiate containment spray?

MR. SAWYER: In theory, we don’t ever have to
initiate containment spray.

MR, MICHELSON: As I recollect, isn’t that off the
RHR system?

MR. SAWYER: VYes. 1It’s one of the auxiliary
functions I’m going to talk about in a couple slides.

MR. MICHELSON: So the 30 minutes, you’‘re saying,
well, the operato> never needs to take action for containment
spray, so something else pinches you first at 30 minute¢s.

MR. SAWYER: You could envision some scenarios, not
all of which would be in the design basis, that after 30
minutes you might want to do some alternate things with the RHR
system.

MR. MICHELSON: If you envision the need or the
desire for containment spray, when do you think that desire
appears in time?

MR. SAWYER: 1 would say it’s well beyond 30 minutes.

MR. MICHELSON: 1t is still beyond ~- before you even

think you would need to spray. I didn’t get that,



10
11
12
B
14
15
16
17
18
19
20
21
22
23

Gk

25

126

MR. SAWYER: We’re not approaching any =-- at the
short end time, we’re not approaching -- you'’ve gone through
your first peak on the containment pressure in the short ternm
during the initial blowdown. Then the second peak doesn’t
occur for many hours, the one that'’s controlled by the peak
suppression pool temperature.

MR. MICHELSON: It’s just there for sort of a nicety
then?

MR. SAWYER: We'’ve built in =-- yes. Well, not just
nicety. 1In severe accident thinking, we’ve worried about
multiple failures. For example, turning on the dry well
sprays, for example, even though not required, is certainly a
sufficient way to rapidly get the containment pressure down
after you’ve determined that everything else is under control.

MR. MICHELSON: So mnst of your need, you think, is
for unforeseen events, is that what you’re saying?

MR. SAWYER: Yes. Performance in this mode is the
feedwater line break happens to be the limiting break ior
containment performance and we’ve done evaluations that the
staff has reviewed that show that, in fact, the suppression
pool temperatvure is limited to 207.

The worst break as far as core cooling is concerned
is one of high pressure core flooder lines, and as part of the
ECCS network, this helps protect our no core uncovery

objective.
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MR. MICHELSON: Let me ask you on the temperature
limit. My vague reccollection is the old types of tests that
were done on the suppress.on process used to indicate problems
generating after you got up to 180~190 degrees fahrenheit.
Have those kind of gone away up to 207 now?

MR. SAWYER: There are twc limits. One is a vent
limit, which is the 180 or 190. 1It’s a chugging limit
basically. The other one is a gquencher limit. Now, the
situation in these reactors are that it’s the -- on the longer
term, what you’re controlled by is the quencher limit and
that’s why the 207 is =--

MR. MICHELSON: Because you don’t think you have a
chugging problem?

MR. SAWYER: Basically, the gquenchers have less
subme.gence than the vents. So any steam generated is going to
go that pathway to the pool.

MR, MICHELSON: I guess the resolution of this
guestion in our minds will come later when we look at the
details of who they’ve done the thermal hydraulics of
guenching.

MR. SAWYER: Right.

MR. CATTON: I think so., As near I could tell from
the meeting we had a week or so ago, we’re going to revisit all
the details.

MR. SAWYER: We’‘re preparing to have another session
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1 with the Thermal Hydraulics Subcommittee on the containment
‘ v thermal hydraulics.
3 MR. CATTON: 1 think that, at that time, Carl, w:'ll
4 get into all the gory details.
5 MR. MICHELSON: Right. I just wanted to make sure it
6 wasn’t going to pass without notice.
7 MR. SAWYER: I don’t know that we’ve scheduled it
8 yet, tut we’d like to get some -~ while we’re on that subject,
4 we’'d like to get some indication when you’d like to have that
10 meeting.
11 MR. CATTON: 1’11 have to talk to Paul and let him
12 try to arrange that. When would you “e ready?
' 13 MR, SAWYER: 1 wouldn’t say in a couple weeks, but
14 we’'d certainly be ready in a reasonable period of time, like
15 anytime after maybe a month from now.
16 MR. MICHELSON: 1 think, in a practical sense,
17 January is what we had in mind.
18 MR, CATTON: I think the soonest would be February.
19 MR. MICHELSON: Or February.
20 MR, SAWYER: We certainly can be ready for that.
21 MR. MICHELSON: Okay.
22 (3lide. )
23 MR. SAWYER: The next mode is the shut down couoling
. 24 mode, which is the normal way the RHR system is going to be run

25 99.9 percent of the time. There are two requirements that we
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have to> meet. One is the Reg Guide 11.39 reguirement for, on
an emergency basis, to get the reactor vessel to normal boiling
point within 36 hours on an N minus 1 condition.

The way we do that, of course, is the reactor is
depressurized to approximately 135 pounds and then we establish
the shutdown cooling mode of the RHR. The flow path is the
reactor suction through the pump, through the heat exchanger,
and returned. This is a manually initiated mode and our
studies have shown that we actually achieve this in much less
than 36 hours, more like 12 hours.

MR. MICHELSON: Let me ask you. You talk about N
minus 1 there in that second bullet, which is one looped
failed. One of which loops failed? You mean one RHR?

MR. SAWYER: Yes. 1In other words, from a heat
removal standpoint, we’re supposed to only take credit for two
out of the three heat exchanger loors working for meeting this
criterion.

MR. MICHEL3ON: Now, you'’re saying, then, to meet
that criteri., you need two out of three of the loops
operating.

MR, SAWYER: Yes. With one out of the -- I did a
study about three years agce and with one out of the three, we
can almost claim 36 hours, but not guite. So we don’t try teo
claim that.

The way it’s normally used, of course, is that all
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three loops a~: available and our requirement is basically -~
really, it’s not really a regulatory requirement. It basically
becomes an availability requirement for meeting your goals of
haviny a minimum refueling outage.

We want to be able to cool the reacior vessel to 140
degrees within 24 hours. All three loops are assumed
operationzl. We run the system exactly as before. There is
one more loop available now, so chis is -- this actually is a
tougher objective to meet than that one because the Delta T
begins to get small at the end of the cooldown cycle.

Our studies have shown that we can certainly meet
that or beat that requirement, except under exceptional heat
sink conditions.

MR. CARROLL: 140 degrees, is that the highest metal
temperature on the vessel?

MR. SAWYER: Not necessarily.

MR. CARROLL: Have you done anything special to get
rid of the age-old problem of how do you get the head cooled?

MR. SAWYER: Yes. That'’s part of the reactor water
cleanup discussion. In this RHR, the function we used to have
of head spray has been taken off to simplify the RHR system and
it’s been added as vne of the functions of tlic reactor water
cleanup system does.

MR. CATTON: How does it cool the head?

MR. SAWYER: We’re getting ahead, but as long as
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we’'re on the subject. The reactor water cleanup system has the
cepability, through valving, to pump water into a spray nozzle
located in the top head.

MR. CATTON: Okay.

(8lide.)

MR. SAWYER: Suppression pool cooling mode.
Basically, it’s supposed to cool the suppression pool after thne
reactor is depressurized or cool it periodically due to
petential leaking SRVs. This is also a manually initiated
function.

The flow path is slightly different because instead
of reactor suction and return, it’s now suppression pool
suction and return. You have up to three loops available and
two out of three is sufficient to be able to perform under the
worst condition we can imagine for the suppression pool cooling
function,

[Slide.)

MR. SAWYER: Containment cooling mode, which are the
dry well spray or the wet well spray. The dry well spray
provides team condensation after LOCA a= a backup function.
This, as I mentioned earlier, can help ease containment thermal
environments and get the containment pressure down faster.

Two of the three loops have containment spray, dry
well spray capability. There is a common spray header that is

fed by either of those two loops. This is also manually
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initiated. It is interlocked so you have to have high dry well
pressure before this function can be run. Approximately the
capability with the extra head loss is about &8 percent of that
4200 GPM that I talked about.

When you turn it on, of course, it reduces the long
term dry well temperature relatively rapidly and efficiently.
Dry well spray function is to condense steam from dry well to
wet well based or an assumption of bypass leakage. Once again,
are two of the three RHR loops have this function. There is a
common spray header; again, manually initiated.

This has lower capacity by design than the flow to
the dry well spray and it keeps the wet well pressure below the
design value, including our design basis wet well-dry well
bypass leakage, which is .05 square feet in this design.

[Slide |,

MR. SAWYER: Finally, it can assist the fuel pool in
a case where the fuel pool is cverloaded because you take a
large batch out or you decide that you need to remove 100
percent of the core for some inspection. So we have provided
the capability of the RHR system to plug into the fuel pool
cooling network and help remove the decay heat under those
circumstances.

It overwhelms the fuel pool covling system in terms
of capability, because, in effect, when you do this, we end up

with two 200 percent loops, either one of which can remove



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

333
actually about twice the amount of energy that this amount of
fuel in the fuel pool would generate.

This flow path, basically, goes through the fuel pool
distribution sparger and then returns to the RHR system.

(Slide.)

MR. SAWYER: I didn’t show the RCIC diagram because
it was a relatively simple system. This diagram, basically, is
a way you cién trace everything I said in the previous
discussion of 211 the modes of operation showing the valving
arrangenents that permit the various modes.

Mr. Michelson, you have a question?

MR. MICHELSON: Yes. Could you tell me where in the
SSAR I can read about the materials of construction of the RHR
loop itself? In particular, for instance, what the heat
exchanger tubing material is?

MR. SAWYER: Chuck, isn’t that in Section 5 on
reactor materials or not?

MR. MICHELSON: 1It’s a part of the reactor materials
table?

MR. DILLMANN: 1It’s actually engineered safeguards
materials.

MR. SAWYER: So it’s under Section 6.3

MR, MICHELSON: 1In €.3 then. Okay. That describes
materials for all these external loops, like reactor water

cleanup?
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MR. DILILMANN: 1It’s for the engineered safeguards.

MR. MICHELSON: Only those. Okay.

MR. SAWYER: The RHR would be under engineered
safeguards. Cleanup water would be under =--

MR. MICHELSON: Can you tell me, just offhand, what
the material is for the tube of the heat exchanger?

MR. DILLMANN: It’s stainless steel.

MR. MICHELSON: You're going to use stainless steel.

[Slide.)

MR. SAWYER: Next is reactor water cleanup system.
Its function is t¢ =--

MR. REMICK: Before we proceed with that, I think
it’s a convenient place to break for lunch. Let’s recess for
lunch until 1:00 p.m. and continue the GE APWR discussion, but
first, Paul?

MR. SHEWMON: Let me ask one other question which I,
again, suspect is too detailed. On these buttered welds, there
have been some examples of cracks starting in the Inconel
butter and going on into the pressure vessel steel and nobody
has been very happy with it.

There has also been cracking problems in steam
generator tubing, which is, again, basically Inconel 600 and,
there, they’ve gone to & higher chrome Inconel 690 in the new
vessels, which Westinghouse hopes will now eliminate that class

of problems and the lab tests indicate that it will.
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My question is whether there has been any work on a
higher chrome Inconel butter that could be used there which
would have better stress corrosion cracking resistance?

MR. DILLMANN: No, we haven’t. Our approach to the
stress corrosion cracking of the Inconel, which has been
primarily a creviced problem, is the stabilized grade material
where we control the carbon and niobium ratio.

MR. SHEWMON: This is a stabilicted Inconel?

MR. DILILMANN. A stabilized Inconel. The material we
presented last year covered that. I have it with me if you’d
like to have a copy of it again.

MR. SHEWMON: And this is niobium or =--

MR. DILLMANN: You control the niobium carbon ratio,
but basically it’s a niobium stabilization.

MR. SHEWMON: Thank you.

MR. MICHELSON: Before we break for lunch, I’d like
to point out to GE that we have until 2:00 to finish up. We’ll
have to keep moving, but I think we do need to hear you out on
all this material and that we have time to answer the
questions, but there are also other things that have to be
brought up yet today.

So 2:00 is still going to have to be a fairiy firm
target.

MR. SAWYER: Both the Full Committee and the

Subcommittee have seen the ECCS network several times, so it
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MR. MICHELSON: I think we’re more interested now in
specific things that members have. So let’s see if we can try
to finish it up at 2:00.

MR. REMICK: Let'’s recess for lunch.

(Whereupon, at 12:10 p.m., the Committee was recessed

for lunch, to reconvene this same day at 1:00 p.m.)
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MR. REMICK: Let’s ccontinue our discussion of the GE
ABWR.

[(8lide)

MR. SAWYER: Now we’'re on to the reactor water
cleanup system, which the system function is to maintain the
reactor water guality within the specified limits, and you saw
what those limits were from Chuck earlier today, while
minimizing the heat losses.

We discharge excess water during startup and
shutdown. The hot standby conditions, also, is another
function. And a third function is that it provides head spray
if you want to have faster cool down.

[S8lide)

MR. SAWYER: A quick view of the P&ID shows pick off
point here for the suction at about the mid plane of the
vessel. Also, a pick up peoint on the buttom head. Through a
single regenerative heat exchanger; a pair of nonregenerative
heat exchangers.

Each pump is rated for one percent -- filter
demineralizers. It then returns either to the reactor, split
to both feedwater lines here or it can provide the head spray
function here.

In addition, this is the blowdownh line to rad waste

or excess liquid during heatup.
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[Slide)

MR. SAWYER: It is rated at two percent of reactor
feedwater flow which is more than our recent BWRs have had.
The pumps are in the cold leg downstream of the nonregenerative
neat exchangers. It’'s a seal-less motor design which is more
reliable, ag you are probably aware. We’ve had problems with
some of our reactor water cleanup systems and this is our
design approach to solve those problems.

The cold leg produces lower radiation should
maintenance be required. Return flow is by feedwater. is 1
said, we have a one by two percent regen; two by one percent
nonregen; two by one percent seal-less pump, so each pump is
one percent, two by one percent filter demineralizers.

The backwasl equipment for the filter demineralizers
is shared with the fuel pool cooling and cleanup system and
it’s a fully automated system.

MR. REMICK: Are those demineralizers regenerable or
are they disposakle?

MP. SAWYER: Disposable.

MR. REMICK: Disposable.

MR. MICHELSON: In view of the fact that it’s a
larger pool than previous designs, could you tell me what the
~= in the line going to the reactor water cleanup what pipe
size is now involved through the isolation valves?

MR. SAWYER: It shows on the P&ID. My memory is,
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it’s eight-inches.

MR. MICHELSON: I think that’s one of those P&IDs
that I couldn’t possibly read and you were going tc supply us
one that was readable.

wvhat size do you think it is?

MR. SAWYER: Eight-inches.

MR. MICHELSON: Eight-inches, okay. Through the
isolaticn valves?

MR. SAWYER: Yes.

MR, MICHELSON: How about up to the regenerative heat
exchangers, is it still eight-inches?

MR. SAWYER: I think it’s an eight-inch line,
basically ail the way through the system.

MR. MICHELSON: 1It’s a big one.

Now, as I understand it, you’re only seismically
gqualifying through the second iscolation valve; is that correct?

MR. SAWYER: That'’s correct.

MR. MICHELSON: And beyond that it wil) be what kind
of piping code?

MR. SAWYER: Let me get the drawing back up.

MR. MICHELSON: Are y» u going to make that a Class 3
pipe beyond that or do you know?

[Slide)

MR, SAWYER: Through the isolation valves it’s

gquality piping and beyond the isolation valves it’s -- we call
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it safety -~ what do we call that, Chuck?

We want to call that ASME Code Class D, don’'t we.

MR. MICHELSON: "D" like in dog?

MR. DILLMANN: Yes.

MR. MICHELSON: Thank you.

MR. REMICK: 1Is it a full pressure system?

MR. SAWYER: Full pressure system for the whole loop.

MR. MICHELSON: Now, eventually somewhere but not
here 1 would erpect to see the discussion of the capability of
isolating that eight-inch break in the unlikely event the pipe
should rupture.

MR. SAWYER: Right. Yes,.

The Staff has asked the guestion on all of the breaks
outside of containment and we’re in the process of preparing
our response and it shouvld be in to tne Staff within about a
month.

MR. MICHELSON: And that response will include the
capability of the cleanup valves?

MR. SAWYER: Which includes the cleanup system as
well as all high energy pipe lcad with potential for break
outside containment.

MR. MICHELSON: But it woula include the capability
of the valving to isolate such breaks?

MR. SAWYER: That’s corract.

The design basis ror the isolation valves for this
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type of break is a 20-second closure. That’s pretty standard
practice that we have used for a number of years.

MR. MICHELSON: And there will be an analysis of an
eight-inch line break for 30-seconds-

MR. SAWYER: Correct. Which shows -- basically shows
the subcompartment, the pressurization, the temperature
effects, and so forth. I already know the results of that, but
the Staff hasn’t seen it.

MR. MICHELSON: Okay.

MR. SAWYER: Basically the bottom line of tihicse
results is going to be, it’s not a problem.

MR. MITHELSON: Now, it’s going to be -~ is it going
to become a part of the SSAR or will it be some kind of a
topical or do you know?

MR, SAWYER: I guess we haven’t figured that out yet,
but there is no problem to make that part of the SSAR. I think
the subcompartment analysis is supposed to be in the SSAR.

MR. SCALETTI: That'’s correct.

MR, MICHELSON: We’ll treat it later on. Thank you.

MR. SAWYER: If there aren’t any other questions 1’1l
turn the floor back over to Chuck.

MR. MICHELSON: There is a general guestion on the
RCIC end that might apply to the reactor water cleanup. The
genaral question is, as I look at the P&IDs which are in tle

SSAR and I keep coming across terms like the designer will
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decide what the pipe size is and sc forth. In other words, I
can’t read the P&ID and necessarily even know what the pipe
size is.

MR. SAWYER: We have ajreed to provide replacement
P4IDs for the ones that you have ~- that are more descriptive.

MR, MICHELSON: Was that the idea, that you will
amend the SSAR later to pick up on it?

MR. SAWYER: kight.

MR. MICHELSON: Thank you.

[Slide)

MR. DILLMANN: We have a couple brief charts on
materials for engineered safety features. Metallic materials,
basically, in the engineered safety features we use tha same
materials and the same material controls that we have discussed
earlier for things like internals and reactor pressure
boundary. Processing controls are the same.

The fluid that these components are exposed to, for
the most part, is pure deionized or demineralized water;
therefore, there should be no additional material requirements.

The one exception is that the boron injection systen,
if it’s ever used, injects through the HPCF sparger, so in that
event the HPCF sparger would also be exposed to the borated
water. However, the system is stainless steel and should be
compatible with that.

So in the engineered safety features, our safety
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systems we still use the same material in processing and
controls that we do in the reactor pressure boundary and
internals.

The orgaric materials -- there’s a typo on this
chart. The organic coatings, we minimize their application.
The most prevalent application is in the containment liner and
not containment lines.

Also, the carbon steel structures in the containment
and some equipment in the containment.

The coating used here is an epoxy coating. 1It’s
qualified to ANSI standards for the LOCA environment. It also
reets Reg Guide 1.54.

There are some exceptions to this and those
exceptions are small items like valve handles, some electronic
equipment, name plates and covers. But the volume of that
material is so small it should have a negligible impact.

Emphasis is placed on not having coatings that could
shed and plug essential services. And, of course, those
essential services are equipped with strainers to further avoid
that plugging.

Other organic materials in the engineered safety
features are required for their function like insulation and so
forth are materials consistent with the expected environment
and those materials are qualified for the environmental
conditions that they will see both normally and abnormally.

¢
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MR. CATTON: The insulating materials, do you test
them under flow conditions?

MR. DILILMANN: The insulating materials I was talking
about is more like the electrical.

MR. CATTON: I was thinking of maybe for heated pipe
or something.

MR. DILIMANN: The insulation that’s applied to like
piping and so forth, if it could be exposed tu a steam or water
spray is protected so it can’t be sloughed off and distributed
around the containment.

MR. CATTON: Well, if you have a steam line break
somewhere it doesn’t have to necessarily be in the direct flow;
it can be in the adjacent room if there are doorways.

No you look at that sort of thing?

MR. DILLMANN: To tell you the truth, I don’t know
the answer to that.

Craig, do you know anything about that?

MR. SAWYER: I am sorry, I don’t understand this line
of discussion about the insulation.

MR. CATTCN: I can’t hear you.

MR. SAWYER: 1I’m sorry, I don’t understand your ==
actually understand the meaning of your question about the
insulation and the steam break.

MR. CATTON: Well, I’m just wondering if it can be

blown off, and it doesn’t have to be directly impinged with the
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jet to “e blown off.

MR. DILLMANN: I guess I misunderstood your gquestion.

I wouldn’t expect it to be blown off. I thought your gquestion

was, if it was exposed to long~-term steam environment to create

fall off.

MR. CATTON: No, no. Well, if you have a large

enough break and you start filling up a room with steam, the

flow awvay from the break, not necessarily in the jet is
sufficient to do a lot of damage.

And I was just wondering if you had done anything
look into this.

MR. DILLMANN: 1I’'m not aware of any evaluation of
that sort of phenomena.

MR. CATTON: Well, there’s a lot of evaluation in
test facility in Germany, the HDR containment.

MR. DILLMANN: What I said is, I am unawave of us
having done anything. We’ll take a look at it.

MR. CATTON: Does the Staff require anything like
this?

MR. PARCZEWSKI: My name is Chris Parczewski from

Material and Chemical Engineering branch.

to

the

Yes, the Staff do require the environmental testing

of the insulation.
MR. CATTON: Well, that statement doesn’t say

anything, because normally environmental testing just means
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temperature and rumidity and pressure.

Do you do anything more than that? Anythii,g more
than jet impingement?

MR. PARCZEWSKI: No, we don’'t provide it.

MR. CATTON: Are you familiar with the work that went
on at the HDR facility in Germany?

MR. PARCZEWSKI: No, I'm not familiar with the work.

MR. CATTON: Because the jet impingement is the least
of your worries.

MR. PARCZEWSKI: Actually, the person who does =-- the
person who is responsible for this particular activity in NRC
is on vacation, so I’m not able to answer the question. 1 can
provide you later th answer.

MR. CATTON: I would like you to look into it for me.

I think that this aspect is just taken care of
inadequately. And it may be because the rules that guide you
on how to do it are inadequate. But nevertheless, I think it’s
inadequate.

The flows resulting from some kind of a break do
probably more damage than the direct impingement does. They
can shred things; they blow things around. There are cases
where they have literally lifted a concrete block and hurled it
across a room, and th'=e vas not the jet it was just the flow.

MR. PARCZEWSKI: All right, we are going to look into

it then.
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MR. CATTON: HDR facility and you might talk to Roy
Woods, he was there a couple of weeks ag> when 1 was.

MR. MICHELSON: I might suggest, Iva, if you wish,
you can prepare a question on this for our letter.

MR. CATTON: Okay.

MR. MICHELSON: Because the best way of assuring that
you get the answers you want is to pose a comment which is
normally replied to in writing.

MR. CATTON: Good. 1’1l do that.

MR. DILLMANN: Now, we are ready for our final =--

MR. MICHELSON: Wait a minute, before you get to the
ECCS. There is a Section 626 which appears in the DSAR which
deals with containment leakage testing, and were you planning
on discussing it at all? Because the DSAR contains a complete
discussion. 1Tt was, I thought, ready for any comments or
whatever.

MR. SAWYER: It wasn’t ¢n the agenda or discussed by
either us or the Staff, so we were not prepared to discuss
that.

MR. DILLMANN: Do you have specific questions that
you would like us to address?

MR, MICHELSON: I had only one which I was going to
ask after a presentation, but I’ll just ask it now.

MR. SAWYER: Why don’t you ask it and we’ll take it

under advisement.
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MR. MICHELSON: Part of the DSAR discusses =-- this is
with respect to containment leakage testing -- part of the DSAR
discusses inflatable seals and tre testing of such seals, but
so far nowhere in the SSAR can I find a description of the
seals or the arrangement for pressurizing the seals or for
assuring pressurization during post-accident periods, which I
thought would be an essential description.

And my gquestion is going to be posed as, how reliable
is the air supply to keep the seals? How many days do you
trink you can keep them pumped up in & severe accident
situation or whatever? And what is the rate of deterioration
of these seals under elevated temperature and pressure
conditions?

None of this I could find discussed, but it may be
somewhere in the SSAR and I haven’t looked for it yet.

MR. DILLMANN: Let us see if we can get you an answer
to that or we will get you an answer to that.

MR, MICHELSON: 1 find the seals discussed in here as
a leakage problem, but I don’t find in the Staff evalua*ion any
consideration of the reliability of the air supply or the
viability of the seals under severe -- more severe temperature
pressure, pori-accident conditions.

MR. SAWYER: I think our plan had been to discuss
that as part of the overall -~ to tie that in with the

containment thermal hydraulics.
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MR. MICHELSON: Yes, it could be. Yes, that would be
a good place to discuss it. But it certainly ought to appear
souewhere in the SSAR. Maybe we haven’t got the sections yet
vhere it would be expected. I thought it was going to be in
here, though.

MR. DILLMANN: That brings us to ECCS and QA which is
the last two topics we had on the formal agenda, but we would
be happy t> try to address any others.

[8lide)

MR. SAWYER: Let me summarize the features of the
ECCS network for you. We have three completely separate
mechanical and electrical divisions in the ABWR for the most
important functions which are the core cooling function;
suppression pool cooling function; and shutdown cooling
function.

I described the RHR. As I pointed out to you, there
are some other functions that are two-divisional, but nothing
to de with ECCS.

We have automated post-LOCA cooling which is a pig
improvement from past designs, so that the heat exchangers are
always in the loop which means the operator doesn’t have to
decide whether he would racther have heat removal or core
cooling. He always gets heat removal, no matter w.ether he's
in core cooling or suppression pool coecling mode.

We have eliminated or transferred several complex
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modes. Steam condensing is out; RPV head spray is now with the
reacto. water cleanup system; containment flood is now done by
cne of the severy accident systems which we have proposed which
is the fire pump system. And that has reduced the number of
valves and pipes particularly in the RHR system by about a
third.

We have a significént capacity reduction, which 1
will explain to you in the next slide. We have greatly reduced
the duty dur’' g transients. Yor example, we now have N minus 2
capability at high pressure exclusive of feedwater. We've
improved a small break response. Reduced the need for ADS. 1In
effect, 1-HPCF, i1 high pressure core flutter is capable of
handlin¢ the complete break spectrum and can meet Appendix K.

Within the design basis we have no fuel uncovery for
any pipe break.

MR. MICHELSON: Relative to that slide there 1s
something that came up during the subcommittee meeting that I
think the full committee should be aware of and that is, we
pursued with General Electric the guestion of how these three
separate trains of equipment were -- how the room was
environmentally cooled and so forth. And in the process of the
inquiry we found out that there is a common nonessential
heating and ventilating system that serves all three of these
areas and ties all three cf them together.

Now, this can be done, but I think at the meeting we
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cautioned you it’s a feature which we would like to hear much
more about and would expect it to be carefully documented in
the SSAR and evaluated by the Staff, because this is the sort
of thing we have a lot of concern about because cf the
potential environmental coupling in more than one area.

MR. SAWYER: We agree with you. That’s going to be
covered in == I think it’s going to be covered some in the fire
protection review that you’re going to go through. And also,
in the subcompartment analysis which is going to be part of
containment. But we understand your comment and we agree with
it.

[8lide)

MR. SAWYER: Just for comparison, this shows the
comparison of typical plants that are operating today conpared
with *the ABWR. And the major reason for the large capacity
reduction, particularly in the low pressure systems, is I don’t
need to have a large reflood system since I don’t have these
large pipes attached to the vessel below the top of the core
anywore.

So the flow capacity of the low pressure systems can
now be matched a lot more closely to the normal shutdown
cooling or other heat removal requirements than to a reflood
requirement.

Questions have come up in the past about N minus 2

capability and my answer is that, when you include the
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complement of pumps and the diesels that go witi those pumps
there’s about 500 combinations approximately of double failures
you can consider, if you want to just be mechanistic about
double failures; and only one of those is uncovered and that'’s
the ore which basically is, break of that pipe diesel out-
diesel out. That one is the only one of those combinations
that can’t be covered. Other than that we think we have N
minus 2 covered.

(Slide)

MR. SAWYER: Just a quick run through. HPCF is a
backup to RCIC for normal duty in addition to being one of the
high pressure systems that comes on at a lower level, so that
if the RCIC works for isolation HPCF should never be called on.
It normally sucks from the condensation storage tank. However,
it will be automatically transferred to suck from suppression
pool on transfer command.

The RCIC we’ve already talked about.

(8lide)

MR. SAWYER: Low pressure systems, basically, this
drawing is just another way of representing the RHR that you
saw in my RHR presentation before lunch.

[(Slide)

MR. SAWYER: The next couple of charts very briefly
run through, first of all, an elevation view of the nozzle

arrangements in the ABWR comparing with current plants which
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basically demonstrate the fact that we don’t have any large
piping attached to the vessel below the core elevation. The
lowest elevation large pipe is pbasically the suction for the
shutdown cooling system.

[Slide)

MR. SAWYER: And in azimuth, the next one shows
basically how we have mechanically divided the ECCS into three
zones and shows -- it’s a little bit hard for you to understand
until I tell you that this is in-board of the core shroud.

"his is the RPV boundary and this is intended to represent the
containment boundary. So when you see scomething like this that
says suction this means suction from the suppression pool.

MR. REMICK: On that previous slide could ycu show ne
where the -- oh, I’'m sorry, I see it, head spray. All right, I
see where it is.

[Slide)

MR. SAWYER: With that network our LOCA response is
basically =~

MR. MICHELSON: Before we leave that other picture
could ! ask, at the San Francisco meeting I asked the guestion
about why that vessel has a much deeper lower head than --

MR. SAWYER: I verify that it doesn’t.

MR. MICHELSON: It does not. This picture is --

MR. SAWYER: That’s an artistic license in the

picture; that’s not real.
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MR. MICHELSON: That'’s quite a bit of license in this
case.

MR. SAWYER: 1It’s not real.

MR. MICHELSON: But it isn’t real?

MR. SAWYER: No, it’s not real. If anything there is
a slightly less dimension between the core plate and the lower
head in ABWR because the ABWR has a disk lower head.

LOCA response, we show no core uncovery for any pipe
break in our analysis. No core heatup for what we call the
nominal case.

Now, to make Appendix K compliance for us as simple
as possible we have simplified the process of converting the
safer application to the ABWR, and as part of that process we
cu..servatively trip all the pumps, all the RIPs at time zero
even though that by itself is an accident.

So when we report peak clad temperatures for these
various LOCAs what we’re really doing is, doing minor
variations on all pump trip events as opposed to reporting peak
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