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LOS ANGELES, CALIFORNIA; THURSDAY, OCTOBER 18, 1984; 8:30 A.M.

MR. OKRENT: The meeting will come to order. This
is a joint meeting of the Advisory Board of the Reactor
Safeguards Suvbcommittees on GESSAR II and Reliability and
Probabilistic Assessment.

I am David Okrent, Chairman of the Subcommittees.

The other ACRS members present today are Mr.
Ebersole and Mr. Michelson.

Ve will have some ACRS consultants later this
morning, I believe.

Mr. Richard Major, on my right is the assigned
ACRS staff member for this meeting. Also present are ACRS
fellow S. Seth and Staff Members John Schiffgens and
Richard Savio

The purpose of this meeting will be to review the
application of the General Electric Company for a Final
Design Approval that can be applied to future plants
referencing the GESSAR "1 concept, a BWR/6 Mark III Nuclear
Island.

This will be the first in a series of meetings.
Severe accident concerns will be addressed so that General
Electric can achieve certification of this design through
rulemaking as outlined in draft NUREG-1070, "NRC Policy on

Future Reactor Designs: Decision on Severe Accident Issues
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in Nuclesr Power Plant Regulation."

By the way, since that's a draft document I'm not
quite sure that we can say more than in a way perhaps
similar to the draft. We don't know what the commissioners
will eventually adopt.

The first day of the meeting will focus primarily
on the deterministic questions, the standard review plan
type of issues.

The second day of the meeting will begin the
examination of the severe accident probabilistic risk
assessment (PRA) performed in connection with the GESSAR II
design.

Port ' ons of the meeting may be closed due to the
proprietary nature of some of the material covered. I
would ask GE to alert me to those portions of the meeting
which they believe will involve proprietary meeting and tc
explain to me why the matter is proprietary.

A transcript of the meeting is being kept and it
is requested that each speaker first identify himself or
herself and speak with sufficient clarity and volume so
that he Br she can be readily heard we have not received
any requests to make oral statements nor have we received
any written comments from members of the public.

There was a tentative agenda prepared for today

which showed us running from 8:30 until 6:00 p.m. Since in
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fact, there are going to be three days of subcommittee
meeting here with a day of Limerick following these two, it
is my hope and intention to not run late and, in fact, to
try to finish at 5:00 today rather than 6:00. If necessary
by carrying topics over or by shortening on topics that
don't warrant the time. We are not in the situation where
we need to complete something by the end of the day.

It seems to me that one of the things that we need
most to do is to think in connection with this review and
thinking sometimes is done better when you're not talking
and other people are not talking.

The subcommittee members may comment on the
proposed agenda or the proposed modification of the order
by GE or any other comments they would like to make at this
time.

MR. EBERSOLE: Not at all.

MR. OKRENT: Well, that being the case, why don't
we go to the staff for their introductions.

MR. SCALETTI: Good morning. My name is Dino
Scaletti and I'm the NRT project manager for the GESSAR II
sever-accident review. Before I address the items
necessary to complete the severe accident review I would
like to introduce my staff.

To my right is Dr. Cecil Thomas who is Chief of

the Standardization Special Project Branch. On my left I

-
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have Ron Frahm, who is in the risk and reliability

assessment branch. Mark Rubin, who is in the same branch.
And Dr. Jack Rosenthal, who is in the division of systems
integration, reactor systems branch. Mr. Brad Hardy, who
is also in the reactive systems divisions. The same branch.

We have Dr. Kelvin Shiu from Brookhaven National
Laboratory. Doctor Nelson Hanan from the Brook Haven
National Laboratory. Dr. Jack Raed from the N.R.C. reactor
Evaluation Branch. Dr. Hans Ludewig from Brookhaven
National Laboratory.

MR. OKRENT: By the way, you remind ve of a
question. Are there documents that Brook Haven has not yet
completed or issued in final report form which report on
the work it's doing as part of the GESSAR preview?

MR. SCALETTI: I don't believe that any of the
documents are in final form yet. There are some documents
that are still outstanding.

MR. OKRENT: 1Is there a schedule -- well, is there
a list of the documents that will be prepared and a
schedule for when they will be available?

MR. SCALETTI: We can get you a list of the
documents. I don't have it in hand and the schedule for
their completion.

MR. OKRENT: And Is Brook Haven the only

consultant tc the staff on GESSAR 117
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MR. ROSENTHAL: My name is Jack Rosenthal, Reactor
Systems Branch Brookhaven principal systems reviewer. We
gain phenomenological advice irom ACRS review of Theofanous
at Purdue on occasion and we're using RDA extensively on
consideration assistance mitigation aspects.

MR. OKRENT: Have they sent you written reports
covering their a{f.ce? The latter two.

MR. ROSENTHAL: We have two generic documents from
RDA which would include the Mark III. And Mark III report
soon --

MR. SCALETTI: I believe we have turned all
documents we have cver to the ACRS.

MR. OKR.NT: 1I've seen something from RDA that I
guess I would call generic. I don't remember whether 1've
seen comething from Theofanous on GE3ZSAR that means he has
only given you oral advice?

MR. ROSENTHAL: On GESSAR, yes, air.

MR. OKRENT: Does the staff ever put ideas down on
paper that they explore with each other? Jurt when I look
through whatever information I've received -- Limerick more
than GESSAR, but =- ['m not quite sure I recal. the the
seeding material.

MR. SAVIO: We have some material on GESSAR being
copied in the office.

MR, OKRENT: It has just arrived?
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MR. SAVIO: It has been here s:nce last full
committee meeting.

MR. OKRENT: I see, wel! that would have just
arrived.

MR. SAVIO: We are sorting -- the staff is looking
through it and having it copied and picking out the more
interesting documents to send out.

MR. OKRENT: In looking through the pile of
information from Limerick I must say it seemed to me that
the staff never wrote to one another raising technical
questions to one another or offering technical opinions to
one another. They must have done this all in the men's or
ladies' room or some other place. But -- am I wrong? Are
there memoranda in which the staff exchanges ideas?

MR. SCALETTI: I do believe they are some -- they
are identified whether they are actually in the pile sent
down. Along with the pile of information we transmitted on
GESSAR we also transmitted a list of documents for the
committee. If they wanted these documents the word was
just call and we would get the documents and transmit them.

Some of the information was withheld but most of
the information was generated and put together originally
on FOIA requests in which all the staff members researched
their files and pulled out everything they had on GESSAR

and transmitted to the office of -- that handled the FOIA's




‘

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

they compiled the list of all the information and released

some, withheld some, and you people have the list of
everything that was given out.

MR. OKRENT: Wel!l, again, I haven't seen the
GESSAR list so I'm basing these thoughts on what I've seen
of Limerick. But it seemed to me there was an absence of
what I would call technical interaction in writing among

the staff.

I didn't see any different -- differing ideas in
what the staff wrote from the position on Limerick although
you might have expected that if 50 or 100 people are
reviewing a thing they might at least initially have ideas
that varied.

I'm just trying to understand at the moment
whether the system, including the fact that people issue F --
freedom -- FOIA's or other things the fact they have to go
to ASLB's leads the staff never to put anything down on
paper except sanitized summary of meetings and notices of
meetings and the final SER.

Am I missing something? Are there some other
things I should have -~

MR, SCALETTI: I do recall that ia the list of
information that we transmitted there are internal
memoranda that have discussion of technical issues. There

is also I believe handwritten memorandum between the staff,
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I don't know if that's totally what you are looking for but
I do recall the stuff being in there.

The GESSAR review has gone along rather rapidly.
We have had a lot of internal staff meetings and aired
differences in meetings. I don't believe these were always --
maybe never -- written down, but we are all in one building
and it is very easy to just get together and have a meeting.

MP. OKRENT: But somehow the method of procedures
doesn't give the ACRS the benefit of any thoughts except
those that are in the SER.

MR, SCALETTI: Well I don't know. I think if you
look in the information we transmitted you will find the
original, you'll find draft draft SER's you'll find the
original draft that was officially transmitted to the
Nivision of Licensing and you will then .ave the current
version of the SER now and if you look through that you
will probably see where opinions have changed.

MR, OKRENT: There may be a little of that but
that 1'm afraid has to be late in the review stage, when
you are putting something down -- well, let me just leave
it as an observation now.

1t seems to me it is not a trivial question and we
may want to come back to it in some way. Either with the
staff or commissioners or whatever.

Okay, why don't you go on.

B e e e L e
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MR. SCALETTI: Okay. Again, I would like to just
hit some of the major milestones that have occurred i’. the
past. To take just a minute to do that.

We met with the subcommittee in April of 1983 to
consider the results of the staff review of a limited use
FDA for GESSAR 11. The full committee reviewed the
application in two meetings in May and June of 1983, the
ACRS report was issued on June 15, 1983, The staff
responded to the committee's concerns in supplement one to
the SER issued in July 1983. FDA one was issued July 27th
in 1983, Although it was limited in use it was the first
FOA ever to be issued by the nuclear reactor regulation for
standard plant design.

The staff review of GESSAR 1l for severe accident
concerns began following PE submittal of a PRA in March of
1982, The staff's severe accident review paralleled the
deterministic review. However, the review was subject to
changes in the requirements of revolving policy statements
on severe accidents and certain delays in the development
of accident source term methodologies.

Now, the areas of review that need to be completed
prior to design certification are listed in the policy
statement, There are four:

Demonstration of compliance witl current

commission regulations including the Three Mile Island




10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

25

Requirements for new plants as reflected in the CP rule

10CFIS034F.

Demonstration of technical resolution of ell
appliceble unresolved safety issues and medium and high
proprietary generic safety issues.

Number C is completion of probabilistic risk
assessment and consideration of the severe accident
vulnerabilities it exposes along with insights that it may
add to the assurance no undue risk to public health and
safety and property.

Number D finally the completion of the staff
review of the design with the conclusions of safety
acceptability.

Consideration of those four issues the staff
believes with issuance of SSER Number two, that the step A
has been essentially completed with the exceptions of
consideration of three additional design modifications
which the statf has asked GE to answer some gquestions on.

Steps B, C and D of the policy statement have been
completed in part. Step B will be completed following a
favorable resolution of the USI and generic safety issues
identified in section 1.,A. That's the section on
outstanding issves on SSER number two. The staff plans to
address these items in the next upcoming supplement

presently planned for early November,
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Step C will be completed following a favorable
resolution of the seismic PRA. This evaluation is
presently scheduled again to be provided in supplement
number three in early November.

Step D will be completed follcwing the staff's
response to the ACRS concerns to be published in SSER
Number four following the receipt cf an ACSR report.

Following this the staff plans to prepare a sec~nd
paper -- this will be subject to favorable resolution of
all the issues -- prepare a second paper to incorporate the
GESSAR II design into commissions regulations in rule -~

MR. OKRENT: A point has been called to my
attention that there /s a group of generic items whose
prio’ ty has not yet been established. Therefore, we don't
know whether they are going to be medium or high or
something else.

How do you propose, as part of GESSAR II, covering
the relevant generic items in that 1list?

MR, SCALETTI: Right now the policy statement says
technical resolution must be achieved for all the medium
and high priority generic issues. Therefore the staff at
this time are not considering the multitude of other
generic issues if they are not so classified.

Now, I do believe that at a time if the issue were

to be classified as high priority generic issue it would be

-
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looked at to determine whether it had any safety
significance for GESSAR Il and then either addressed -- if
prior to rule-making addressed the rule-making process or
within the purview of commission's backfit policy, if
rule-making has been accomplished.

MR. OKRENT: Well, it seemed to me that since the
generic item was identified before the FDA will have been
approved, if it is approved -- backfit is a curious word.

And I think -- why doesn't the staff make an
effort to look through those generic items to see which are
first applicable to GE, if any are, or to GESSAR, and to
accelerate its design making at least to the point of
saying, "Here are a group which are likely candidates for a
medium and high."

1s that not feasible? If not, why?

MR. THOMAS: I'm Cecil Thomas of division of
licensing. I guess one of the problems is a time sequence
problem,

At any point in time regardless of where GESSAR is,
whether it be still under the staff's review or whether it
be before the commission, issues are going to be identified.
And until such time as due course they are determined to
meet the requirements for a generic safety issue or
resolved safety issue, we just have to deal with them in

the time frame that -- the time and place where the GESSAR
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review is.

I think as Dino said, if some of these issues that
are now being looked at for the first time turn out to be
unresolved safety issues or high priority or media priority
generic safety issues, they will certainly be considered
wherever GESSAR is at that time, whether it be still in the
staff's ball -- in the staff's realm of review or during
the rule-making proceeding or wherever. Certainly even
after the rule-making is completed, issues will continue to
be identified.

And I think what Dino meant by backfit after
GESSAR is certified the normal course of determining the
applicability of these issues will address that.

MR. OKRENT: I'm not talking about future generic
ijssues. I'm talking about those that are on your list now.

MR. THOMAS: They continue to go identified as we
go along. Somewhere we have got to draw the line and say
to the best of our knowledge at this point we have to make
a decision and go forward.

MR. MICHELSON: These are issues that have already
been identified. This is not some future tense. These are
solid issues that have been discussed in detail but have -~
the staff for one reason or another has not yet elected to
say what their priority is and as & consequence apparently

this GESSAR process is avoiding these issues completely.
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Thesc are unaddressed issues simply because the staff for
one reason or another has not set a priority on them yet.

As I understand it we have this problem with a few
other areas. As I understand it the staff simply hasn't
had the resources to go through some of these issues and
make these decisions some of them they are not even working
on yet. Although in some people's view they might be high
priority issues when they gct around to think seriously
about them,

How do you intend to handle those in this process?
And I think your answer is that you won't do anything about
them until such time as the staff assigns a priority, which
might be another good reason to get off a letter soon from
ACRS to the commission pointing out our concern on the fact
that the staff is drajgging their feet. We have asked the
staff for a schedule for doing this. After we get the
schedule answer -- hopefully that will come soon, at least -~
then GESSAR ought to be included in that reply if it
appears to be a concern.

MR. THOMAS: We understand your concern, Mr.
Michelson, and 1 think it was expressed in the full
committee meeting on GESSAR. And that's about all I can
say about it at this time. That is our present intent, to
handle these issues as I've described.

MR. OKRENT: Well, if you think lbmethinq is
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relevant along that line, I think you should draft
something for the next day's testimony.

MR. MICHELSON: Yes. Which I won't be at.

MR. OKRENT: Well, maybe you can talk to Jesse
about it.

MR, MICHELSON: He won't be there either. He will
te with me,

MR. OKRENT: Why don't you go on?

MR. SCALETTI: 1I've completed now.

MR. OKRENT: ., All right. 1If I understand what
General Electric proposes, then, we would now have Mr.
Quirk give the GE introduction, discussing GESSAR evolution
and the description of the GESSAR 1! Nuclear Island. And
then we would get into the topic of the current status of
the severe accident policy statement with both staff and GE
participating., So Mr. Quirk?

MR. QUIRK: Yes, Dr. Okrent. My name is Joe Quirk.

I would like to introduce Dr. Glenn Sherwood, who
is the manager of nuclear safety and licensing operations,
who has a short introductory comment to make. Then :'ll
begin with the evolution of the GESSAR.

Doctor Sherwood.

MR. SHERWOOD: 1t is a pleasure for us to be here
today with Dr, Okrent and his ACRS subcommittee on the

boiling water reactor GESSAR docket.
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We have been reviewing this project for the last
two-and-a-half years with the staff, and both from the
point of view of its standard FSAR level review which
resulted in a final design approval in July of 1983, and
finally the severe accident review over the last year,
which we are beginning Lo discuss today.

S0 we feel we have come a long way with this
review. We have made a number of I think interesting
changes to the BWR/6 which we will be discussing with you
over the next couple of days, and we beiieve that the
results of the studies, especially the PRA results, show
that the BWR/6 is one of the safest light water reactors
ever reviewed by the commission and brought to the ACRS.

I would like to introduce the staff who we have
today. This is Mr. Joe Quirk, Mr. Rudy Villa. David
Foreman, and the individual who I just displaced is Kevin
Holtzclaw. And we have addit.onal General Electric
representatives from our technical staff who Joe Quirk and
Rudy Villa will introduce later.

1'11 turn this over now to Joe.

MR. QUIRK: Doctor Okrent, 1 was wondering if it
would be appropriate for me to address a couple of the
questions you raised already this morning before 1 begin my
presentation.

MR. OKRENT: As you wish,




MR. QUIRK: It will be brief.

You raised not a trivial question, the apparent

absence of internal staff memos that question approaches

that were taken on GESSAR. I think this technical debate,
if you want to call it that, took place, and it did not
take place in restrooms, nor did it take place exclusively
in internal staff memos.

But due to the unigqueness of a severe accident
review -- and to my recollection GESSAR is the first
standard plant design or any design to undergo a severe
accident review -- and because of the unigueness of that
review, the information that was placed on the record for
General Electric Company to address was voluminous. And
I'm recalling the kickoff meetings a couple of years ago -~
that yourself and Mr. Ebersole and Mr. Michelson were part
of -- desirable features for new designs. And the question
that was raised at that time, are the present designs safe
enough? or should there be features added to these designs
that make them appropriately safe?

And the backdrop for our review began under that
type of discvssion and grew, through the many additions of
the severe accident policy statement and through many of
the USI's and GSI's that have been passed along.

S0 1 would like to say that we intend today and

tomorrow to show you the depth of the review that we have
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undergone and the numerous USI's and GSI's that we have
addressed and how we have addressed them and what manner we
have resolved them. And I hope that we were responsive to
this very important question that you have raised already.

MR. OKRENT: Well, if you would like an example of
an area in which I think it would be useful to the ACSR to
have the benefit of what I assume must have been the
several opinions within the staff before one evolved and
appeared in th. SER, the subject of sabotage and whether
additional protection beyond what is in the plant is
appropriate is a nice interesting topic. It would be
astonishing to me if all members of the staff came to the
view monolithically, that is in the SER. If they didn't I
would be interested in knowing what kinds of suggestions
some of the members of the staff thought were really worthy
of consideration for things beyond what is in the SER. And
why it was decided not to pursue these and so forth.

Now, maybe I'm wrong. Maybe in fact there just
was one opinion. But if there was just one opinion we need
a new staff. 1'll leave it at that.

(§lide 1 shown.)

MR, QUIRK: Dr., Okrent, I would like to begin with
the first item on the agenda that GE is to address which is
the evolution of the General Electric GESSAR I1 BWR/6

Nuclear Island design. I would like to say with
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relationship to the agenda that the ACRS subcommittee has

handed out that our presentation is geared exactly along
those lines nanly. In a few minor cases have we chosen to
combine certain topics to facilitate the presentation. We
will identify where we divert at that time.

I also acknowledge your comments on the
proprietary information. We have arranged our presentation
so that today all the presentations are non-proprietary and
there will be no need to go off the record unless of course
questions go into details that are proprietary and we will
identify those as we go along. And tomorrow we will
identify the areas that are proprietary and discuss with
you why.

(S§1ide 2 shown.)

MR. QUIRK: In the interest of time I think some
of the subcommittee members have seen some of the
presentations with respect to evolving the GESSAR design.

1 have one chart that summarizes a very long presentation
and I would just like to recalibrate your memories on the
revolutionary process of the reactor design. We'll walk
through that,

1 will also discuss evolution of the design
through analysis of operational feedback. Data in the
field that are analyzed and diagnosed by General Electri~

reliability engineering and how that is fed back into our




design.

I would briefly like to talk about the evolution
to the evaluation of abnormal occurrence. Happenings in
the field and what the lessons learned from those are and

how they have been accommodated in GESSAR. And then a

summary of evolution of design changes through testing.

(S1ide 3 shown.)

MR. QUIRK: This is a summary of this presentation
and it is very busy, but it is meant to put everything on
one slide to facilitate your review of the material I'm

going to present.

I will begin with a one-page description of the
reactor design evolution beginning with the Dresden 1
reactor, gouing all the way to the BWR/6 identifying
important features of evolution through that process.

I will then talk about the GE containments
beginning in the early days with our dry containment where
we developed the pressure suppression concept and then
revolved that design into Mark I to Mark III. And then we
will talk about operational feedback, abnormal occurrences
and testing.

What I've tried to do here is show a time line
from 1955 through 1980 and beyond, and show the events that
happened and where in time and you can see where the

product evolution points happened in time. And I think
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this facilitates the whole presentation and puts on one
chart everything together.

(S§1ide 4 shown.)

MR, MICHELSON: Excuse me, before you leave that.
You are not going to discuss the bottom of the slide, I
guess. Would you refresh my memory on what led to the two
events you were pointing out as an abnormal occurrence
milestone.

MR, QUIRK: Yes I will., I will talk about each of
those events and the lessons learned and how they were
incorporated,

MR. MICHELSON: Thank you.

MR. QUIRK: Yes,.

feginning with the evolution reactor systems. 25
years ago indirect cycle pressurized water reactor
technology was being developed fc: the Navy and GE was
heavily involved in that program, and others. We were
selecting PWR technology for central power station
application., GE, however, departed from this course and
chose the direct cycle BWR,

We made that decision because we felt that the
direct cycle offered safety and economic advantages through
simplicity, through lower pressure, through inherent

reactivity control, and dizect commuiication between water

sources and reactor vessel.
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We recognized that the BWR represented a more
developmental product and would reguire greater investments
in supporting technology. But we are convinced that the
benefits of direct cycle justified that investment.

Now, the Dresden 1 had the characteristics of the
first commercial product offering that General Electric

offered, And as you can see it had many features similar

to pressurized water reactor, reactor vessel, four-steam

generator, and this is different in that it is a steam drum.
And the way this process worked was that steam
would go to the turbine either from the steam drum or from
the steam generators and thus we called this a dual cycle
process where we could experiment with direct cycle and

retain the proven features of indirect cycle. We then

evolved to the next design or the KRB design which was the
first major step in simplification, and as you can see the
steam drum was deleted and the steam drying function and
the separation function was incorporated internal to the
reactor vessel pressure.

And this feature stayed with all the subsequent
design improvements in the BWR, It still retained the
proven indirect cycle and so this was also a dual cycle
wherein the steam came directly from the vessel and also
from the steam generators, We got more data with both the

indirect and the direct cycle.
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And I refer to this next picture, which is the
Oyster Creek-type plant, as cutting the umbilical cord.
Because this is the first time that we appearel with a
direct cycle process only and there were no steam
generators in this design. A very significant step for the
BWR and one th.: we think was the right step.

We evolved from the Oyster Creek S5-loop design to
the reactor vessel with the internal jet pumps, which
allowed us to reduce the recirculation loops to two. And
this feature was then with the BWR/3, 4, 5 and BWR/6,

MR, EBERSOLE: Joe, may I ask a question?

MR, QUIRK: Yes.

MR. EBERSOLE: I find this fascinating to see the
history of the evolution of the BWR, but if I step
backwards a little bit could you either now or at some time
in the future discuss the more fundamental aspaects of why
you went this way,

I believe you have reduction in what used to be
called material efficiency in the core. You have a bigger
core, a more distributed fuel load, lots more uranium, you
have this terrible problem of oxygen to deal with in the
piping system,

Would you go backwards a little bit and discuss
these evolutions and how -« and describe to us eventually

here how are vou going to cope with these in the
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competitive context,.

MR. QUIRK: Okay, I would like to do tnat on a
subsequent slide where I provide a matrix of some of these.

1 would like to say that the benefits of the
direct cycle 1've already enumerated on and I think
together with the benefits there are some developmental
processes and problems along the way.

And I wish to talk about some of these and how we
have incorporated lessons learned from those experiences
into our design,

MR, EBERSOLE: You know we are well-acquainted
with salesmen who only mention the good sides of their
products and we would like to get the full picture.

Mit. QUIRK: We will get into the darker side very
shortly.

(8l1ide S shown.)

MR. QUIRK: Another major departure from the
present containment designs was General Electric's
continued development of pressure suppression, And this
chatt summarizes the evolution of the containment design.
Began with the early designs having a large dry containment
and General Electric then first developed the pressure
suppression concept as shown by the Mark I which is &
torque apd iLight bulb effect as we describe it, It is

interesting to note that iIn this design the pressure
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barrier and the fission product barrier are one. And I
will explain the significance of that in a minute.

The Mark I evolved then into a Mark II, which is
over-under design, as we call it, the suppression pool is
underneath the reactor. And this also -~ the drywell is
also both a pressure barrier und a !i;olon product barrier.
The significance of that is that if one postulates a failed
containment or a failed penetration one can postulate radio
nuclei escaping the fission product barrier.

Whereas in the Mark 111 we have sepatated the
pressure barrier, which i{s shown here as the drywell, from
the fission product barrier. 8o the pressure bearing acts
to channel the steam that escapes from, say a postulated
pipe rupture, escapes into the drywell. The drywell then
channels the steam through the horizontal vent into a
million gallon suppression pool and quenches and scrubs the
fission product. This drywell and pool is surrounded by a
tission product barrier and I think this is significant
because if one postulates some types of bypass through the
drywell you still nave a mechanism for played out or
another barrier there that would tend to slow the reaction
for & bit, anyway. And I think it just provides some
redundancy and capability that others don't,

MR, ERERSOLE: One of the striking visual effects

of your pietures up there is to notice that the Mark II has

R——
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an interception path if you have a core melt down before
you get into the dry concrete, whereas the Mark III does
not. Was that even considered as worthy of any
consideration at all?

MR, QUIRK: I'm not sure I understand your
question. The diaphragm floo: here?

MR. BLIERSOLE: Before you get to the containment
perimeter you have got tu go through water. Is that
correct?

I hear yes and I hear no,

In short, {f I have a core melt and a vessel
failure I will intercept a water path,

MR, QUIRK: You will eat through this diaphragm
and then go into the water,

MR. EBERSOLE: Whatever, but I don't do it on a
Mark 111,

MR, QUIRK: Now, in here, you start interactirg
with the concrete here and the non-condensibles that are
generated off tend to pressurize this cavity and purge it
through the water,

MR, EBERSOLE: But you must face the potential
chewing through the concrete.

MR, QUIRK: Chewing through the concrete, that's
right,

ME. ERERSOLE: Was that considered not worthy of

27
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any in particular (missing).

MR. QUIRK: I don't know the answer.

MR. EBEKSOLE: Sometimes it can bring a problem.

I don't know.

MR. QUIRK: I don't know.

MR. VILLA: Rudy Villa here.

The configuration of the -- that's more conceptual
than it is actual. In fact, the configuration of the Mark
II drywells varies quite a bit depending on which architect
engineer has designed the plans. And in fact many
pedestals are designed so that the -- if you want to
consider that pathway, it would be exactly the same as the
Mark III. Tonere is no -- there would be no water directly
underneath.

MR. EBERSOLE: So you're saying there is no
discreet plan --

MR. VILLA: That's correct.

MR. EBERSOLE: -- to intercept with water or not
to intercept with water --

MR. VILIA: That's correct.

MR. EBERSOLE: =-- that's an open principal
consideration?

MR. VILLA: That's correct.

MR. EBERSOLE: Do you have any favorable direction

that you want to go if you were going to press the AE?
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MR. VILLA: No, I don't.
MR. EBERSOLE: So we have no direction in that
direction?

MR. VILLA: No.

29

MS. HANKINS: My name is Deborah Hankins, I'm with

engineering General Electric. We did consider flooding th

drywell cavity in terms of the probabilistic risk

assessment. In fact, most of our accidents were terminated

by the assumed flooding of the cavity via introduction of
water into the suppression pool allowing that water to
overflow into the drywell cavity.

At that time it was assumed that the fission
products were used as terminators and there was no further
risk from the plant. We analyzed the capability of the
core to eat through the 15 feet of base mat. Our codes
indicated that the corium would not make it through the
base mat before freezing. All failure loads of the
containment in terms of fission product release considered
the air bone pathway, in other words, the containment woul
fail due to say, gas generation, prior to any -~ even
uncertainty considerations of base mat penetration.

So in summary, having a liquid core catcher, if
you will, present in the Mark III containment is
insignificant in terms of its risk reduction, but it was

considered.
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MR. EBERSOLE: Thank you.

MR. QUIRK: I think one of the significant
features of pressure suppression, of course, is the ability
to direct heat from the reacto: to the large stcrage pool,
if you will., But it has high heat capacity and can take on
this heat without needing active containment cooling
systems in the near term. And it enables the operator to
focus on a singular most important thing, which is to align
his pumps with that water to cover the core, and secondary
after ne has established that to bring on containment
cooling systems.

MR. EBERSOLL: Now having got this in
configuration you know, of course, you have a limited
storage capacity which of course is extensive and very
large but eventually you have to get the heat out.

You have two ways of doing it. You can run
through the exchangers and evaporate that through their
secondary, or you can do it by brute force which is water
cooler. The older designs had, you know, shut down
condensers. Somehow we got away from them which I thought
was a little sad and got into these heavy massive water
circulation systems which require extensive power.

How do you rationalize your move towards that end
with the obvious heavy dependency on heavy power?

MR. QUIRK: Well, going away from the isolation
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condenser and adding the RCIC on a suppression pool gave us
the best of both worlds. Ané I think that's what it is.
Fcr example the RCIC makes up the reactor and the high
pressure conditions and it's DC operated. And battery
powered. Steam driven. And so it need not have a
dependency on AC to provide makeup.

MR. EBERSOLE: It does nothing to get the heat out
of the suppression pool?

MR. QUIRK: Now the suppression pool functions to
absorb the heat delivered to it. And as you said there is
two ways to remove that heat.

One is brute force, as you say, cooling water to
water. And in the Mark III we have added a feature, that
ycu are going to hear about in the next three days. Which
is a vent -- enables us to open a vent in a containment and
allow the cool to vaporize -- well the water will steam and
then the steam will then be vented outside. And so we can
make up water to the core without AC power. We can
depressurize the reactor without AC power, and now we can
remove heat passively without AC power. And I think that's
a superior feature of this design.

You will hear more about that concept later in the
meetings.

(Slide 6 shown.)

MR. QUIRK: This is a chart that I referred to
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earlier, which is a summary of the design evolution data.

It has another page with it that you mentioned
fuel and fuel geometry and fuel channels and things like
that. And these differences may be commercial impediment,

I guess is one way of saying it. That may be true on one
hand, but on the other hand we have things that offset that.

For example, here we show the fuel geometry anywhere
on BWR/1 from 6x6 to 12x12, and we pretty much locked in on
7x7 throughout the BWR/5 and then we went to 8x8.

And you can see what the maximum linear power
ratio fluctuated around and we ended up on BWR/6 dropping
it dowr to 13.4. And I think when you stand back and look
at this chart you can see all the data and history that we
have gathered, and I think you can see that the last column
really does make steps in the right way. And does tend to
make it more efficient and less expensive.

I mentioned steam separation, external steam drum
was replaced with the internal separators and dryers and
the steam cycle began both and we finally went with direct
cycle.

Recirculation loops, we had multiple loops as many
as five at one time. We reduced that to two loops, and as
you will hear later, on the ABWR the next evolved designs
will have no loops.

(Slide 7 shown.)




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

33

MR. QUIRK: Continuing with the design summary of
some parameters this shows the ECCS configuration for BWR/1
through BWR/6.

We've ended with a high pressure HPCS system that
has its own dedicated diesel it is separated entirely from
division one and two. It also has an RCIC system which is
powered by steam and controlled through DC-operated control
and independent of AC operation. We have, of course, our
low pressure flooding and spraying system.

So we think that we have ended up with a design
that has both flooding and spraying and non AC dependent
make up systems .nd a suppression pool heat sink and we
think it has superior safety features for these reasons.

MR. MICHELSON: From time to time there have been
questions about the spray distribution from high and low
pressure sprays on the core. Are you going back now to the
concept that indeed you can take credit for a spray
distribution?

MR. QUIRK: We have documented that the spray
distribution is not important, that the water comes in and
you get what is referred to as counter current flow
limiting. Which is steam rushing up through the central
channels holding the water above the core. The water will
accumulate there and then go down the peripheral bundles

and come up through the core.
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So we've shown through rigorous analysis and also
testing that the testing spray distribution for those is
not important.

MR. MICHELSON: Why do you continue to call it a
spray just simply because it's becoming a stream? It is
just a water injection from the top is all it amounts to,
doesn't it?

MR. QUIRK: Well that's true it provides --

MR. MICHELSON: Since you were continuing to use
the word spray I wondered if you drifted back to being able
to start to :-ake credit for distribution?

MR. QUIRK: Well, no. We haven't, Mr. Michelson,
but the spray offers a feature that just has more tolerance
for forgiveness.

For example, we don't do this and we don't suggest
anyone does it. But if you postulate a penetration failure,
for example, in the bottom of the vessel which could result
in fluid escaping you have the ability to spray the fuel
from the top. And no one wants to postulate things like
that and you take steps %o assure that won't happen --

MR. MICHELSON: In order tc take credit for core
cooling from the top you have to have the integrity of the
bottom of the vessal yet, don't you?

MR. QUIRK: I wouldn't think so.

MR. MICHELSON: How do you get the counter current
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flow up the channel --

MR. QUIRK: Well if there is no counter --

MR. MICHELSON: -- with a hole in the bottom of
the vessel?

MR. QUIRK: Well if there is no counter current
flow the spray will cover and go down the channel.

MR. EBERSOLE: Then you need the distribution.

MR. MICHELSON: That's what I was going to say.
You eventually even when you get down to low power when
your condurt flow is reduced don't you gradually regress to
a need for spray distribution?

MR. QUIRK: Well, then the spray distribution
wouldn't be impeded by a --

MR. MICHELSON: Well, of course, I know, but you
then merge into a need for spray distribution don't you?

MR. QUIRK: Right. I would say that it is
adequate under those conditions.

MR. MICHELSON: Have your tests demonstrated the
adequacy under those conditions?

MR. QUIRK: No, sir.

MR. MICHELSON: It is not a postulated condition.

MR. QUIRK: That's right. I'm trying to point out
a defense in-depth argument here.

MR. MICHELSON: You can't really have it both ways

or you can't make your claim for defense in-depth unless
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MR. QUIRK: I understand.

MR. MICHELSON: And I don't believe you have
demonstrated the spray distribution for those conditions.

MR. QUIRK: Okay. I agree.

Before I get into evolution of design through
evaluation of abnormal occurrence, which I have many charts
on, and we're going to go through some of them. I would
first like to talk about evolution through analysis of
operational feedback. I have one chart on that.

(Slide 8 shown.)

MR. QUIRK: And it identifies that we have a
reliability engineering operation which is an independent
group at GE that analyzes feedback from operatiny plants
worldwide.

We get data from around the globe and we process
it in our computers. We do periodic trend reports of these
results and show performance by system and major component.
The line organization at GE and the reliability engineers
review this data for application to a plant to enhance
maybe plant safety or to indirectly enhance through
increased capacity factors.

MR. MICHELSON: Excuse me, to what extent now are
you using the output of the revised NPRDS system and INPO?

MR. QUIRK: We're wired -- we're plugged in on the
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NPRDS system and INPO extralaterally. Engineers evaluate
that data base as well as our own.

MR. MICHELSON: You have on-line access then to
the NPRDS system?

MR. QUIRK: Yes, yes, we do.

MR. EBERSOLE: Joe, implicit in what you say about

evolution is the thesis that evolution is always towards
better things. Yet when the M.B.A.'s from the Ivy Leagues
get their hands into your management that can be
contradictory and you may not have the superior product you
might just have one that makes more money.

Do you think all of your evolutions have been

progressive towards safety?

MR. QUIRK: I personally do, Mr. Ebersole. 1I've
had debates with some people, including some staff members,
about evolutionary features and the staff pointed out one
feature, the Mark III containment design pressure was 15
PSI, and they noted that was not an evolution of
improvement, if you will. And I definitely disagreed with
that because the design margin from the calculated pressure
in the containment to the design pressure is the highest on
the Mark III than it is on the other, even though the other
containments are higher pressure.

So there may be some evolutions that I haven't

come across that maybe aren't an improvement. I haven't
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MR. EBERSOLE: Well, just a few weeks ago, I was
out at your ancient Humble Bay Plant -- which I consider it
being tragically shut down, it looks like a very good plant
to me.

Anyway, it ies going for a variety of reasons, and
1 saw a feature there which I was subsequently unable to
find at any of the diagrammatical presentations. It was
the fact that apparently there ycur reactivity ccntrol
system had individualized raw discharges where the common
dump volume, should it become solid, would really not
provide a common mode failure since there were individual
reliefs on each discharge pipe. I take this as just a case
in point.

I haven't really verified it, but you had a degree
of independence in that old design that you don't have
today. But it appears that way and I would like to have
you kind of look that up. I'm having trouble finding out
the true facts of the case.

MR. QUIRK: I will indeed.

MR. EBERSOLE: Do you follow me?

MR. QUIRK: VYes, I do. I will look that up and
I1'1l get back to you.

Kevin, will you note that.

MR. MICHELSON: You do understand the question,
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don't you?

MR. QUIRK: I do understand the question. Would
you like for me to say it in my own words?

MR. MICHELSON: Yeah, I would like to know so when
I hear the answer I was sure you understood the question.

MR. QUIRK: Well, as I understand the gquestion,
Mr. Ebersole thinks that Humble Bay design has a relief on
each discharge line of the control rods such that should
the discharge volume not permit discharge into it that this
relief would enable the discharge to occur and the rods to
go in. 1Is that in essence to --

MR. EBERSOLE: Some other tank or some other
receiver?

MR. QUIRK: Yes.

I would like to put up 2 summary chart here and
kind of walk you through where we are now and where we're
going.

(Slide 9 shown.)

MR. QUIRK: We are now going to begin the
discussion on abnormal occurrence. And I will talk about
the Dresden 2 event what happened there, what lessons
learned, and what actions we have taken. The same with
Browns Ferry Fire, and the T™I accident, the Oyster Creek
event, and the Browns Ferry 3. This is not the salesman

approach here, Mr. Ebersole.
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MR. EBERSOLE: Yes, Joe. Of course, you know that
was just an aside. I know you're no salesman.

MR. QUIRK: 1I've been called worse.

MR. EBERSOLE: i'm speaking about the true
salesman.

MR. QUIRK: The Dresden 2 event was in June of
1970. And it began with feedwater control problems that
resulted in a reduction of reactor pressure. The
containment and main steam line were isolated but the
feedwater continued to fill the vessel. The operator
assumed manual control of the feedwater and he relied on a
faulty level indicator, which was stuck in the low position.
So thinking that the reactor was low on water level, he
cranked the feedwater system up until water overflowed into
the steam lines.

And the two-phased mixture in the steam lines and
the high pressure caused the safety valve to lift and the
discharge from that -- this is of a design, I might add,
that had pipe safety relief values. And the safety valves
had a handle on them to facilitate maintenance of the
safety valve and this discharge from the safety valve
impinged on a maintenance handle causing others to
partially open.

So we had an adjacent safety valve partially open

discharging to the drywell causing high ambient conditions
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1 and damaged cables and equipment.
2 MR. MICHELSON: Wasn't that actually the handle
3 that actuates manually the safety valve or some otpe:
Q 4 handle? I thought it was the manual actuation for the
5 safety valve.
6 MR. QUIRK: Well, I believe you can -- it was a
7 maintenance handle to facilitate maintenance.
8 MR. EBERSOLE: Joe, were these cables that were
9 damaged assigned to any critical safety functions? The
10 reason I'm asking that is, of course, is you are supposed
11 to have pretty good cables for the drywell.
12 I used to advocate that you go in with a steam
13 jenny and clean the whole thing up, but I always got thrown
;’ 14 out. Here is the case where you did it anyway. Were those
15 cables in the category of safety grade cables that are

16 needed?
17 MR. QUIRK: I really don't know the answer. I do

18 know that remaining equipment was available to safely shut

19 down the reactor to follow the level, but I would have to

20 surmise that some safety cables were damaged.

21 MR. EBERSOLE: Well, see this then is a little
@ 22 contradictory to the thesis that we’re supposed to have

23 environmentally qualified equipment in here.

24 MR. QUIRK: You're getting a little ahead here.

25 Let's go through the lessons learned.
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MR. EBERSOLE: Okay, all right.

+iIR. QUIRK: The lessons learned from this event we
feel are listed here. The operator should not rely on a
single level indicator, because it can be misleading and he
was trained to look at others and be aware of what
conflicting information he may be getting.

Automatic protection we thought should be provided
to prevent overfilling the vessel. We thought that the
containment environment can be more severe than the
then-current design basis.

MR. OKRENT: Excuse me. Was the steam line
consciously designed to withstand the forces that could
arise should it be flooded?

MR. QUIRK: Yes, it is.

MR. OKRENT: It was then for Dresden?

MR. QUIRK: Steam lines? Water?

I don't know the answer.

MR. MICHELSON: We sure understood what you did
say though at least there are several additional forces if
you fill the steam lines partially with water. One of
course is simply dead weight. Another perhaps more
significant one is hydraulic perturbations that occur when
you start putting colder fluid into a steam flow line.
Which might tend to open valves that wouldn't otherwise

open, so forth, or to introduce additional loadings on the
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piping. I think it was that later type -- well, it was
both types that Dr. Okrent asked about.

Now, what was your reply, is it that you're not
sure of any of the reply or just the hydraulic loadings
from the steam condensing?

MR. QUIRK: I took Dr. Okrent's question to be was
the design basis for that piping -- did it include the
flooding load as as well the two phase discharge.

MR. MICHELSON: By "flooding load" you meant dead
weight water.

MR. QUIRK: Dead weight water as well as loads as
the result of flashing. And I do not know the answer if
the original piping had that as a design requirement.

MR. MICHELSON: There is an important aspect of
that and that is what dead weight overflow leads the
isolation valves to operate because you may have put extra
moments on the valves now which prohibit them from
operating, even though you haven't overstressed the
material itself. So there is a lot of ramifications to the
question.

MR. EBERSOLE: Yeah, I was going to say there is a
systematic effect here you are describing in that one valve
affected another valve and I guess if a designer worked at
it he could make a complete domino job.

MR. QUIRK: Yes, okay, let's continue with some of
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1 the other things we found out, you are right.

2 We felt a lesson learned also was to remove the

3 test handles from the valves. That it would reduce the
Q 4 likelihood of their being opened by jet impingement from

5 the discharge of adjacent valves that the safety relief

6 valves we felt also a lesson learned would be that they

7 should be piped directly to the suppression pool.

8 So the actions I've listed on this page and on the
9 next page retrace the lessons learned one or two and say we

10 did it.

11 (Slide 10 shown.)
12 MR. QUIRK: I think this is an example of learning
13 from experience that happens in the field and having
Q 14 follow-up action that adequately corrects the point.
15 MR. OKRENT: GESSAR is the design of the steam
16 lines and the things in the steam lines based on the

17 assumption that the lines may partly flood or fully flood?

18 MR. QUIRK: Yes, sir.

19 MR. OKRENT: And this includes unsteady forces

20 that could result, so forth?

21 MR. QUIRK: Yes. Now, we =--

22 MR. OKRENT: And the the NSIV's are included in
', 23 this as to functionality?

24 MR. QUIRK: Yes, sir? Now this may seem

25 contradicting in that one of the fixes was to put in a high
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ievel trip, which would prevent the overflow of water into
the steam lines. But we have identified an alternate backup
to decay heat removal, which uses these steam lines that
fills them purposely full of water and then opens -- we
open a safety leak valve and take the water back down to
the pool and we have another way of establishing
commur.ication with the pool, and for that reason these
lines have been analyzed for the weight of the water.

MR. MICHELSON: Now that's analyzed just for the
dead weight?

MR. QUIRK: Yes.

MR. MICHELSON: I think the question was more
emcompassing and was your answer that you are handling it
for the more encompassing question?

MR. QUIRK: PFor failure of the high level trip and
the resultant dynamic forces due to failure.

MR. MICHELSON: Now it gets you into a little
difficulty as RCIC or HPCI happen to be operating when you
get into your overflow condition because now you've got the
water flow down to the HPCI turbine and RCIC turbine and
they will start getting intermittent slug flow and I'm not
sure those turbines are designed for intermittent slug flow
of this nature. They were tested a long time ago for water
pick up and not for slug flow.

Has that been included then or how do you handle,
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if you overflow the steam line, how do you keep the water
out of the RCIC line for instance or the HPCI line which is
also getting overflow because of vessel level.

MR. FRAHM: Ron Frahm, NRC staff.

Number one, on GESSAR there is no high pressure
core injection HPCI, but it has a diesel driven turbine.

Number two, the other qurstion about water
hammering the MSIVs, normally the valve is closed before
you get into the situation where you have two-phase flow to
the steam line.

MR. MICHELSON: Normally, you shouldn't overfill
the vessel either, so I'm not sure I understand your reply.
Because normally is not any longer applicable.

MR. FRAHM: You had a transient situation here
where you had the overfill. And normally in a transient
situation on a BWR the MSIVs would be closed.

MR. MICHELSON: Yes, and normally you wouldn't
have the overfill either, but something went wrong so if
something goes wrong I'm not sure that the MSIVs are closed.

And RCIC -- you are right. This is now a diesel-
¢riven HPCI so RCIC still would be a problem --

MR. FRAHM: RCIC is still a problem but what Mr.
Quirk is talking about the alternate decay heat removal you
would have long since been gone, you would have been a low

pressure mode and RCIC would not have been running anymore.
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MR. MICHELSON: I would like to have for the
record you recheck with your people and see if you have
indeed designed for dynamics effects of overfill and not
just the static loadings and did that include the RCIC
steam line as well or any other steam that's being taken
involved in the process now.

MR. QUIRK: All right.

MR. OKRENT: When you are designing for dynamic
effects, I'm interested in knowing whether these include
water hammer and if so, how you quantify the forces that
you think you need to design for with regard to the water
hammer.

MR. EBERSOLE: 1In that connection, Joe, if you get
into this mode where you are overfilling eventually the SRV
or some sort of V's someplace are going to see water
suddenly when they heretofore have been seeing steam; is
that correct? Your valves will they suddenly see water?

MR. QUIRK: Let me say that the fix -- one of the
lessons learned and the actions taken was to put in a
redundant high level trip.

MR. EBERSOLE: I know.

MR. QUIRK: So there is a protective fie!” that
has been added.

MR. EBERSOLE: I know, you put an intercept in

front of what was a problem. At the same time you are
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still invoking the use of that I suppose under controlled

circumstances. But are you sticking to the notion that you

can accidently still overflow and impact on these SRV's

suddenly with water?

What I've always wondered about, you know, when
you suddenly fill a vessel which is relieving steam, with
steam relief valves, as the water approaches the valve, if
it is coming pretty fast, the valve undergoes some shocks
as it goes through a phase change. Are the SRVs and other
valves competent to cope with that transition phase from
steam to water?

MR. QUIRK: We'll answer that question.

MR. MICHELSON: I'm a little surprised that you
are attempting to design for all of these funny effects
when you have already put in a redundant safety grade means
for preventing them because there is a number of other
cases where that's all that stands between you and a mildly
large disaster you must depend upon redundant safety grade
equipment and here though you seem to be telling me that in
addition to the redundant safety grade equipment you design
for the event. Anyhow I'm a little surprised if that's
true.

MR. QUIRK: Well I pointed out that that may be a
contradiction, earlier, and the reason that we do was

because we also use the steam lines to purposely flood them
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for certain conditions.

MR. MICHELSON: Bnrt not under this circumstance.
That's just dead weight loading that can be handled.

MR. OKRENT: 1Is the high water level trip safety
grade? 1 thought I read that it was commercial grade,
although it may be redundant. Did I misread?

MR. QUIRK: I think on some designs it is
commercial grade. On BWR/6 I believe it is redundant and
we will confirm that for you.

I'm told by the staff that's true.

MR. OKRENT: I'm sorry. What is true?

MR. FRAHM: The staff required that the high level
trip be safety grade on the later designs. There are few
earlier designs, BWR/4s, that have as Mr., Quirk said the
commercial grade safety trip. I can't answer if we backfit
those or not but we required it on the newer plants.

MR. OKRENT: The staff hasn't seen fit to do the
same on B and W plants hasn't it?

MR, FRAHM: I can't answer to the B and W plants.

MR. OKRENT: Very curicus staff, I would like to
see if there ever were any discussions on this point and
was anything written down.

MR. QUIRK: We'd be interested in that answer too.

(Slide 11 shown.)

MR. QUIRK: Let's see if the subcommittee is
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interested in pursuing on each one of these.

We have talked about Dresden 2. I'm prepared to
talk about the Browns Terry fire and the TMI accident and
Oyster Creek and Browns Ferry in that format. 1Is the
subcommittee interested or would they like to pick one or
how would they like to proceed?

In the interest of time recognizing we are
probably getting late already.

MR. EBERSOLE: Joe, I of course remember the
Browns Ferry fire very well indeed. At the time of the
design process of Browns Ferry fire there was a tremendous
hullabaloo about whether there should be an auxiiiary
shutout center. In fact, GE fought it tooth and nail all
the way through but it was put in any way.

Do you in your new 4designs now, could you say a
word or two about your refinement of that design how it is
better than it used to be. And what you do to make it at
least provide the instrumentation contrci functions, I'm
sure it doesn't provide the fire pump power funtions for
shut down in case of intense fire which involve large areas.

MR. QUIRK: Yes, I will.

MR. MICHELSON: When you say yes, you will, are
you going -~

MR. QUIRK: Right now, yes

(§lide 12 shown.)
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MR. QUIRK: The actions taken on GESSAR as a
result of the iessons learned from the Browns Ferry fire
are listed here.

It is interesting to note that at the time of the
Browns Ferry fire the GESSAR 1I fire protection systems
were in the process of being designed. And as you know,
Mr. Ebersole, right after that there was a REG-guides and
NUREG documents and SPR's that required fire hazard
analysis as well as generic descriptions of capabilities to
defect and suppress fire,

And the GESSAR design was subjected in great rigor
to this scrutiny. And it included, by the way, the
redundant single failure proof remote shutdown panel
located in separate environmental areas of the auxiliary
building such that no envirormental phenomenon could take
out both divisions of the remote shutdown station.

MR. EBERSOLE: We had the privilege not long ago,
about three weeks, of listening to the folks and staff talk
about fire protection. And found the curious fact now, in
talking about fire protection they were in a highly
compartmentalized mode of operation that they weren't
talking about fire protecticn in a systemic sense which
would incorporate considerations of the design of the
remote panel, whether or not local fires, say intensive

fire, in intake buildings or cable tunnels or wherever,




would have compensatory controls and provisions in a
centralized and distant and immune facility to cope with
those unique fires in sort as is usual we found fire
protection compartmentalized like most other areas of
expertise,

I take it that your fire protection is in a larger
context that you look at it in a systemic context and that
your records say I can't generate a fire anywhere with my
fire gallons of acetone and keep us from shutting down safe.

MR, QUIRK: Yes, sir, I will say that.

MR. MICHELSON: 1Is General Electric including fire
protection in its scope of supply and its design.

MR, QUIRK: VYes, it is.

MR. MICHELSON: What type of fire protection are
you putting in the spreading room?

MR. HOLTZCLAW: Mr., Michelson, we will be talking
in more detail about the specific analysis that we have
done on our external vents for fire protection.

But there is one feature of GESSAR with regards to
the so-called cable spreading room in that it doesn'l have
the -- a cable spreading room per se that's been typical of
all other plants., But what the design does have then is
probably multiple areas where potential fires could cause
damage to cabling in general.

And it ended up that we evaluated multiple areas
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of the control rom where such threats exist, We do have,
and I think we will indicate this in some more detail the
suppression capabilities in area by area.

MR, MICHELSON: In order to -- just for the sake
of efficiency let me tell you what I would like to hear
about at such time as you get to the part of the discussion.
Generic issue 57 has not yet been prioritized by the staff
and therefore it apparently wasn't addressed by you people
at least in the formal sense., 57 deals with the effects of
inadvertent actuation of fire protection features on
equipment and so forth,

And I would like to hear sometime during the next
couple of days how you are handling 57 even though you
apparently weren't required to address it formally. Thank
you.

MR. EBERSOLE: Joe, I think this is a good place
to jump ahead. I'm sure you're going to talk to us later
on about the UPPS system. I've been an advocate of that
system for 16 years and I'm just so pleased I just can't
even wait to see it appear.

I want to ask you this, though, and I just pick
this as the point to do it. In the design of that system
if you pay attention to how it you can make it a defense

against numerous unigue accident sets, one of them would be

fire. On the other hand, you can design it on point basis
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for which it is onrly good for compensa*ing for weaknesses

in a few other systems,

Would you argue that that system in itself is a
good defense against fire if it is properly designed and
located and otherwise considerations given to that aspect
of the weakness of the current fire protection rationale?

MR. QUIRK: I would not, Mr, Ebersole. If we have
learned one lesson, I think, in this industry, I think one
of the lessons we should have learned is that you start
with a fairly simple concept and then you beyin explaining
it and reviewing it and separation criteria and redundancy
and complicated logic pnd you end up with -~ it is not very
simple anymore and it is fairly complicated and the
reliability may be reduced even.

MR. EBERSOLE: Right, but would you say the UPPS
is no protection against fire?

MR, QUIRK: I would say that it is not intended to
protect against fire. It is intended to do one of three «~
three safety functions, Which are to depressurize the
reactor, enabling the alignment of the diesel fire pump
systems to pump into the reactor or even a fire truck
connection so it can pump into the core.

80 the two functions are depressurization and core
make up. And then the third function it provides a vent

which enables the containment chamber to be vented,
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Allowing pass of decay heat removal.

MR, EBERSOLE: So it would not, at least in the
present rationale, cope with an unexpected fire of a large
size in an office building someplace.

MR. QUIRK: Not designed or intended for that.

MR. EBERSOLE: 1 think that's going to be an
interesting discussion., It seems to me to be a rather
catch all, if you look at it.

MR, QUIRK: We have a section, Dave and I here, it
is the insights of PRA and things like that. And I think
we can get into this discussion there. But the long and
the short of it is the dominant accident sequences in our
BWR/6 that lead to core melt are extended blackout events
and so this system was aimed at knocking down the dominant
sequence and reducing the overall core melt probability by
order of magnitude.

MR, EBERSOLE: 1It's selective in its capabilities
to improve, it improves the few what you considered to be
needed places but not wholesale bunker-type approach?

MK. QUIRK: That's right. Nor even seismic and I
think we ought to own up to that, The system is not
intended to be a seismic one due to the purchase of air
operated valves and operational analysis and things like
that.

MR, EBERSOLE: Okay.
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MR. QUIRK: Maybe we are going to -- we have all

talked about TMI and we are going to get more into the PRA
so I don't think we have to go into that. And the Oyster
Creek event was really unigue to the 5-loop plant where the
operator inadvertently tried to close all the recirc loops
and thus interpret the natural circulation but because of
the bypass lines he wasn't able to do that even though he
tried. And it really doesn't apply to the BWR/6. But the
Browns Ferry 3 partial scram maybe is of interest 2nd so
maybe we ought to jump to that.

(Slide 13 shown.)

MR. QUIRK: Now if I was any good at sales I would
have skipped over this one, too.

The description of the event., It was in June of
1980, where there was a manual scram and the normal control
rod insertion did not occur when the scram buttons were
pushed. That is 10 of the 185 control rods were fully
inserted prior to manual scram. And that was because they
were coming down on power. They had dropped down about 35
percent power and you do that by putting in some control
rods. So 10 were already in prior to the manual scram. 77
rods failed to insert fully upon wanual scram. They did
partially insert.

The operator then went through procedures that

allow him to recharge accumulators, drain the scram
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discharge volume and hit it again. And 59 rods then
remained only partially inserted after that attempt. So he
wert through the third marnal scram and 47 rods remained
partially inserted. And on the fourth they all were fully
inserted. And that whole sequence took about 14 minutes
from the first scram attempt.

MR. EBERSOLE: You are talking about lessons
learned. You might mention the statistical estimate of the
probability of that event as calculated prior to its
occurrence. I think it was like ten to the minus ten or
something.

MR. QUIRK: I think that's probably in that
neighborhood.

In the lessons learned we felt that you should
guard against an obstruction obviously in the scram
discharge volume and the scram discharge instrument volume.
We have a diagram we are going to present sometime during
these two day meetings to diagnose that and talk about it.
The design of the scram discharge volume and the instrument
volume connector pipe or pipe vent should not produce a
trap or a local seal. That is make sure there is a
positive vent there. The intent -- we specify in our
interface requirements that it should be a positive vent,
but sometimes those vents are hooked up to other systems

and sometimes what you think is a positive vent turns out
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1 really rot to be.
2 Avoid interference with the clean rod waste drain
3 system with the operation of the scram discharge volume and
Q 3 instrument volume system which I just alluded to. Reliable
S opening of the scram discharge vent line valves was a
6 lesson learned. And alequate vent or drain capacity to
7 insure rapid drainage of the scrm discharge instrument
8 volume.
9 MR. MICHELSON: When you talked about preventing
10 obstruction I didn't see listed the individuval discharge
11 lines themselves which have to come out of the reactor and
12 snake around and eventually get to the modules.
13 Were there any lessons learned there? That of
6 14 course didn't actually happen, but it is another form of
15 obstruction.
16 MR. QUIRK: I'm sorry. What is the obstruction on
17 these lines?
18 MR. MICHELSON: Pinching off of the discharge
19 lines individually or in groups and thereby pinching off
20 the ability of a section to expose the core --
21 MR. QUIRK: Our evaluation did look at that, and
3 22 in fact that is exactly what would have to occur to prevent
(‘ 23 'that rod from going in. A full 100 percent crimp of the
24 line. If it was completely severed circumferentially that
25 would not preclude the rod from going in, or if it was
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partially crimped it would not preclude, but if it was
totally crimped it would. And our evaluation showed that
we felt that would be unlikely.

MR. MICHELSON: Well, I notice in your new designs,
of course, you have taken apparently greater pains to route
this away from high energy pipes and so forth but you are
saying that wasn't a lesson learned. That there is some
other reason then for your new routings. And if so what
was reason for bringing chem on in a significantly
different manner?

MR. QUIRK: Well, as a result of this event we
didn't make those kinds of changes to the BWR/6. In fact,
the action taken at the earlier plancs was to design the
scram discharge volume along the lines of the BWR/6 volume.

MR. MICHELSON: I'm not talking about scram
discharge volume. I'm talking about the routing of the
individual discharge lines from each and every control rod
drive unit.

MR. QUIRK: Okay. I do not know of any action
that was taken along those lines as a result of this event.

MR. MICHELSON: Well your design is significantly
different than with the BWR/S.

MR. QUIRK: I think that's just through evolution.

MR. MICHELSON: You mean you went to all the extra

pain of bringing it out away from the steam lines just from
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evolution?

MR. QUIRK: And system requirements on separation
and pipe whip and segregation of high energy lines, yes.

MR. EBERSOLE: Joe, this whole visit to the Humble
Bay plant reenforced a position I already had. Wnich was
if one thing, as you say, could add redundant and diverse
instrumentation and stack instrumentaion all over a system
which has intrinsically and fundamentally got some problems,
in general that's not a mode of operation to be preferred.

One ought to pick a system that doesn't have
problems in the first place and then improve on it if you
have to. Not overcome intrinsic problems with it. You
have added redundant and diverse instrumentation, and of
course you are trying to overcome the potential of this
common dump volume from being plugged up with water or
whatever. I mentioned, I think, and I'm not certain that
Humble wouldn't do that.

But there is another thing. The logic here -- and
I guess I will stick to this till the day I die I think one
ought to know the rods are home before you close the exit
path. Do you follow me?

MR. QUIRK: Yes.

MR. EBERSOLE: How the language can lead you down
the primrose path either that or your redundant vent and

drain valves. They are not redundant to open, they are




61

1 redundant to close. And the good reason for that is in the

2 current Hatch report. Have you all got the Hatch report?

3 It is a scenario of unbelievably ineptitude operations, et
Q B cetera. Where they ¢éid have only single drain valves and

5 those leaked. The membrane didn't fail, I think that had a

6 probability of here like ten to the minus fourteenth or

7 something, but the valves stuck open.

8 Isn't it true that when you say redundant here you
9 mean redundant to close? This is not a four-valve matrix

10 you have put in, is it?

11 MR. QUIRK: Let's see now, redundant to close?
12 MR. EBERSOLE: To keep it from leaking once you
| 13 execute a scram.
b’ 14 MR. QUIRK: Yes, I understand.
15 MR. EBERSOLE: It would take a four valve matrix
16 to also guarantee it opening plus the monitoring on the
17 first failure of each. I don't think you have gone that

18 far. Am I right?

19 MR. QUIRK: I believe you are right., It is

20 redundant to close and not to open.

21 MR. EBERSOLE: These catch phrases can lead you

22 straight down -- well the uninitiated can think you have
Q 23 done a good thing but you have only made it worse, and even

24 the context I'm talking about you've made it easier to

25 close the dump volume.
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MR. QUIRK: I understand fully your comment and I
think we have talked about this before and I guess we
continue to agree to disagree.

MR. EBERSOLE: Right.

MR. QUIRK: The design has been shown to have
excess volume in it so that with the valves closed and even
at a high level fill point there is sufficient volume to
take the discharge.

MR. EBERSOLE: Well maybe that great step to
gravity drop rods out of the steam separator will fix it.

MR. QUIRK: I will say that in the ABWR
presentation you will be probably gratified to know that we
don't have a scram discharge volume anymore.

MR. MICHEL3ON: How do you handle the interface
now between the scram discharge volume and the clean rod
waste system? Or is that a part of the scope of supply as
well?

MR. QUIRK: It is not a part of the scope of
supply. But we have taken steps to insure and have the
owner check to insure that there is a direct vent path and
that if the connects to another system, that he assures
himself that that connection provides a vent path. Our
guidance was even more strange than that. It was have a
dedicated vent path and don't hook it up into another pipe.

MR. MICHELSON: Dedicated to atmosphere?
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MR. QUIRK: Yes.

But what I wanted to point out before we leave the
Browns Ferry 3 event was that this problem was as ; result
of an earlier design that had two volumes a discharge
volume and an instrument volume and there was a pipe that
connected the two. And it was a blockage in the connecting
pipe that caused this event. And that the solution that
was implemented in the field was to have a common volume.
One discharge volume with instruments mounted on it and
thus it prevented this same thing from happening, although
Mr. Ebersole will point out that there are still other
possibilities of having the discharge volume full and thus
not enable a scram.

And we believe we have addressed that by providing
additional instrumentation to monitor the level and even
the temperature so it would detect leaking values to begin
with,

(Slide 14 shown.)

MR. EBERSOLE: It is always possible to tie a
loose design together with string of various sorts.

MR. QUIRK: This I will skip through in the
interest of time, because I think it is a good news story
and it is one that we like to tell at General Electric
Company.

We have multiple test facilities in our plant in




San Jose that test anything from the critical heat fluxes
in the fuel assemblies to the suppression pool dynamic load

3 phenomenon to the materials, laboratories and the test
(\’ B before use is empluyed where ever possible. And I will

5 admit a lot of these facilities came in after we had a

6 fleet operating.

7 But better late than never and we have learned a

8 lot from these test facilities and it is helpful to support

9 the fleet in its operating history and we take great pride

10 in the test facilities we have at GE and we always make it

il a point to show guest visitors a tour of these facilities.

12 MR. MICHELSON: A test of particular interest and
S8 13 one you may hear a little more about from time to time is a
'. 14 test to assure the operability of certain isolation valves

15 under the dynamic conditions they were .ntended to see when

16 they were put in, for instance isolatio. valves designed to

17 intercept full pipe breaks downstrea..

18 Can you tell us briefly what you have in mind for

19 testing such valving to insure that indeed under these

20 conditions it could intercept the break or maybe you have

21 no breaks that have to be isolated with such valves in that
22 case you wouldn't need a test. I'm sure there are but I
. 23 just -~

24 MR. QUIRK: Let me refer to a test here of the

25 main steam isolation valves.

N S DU
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1 MR. MICHELSON: Well, let's not use them because

2 everybody is pretty familiar with main steam I'm thinking

3 of the little more mundane ones.
Q B As Jesse pointed out, reactor water clean up
5 isolation valves are always good ones, because you can't
6 use the check valve on the supply side there so the valves
7 have to intercept the break. Anud it is about a six-inch
8 line break outside the containment at full temperature and
9 pressure.
10 So what kind of testing is General Electric going
11 to propose for their scope of supply for the reactor water
12 clean up plan? Maybe you don't have the answer at the
13 moment. Maybe in the next two days we could get just a
Q 14 brief discussion of that aspect. RCIC line is another one

15 that might be of interest.

16 MR. EBERSOLE: Joe, once you show us how well

17 these valves are going to do this job a subsidiary aspect
18 of this is, how well are they going to work after 25 odd

19 years with the surveillance test that you put on to show

20 that they can still do it?

21 MR. QUIRK: That's a tough one. I don't know.
s 22 MR. EBERSOLE: I know. There are ways to go at it
' 23 though, like truck measurements or whatever.

24 MR. MICHELSON: But you'd like to at least be sure

25 that when you start out that it would work and you then
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experience such a break that you have to get inte the aging
arguments which is another whole field.

I'm wondering which assurance you have initially
that these values would be able to intercept che break that
tiuey are designed to intercept. Keeping in mind flashing
fluids, two phase flows, flow rates several times normal,
whole differential pressure at the time of final exposure,
choke flow through the valve at the time of final exposure
ana so forth., These are all the real world effects that
that value sees if there is a break downstream it is trying
to intercept.

MR. EBERSOLE: The alternative is the design
approach which says so I can cope with an extended run down
or blow down. As some plants, I think notably Limerick, is
showing they can do pretty well with this in certain cases.

MR. QUIRK: What do you mean by extended blow
down?

MR, EBERSOLE: They can take a prolonged blow down
at least on steam side.

MR. MICHELSON: They really can't take the -- if
the valves fail to function they can't handle it they
cannot not handle an indefinite blow down reactor water
clean up.

MR. EBERSOLE: Oh, I know, I didn't mean that. I

said in special cases like steam supply to the HPCI.
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MR. MICHELSON: They can't handle it there either
for very long periods of time., They really haven't
addressed that. They're depending upon redundant systems
to isolate eventually.

And here I would hope that the answer -- the
answer is obviously on reactor water clezn up there is a
redundant isolation valve arrangement my only question is
are we sure ii will work. Because if one valve doesn't
fail to function the other one may very well fail also for
the same reason mainly it wasn't designed to handle that
kind of blow down conditior but redundancy is not an answer
it has to be gualification by testing which is kind of what
your slide was talking about.

Mk. QUIRK: Are you also including the check
valves?

MR. MICHELSON: No because on the supply side you
can't use check valves., On the return side you can use a
check valve for one of the valves, which you do.

MR. QUIRK: Which we have.

MR. EBERSOLE: This is the out bound flow.

MR. QUIRK: This is the section line off the
recircs in the line.

MR. MICHELSON: 1It's a blow down -~ it's a six-inch
break in the recirc line outside of containment.

MR. QUIRK: We will add that to the list,
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(Slide 15 shown.)

MR. MICHELSON: One question along the same line,
you are designing completely the reactor building and the
the divisional walls and things of that sort. You are
compartmentalizing the buildings to your specs?

MR. QUIRK: Yes.

MR. MICHELSON: None of that is outside -~

MR. QUIRK: We are talking about the nuclear
island which includes the auxiliary building and the fuel
buildings the rod waste building and the diesel generator
building and the control building.

MR. MICHELSON: Auxiliary building is what we used
to call the reactor building, I guess, it is outside of
containment now and you are now going to be using that term.

MR. QUIRK: Yes.

Well, purposely in the interest of time, I skipped
through the testing.

We encourage and welcome any of you to San Jose to
have a personal tour of these facilities. If you haven't
seen them, I would recommend that you do. A lot of
interesting information and data is being developed and
applied because of these facilities.

MR. MICHELSON: One brief question on testing of
the suppression pool process. You went through a large

number of Mark 11l tests to demonstrate the viability of
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this process. Sometimes in the next two days could you
have somebody tell me very briefly how you finally
determined whether or not entrained air in the pool was a
problem or a non-problem keeping in mind that the air comes
in with the steam and the steam is rapidly condensed and
leaves finally entrained air that then bubbles up to the
surface and leaves again. 1Is that entrained air a pumping
problem for the RHR system?

MR. QUIRK: No, it is not.

MR. MICHELSON: But do you have some tests results
that simulated that situation sufficiently well so you can
say it is a non-problem? Or is it just that you think it
is a non-problem?

MR, QUIRK: The discharge points through the
quenchers are in an elevation above suction points for the
RHR g0 any erntrained air does not get down to the elevation
where it can be sucked in.

MR. MICHELSON: Your suction is now at the bottom
of the pool?

MR, QUIRK: Yes.

MR. MICHELSON: In earlier models -~

MR, QUIRK: It is off the bottom some amount but
it is still -~

MR, MICHELSON: Four or five feet off the bottom

as opposed to near the top as it is in some other earlier




designs for Mark II, for instance.

Then another guestion I would like to hear about
in the next couple days is I'm wondering in PRA whether or
not you figured the finite probability of value rupture.
Some PRA's for like Limerick which we just got done
retaining, they do have a finite probability valve rupture.

THE REPORTER: Would you please keep your voice up.

MR. MICHELSON: 1In the case of GESSAR if you do
experience the RHR value rupture which is the first value
out board of the suppression pool you proceed to drain the
pool into that area you will tell me how you confined the
drainage and what the ultimate effect is and so forth,

Or are you going to tell me it is incredible it is
not a part of your PRA?

MR. QUIRK: We have looked at that.

MR, MICHELSON: 1Is it credible or incredible.

Other people in doing BWR's are claiming it is credible you

put a low probability on it but when you started looking at

the consequences it begins to get a little more interesting
even though it is a low probability event.

MR. QUIRK: We have evaluated that.

MR. MICHELSON: And you will tell me in the next
couple of days?

MR. QUIRK: Yes.

MR. MICHELSON: That's all I really wanted to know.
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MR. ROSENTHAL: Jack Rosenthal. I think that you
will have to provide a better description of the location
of the ex-guenchers and the RHR. Our recollection is
somewhat different than yours and maybe now or later we
could draw him a picture and I can point out where those
items are. That always helps.

MR. QUIRK: Well, that picture I don't think will
serve the purpose.

MR. ROSENTHAL: Perhaps just point that out or
later.

(Slide 16 shown.)

MR. QUIRK: Mr. Rosenthal, handed me this picture
which is of a Mark III and you can see the SRV discharge
line that comes off the vessel and goes into the water.
This is not to scale, I don't believe., But it doesn't show
the suction relative to this discharge.

MR, MICHELSON: How far from the bottom is the
discharge quencher?

MR. QUIRK: So what I propose to do -~

MR, MICHELSON: 1 asked a question.

How far from the bottom is the quencher? Five
feet?

MR, QUIRK: Let's's see here, five foot four.

MR. MICHELSON: Where is the RHR suction relative

to the bottom of the core?
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MR. QUIRK: I'm going to have to show that from a
picture. I don't recall what it is.

MR. MICHELSON: All right.

MR. EBERSOLE: That's a poor cartoon because it
shows a potential for suppression bypass in the pipe and
that's not --

MR. QUIRK: Yes, that is a very poor picture. It
is not that way at all. In fact it enters the water on the
drywell side so that there is no potential for that kind of
stuff. This isn't GE's slide.

Okay. I would like to wrap up this #:ction and
move on to the rest of the program, but what I've hoped to
do here is go back over and show you that the GESSAR design
has not been revolutionary, evolutionary is a better word
that we hope we have left with you today. And that it
takes the strength and the benefits of experience from
different features in the reactor designs and containment
designs as well as abnormal occurrence and operational
feedback and testing results.

And we believe that all of these have been
incorporated and wrapped up in the BWR/6 Mark II1I making
that a very very safe design as we will talk about when we
get to the period.

MR, HATCH: Joe, 1'm Steve Hatch, ACR's consultant.

An important aspect of any PRA is the frequency of
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initiating events.

Could you comment on the evolution of the GESSAR
design with respect to how often you expect the planc to
trip and perhaps what insights your data evaluation team
that you described earlier might have gotten from other
utilities or perhaps the Japanese with respect to keeping
the frequency of initiating events to a minimum.

MR. QUIRK: Let's see. Let me talk a little bit
on that. If this doesn't fully address your question, we
will get into when we get into the details of the PRA,
because initiating event frequencies were an important part
of that.

Earlier Dave Okrent was saying that there are
never a different internal staff memos that talk about
differing opinions but that didn't prevent the staff from
having many differing opinions with us. And one of them
was initiating event frequencies and that we took the data
and analyzed the data with respect to the actual BWR/6
configuration. And we tossed out data that didn't apply to
that design because of evolution features that, you know,
designed that problem away.

And we, you know, with our system experts applied
the data to our actual capability and ended up initiating
event frequencies which were much different from the staff

and we couldn't resolve this dispute. And the staff ended
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up using their number, which we felt was conservative.

But we also felt that it kind of became a moot

point when we looked at the enhanced capability RCIC system

that would operate to handle initiating frequencies that

resulted in say a blackout event and with the up system you

know. It tends to make the argument not too important when

you can take the conseqguences and show acceptable results.
S0 we felt that rather than get into a knock down

drag out over the initiating event frequency numbers that

we would show the capabilities of existing system or the

new system that we added that would offset that,

1 don't know if that's responsive to your question,

but technically we will talk more about the actual numbers
and which data points we tossed out.

MR, HATCH: I guess 1 was more interested in
whether there were any particular design evolutions that
had been done specifically addressing the reliability
question, That might be of interest to bring up.

MR. QUIRK: 1 see.

MR. EBERSOLE: Joe, when you do talk about this
later I wish you would tend to the fine structure of what
is an initiating event., If I say an event is a spurious
scram because somebody hit something with a broom or
something and it was just an exercise of the shut down

function. That didn't really trigger a safety system in
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MR. QUIPK: Yes, okay.

MR. EBERSOLE: That would be true if in the course
of the accident -~ I'm not sure this always take place --
you maintain the configuration of normal modes of operation
if you swung into bypass and taper down the main feeds and
you didn't ask RCIC or HPCI or any other critical systems
to jump up and do their thing. I call that a benign shut
down, And that's really not an initiating event in the
context that time talking about.

On the other hand, if you demanded that a bunch of
systems stand up and answered without fail that is. The
fine structure of this I think needs to be addressed when
we talk about initiating events.

MR. QUIRK: Okay. We'll do that,

MR. MICHELSON: Did you say that RCIC had some
enhancements? And if so when are you going to tell us
about these?

MR. QUIRK: 1I'll talk about it now,

The design requirement that the license design
bases for the RCIC system is that it handle blackout for
two hours. Our GE design specs for BWR/6 say four hours.
80 our design exceeds the licensing requirement,

In meetings with the staff I observed that we had

often undersold the capability RCIC system and for reasons
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much better capability beyond two hours or even four hours.
And the staff felt that if that was so it would be
important to say because in the PRA if you can say you can
withstand a total blackout for four to six to eight to ten
hours that was a very important feature and it ought to be
quantified.

80 as a result of their request GE provided an
analysis on the actual equipment capability to withstand a
blackout situation. And along with that submittal we
identified some design changes that were common sense we
felt and would facilitate the operator in surviving the
blackout.

Now, the staff interpreted these changes to mean
you needed to make these changes in order to accomplish the
extended blackout capability but we didn't communicate very
well + .th them that that is not the case. That it just
enabled them to survive the event without leaving the
control room, for example. And that in some cases he could
have access to a valve and switch it from the suppression
pool to the condensation tank. He could go out in the

building and do that., But there are other cases where

maybe he couldn't, So I'm not saying all the changes.

MR, ROSENTHAL: Excuse me. If you go back to the

initiator, which 1 think is where the question was more
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We're under the general impression that things

like the turbine control system, which has been a

traditional source of spurious trips is probably better

designed.

There has been a lot of electrical-type electronic
instrumentation control type initiated spurious trips of
the plant and CESSAR design probably has an overall better
instrumentation control system with respect to spurious
trips through the solid state equipment trips -- so at
least in == I could speak in a qualitative fashion along
with what one would expect less spurious trips at least
from the GESSAR plant than from earlier designs. We have
people in the room who could speak to it quantitatively.

MR, MICHELSON: That wasn't my question and that
wasn't the train of thought., The train of thought was
consideration of what had been Jone to RCIC to enhance it,
And you told me you are really doing various things or
taking advantage of things that are already features
already there to move it on up to maybe ten hours.

MR. QUIRK: Right.

MR, MICHELSON: 1Is the ventilation system in your
scope of control? Which is one of pinch points on making
RCIC last for ten hours.

You're designing the building. Are you also
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designing the heat removal capability from the rooms so
that you are arsured that it will work like you think it
will work?

MR. QUIRK: Are we?

VOICE: VYes.

MR, MICHELSON: One of the design requirements of
your heating and ventilating designers then is lost of
off-site power, There is a heat removal mechanism in the
RCIC room that will take heat out for ten hours or control
heat for ten hours?

MR. QUIRK: No not in the RCIC equipment room we
evaluated the -~

MR. MICHELSON: How do you take credit for ten
hours of opotottbn if you don't take heat out? Whatever
the feature is that's what 1'm trying to get to.

You sre supposed to be “elling me what you've done
to make it last ten hours in a power blackout.

MR. QUIRK: We have Don Knecht here who is ~~
wait a minute -« you Don are scheduled to give a
presentation on blackout?

MR, ENECHT: No.

MR, QUIRK: Please come up.

MR, KNECHT: I am Don Knecht with the GE System
Engineering Department,

The RCIC room temperature was studied as part of
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our safe blackout evaluation., What was found was that by
taking credit for the heat sinks in the unleaded piping and
also in the walls and the other equipment in the room, that
the room temperature would not exceed the equipment limits
for. 1 believe, it was on the order of 12 to 16 hours,
something in that order.

S0 there was substantial capability in that room,
provided that we use the condensate storage tank as a
source of cold water for the RCIC turbine,

MR, EBERSOLE: Well, does this put the pinch point
back on the batteries?

MR. KNECHT: It 4id in our back analysis,

MR. EBERSOLE: 1've never been really able to
figure out if it was worth anything or not but if you
didn't want the pinch point to be on the batteries you
could cheaply avoid it., You could just put an engine
driven DC charger on the system at modest low cost, 1
don't know whether it is worth it or not, of course. But
do you consider that pinch point to be a place that you
would want to make a cheap improvement.

MR, KNECHT: Well, I think when we looked at the
results of the blackout analysis and tried to weigh that
against the PRA results that going much beyond ten hours «-

MR, EBERSOLE: Didn't help you out? Can you hang

out for ten hours on the batteries?
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MR. KNECHT: Yes we can go that long.

MR, MICHMELSON: I would like to pursue the rest of
your answer since I didn't come back to get some
clarification,

I1f you are lasting 12 to 16 hours I'm very
surprised that you aren't in thermal equilibrium by that
time and you can go on forever, Your heat sinks it's a
strange calculation that will last for 16 hours and yet
apparently then reaching a limiting point. So I'm a little
surprised on that., What temperatures did you reach at the
end of 16 hours?

MR, KNECHT: I believe it was -~ my memory is
unclear on the exact number, but I believe it was on the
order of 175 degrees or something of that order in the room,

We have the report here 1 can look it up for you.

MR, MICHELSON: Can we just get a copy of the
report instead?

MR, RUBIN: 1I'm Mark Rubin from the reliability
risk assessment group. ! think that the committee should
be aware this is an area under active investigation. The
ultimate capability of the RCIC system is one we are
evaluating now and discussing with General Electric,

MR, MICHELSON: That's fine, That's great.
However, ! would like to read for myself,

MR, RUBIN: We are still continuing our evaluation
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of it also.

MR, MICHELSON: Another question, Whatever your
calculation shows to be the 16 hour conditions in the room,
are you qualifying them all equipment associated with RCIC
in that area for that condition?

MR, KNECHT: fThe qualification limits or basis for
the equipment is 12 hours under -~ it's a slightly
different envelope tha~ what we have under a blackout. But
we have considered the equipment capability in excess of
what it is actually being qualified for. What it would
realistically be -~

MR, MICHELSON: Can you give me a number for the
classification then., What is it?

MR. KNECHT: Looking here at the results -~

MR, MICHELSON: You can answer this all later, if
you prefer. Why don't you answer it later after you have
looked it up.

Because another guestion I would like to have
answered ist what have you done about fire protection
features? Which are up in the range of actuating now?

What have you done about the steam isolation features which
when you get up to these temperstures they think there has
been a steam line break? MHow d4id you handled this whole
thing to assure that for 12 hours nothing will go wrong,

which 1 think is the position you are taking? It will take
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MR. KNECHMT: 1 can addresa those later on,

MR, MICHELSON: And also address the electronic
governor on the qualifications of *hy govarnor that you are
going to use on the RCIC turbine.

MR. KENECHT: That one ! might be able to answer
gquickly.

MR, MICHELSON: Why don't you do it all laLs
though for the sake of tim.,

MR, KNECHT: Fine.

MR, QUIRK: We still have a gquestion over here
that 1 would like to take up later as well as -~ but let me
understand what I think your guestion to be,

Are there hardware improvements that we have male
that lessen the demand “or scrau or traosient eventy fyom
occurring?

MR, HATCI':t Perhaye *» you go throurh your
description of the GESLAR catign {f there are certain
instrumentation and controls that have been changed or any
set points that have been lowered with the specific iInter:
to reduce the demands on tne safety system I think is
appealing.

MR, KNECHT: Okay.

MR, QUIRK: Dr, O ut, tha. cosclndes t*,;s

portion of the presentatien,
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1 could continue with the next one.

MR, OKRENT: Well, according to the agenda this
was about the time for a break, BSo ! would suggest that
do that at this time and try to be back in ten, but
certainly take no more than 15 minutes,

(Recess taken,)

MR, OKRENT: The meeting will reconvene.

1f 1 understand where we are on the agenda, we
have gone through GESSIR evolution, Have we finished
description of GESSAR 11 Nuclear Island, or have we not
begun it?

MR, QUIRK: No, We have finished that, by
definition,

MR, OKRENT: All right, In that case, current

83

status of severe accident policy., And 1 guess the staff is

up first,

MR, THOMAS: Just in the interest of time, I'l]l be

very brief,
MR, OKRENT: You don't have to be brief,

MR, THOMAS: There is a lot of history of the

severe acoident policy statement, I won't burden you with

going back through all of that,

I think the important thing is on September 19th

new Reg. 1070, whieh contains the proposed severe accident

policy statement was sent to the commission for theilr
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approval by second key 84 370. Second key 84 370
recommended that the commission consider approval of the
policy statement in an open meeting.

And on October 9th, 1984 the commission held such
a meeting. During that meeting the commission had a number
of questions for the staff, and we understand the
commissions, in the process of formalizing these questions
and will submit them to the staff for their response.

In fact, I understand the staff maybe has already
received some of these gquestions.

The staff expects to be able to respond to these
questions during the course of the next couple of weeks and
is optimistic that the commission will approve the severe
accident policy statement shortly after receiving the staff
response.

MR. OKRENT: Do you know what the nature of these
guestions is?

MR. THOMAS: I don't.

Dino, can you add anything? Do you have any feel
from your attendance at the meetings?

MR. SCALETTI: I don't think that they were too
specific at the meeting. They did indicate they would put
them all in writing and submit them to the staff the
following week. And I know that some indicated they had

many, some indicated they didn't have any at all. That's




10

11

12

13

14

15

16

17

18

19

20

21

22

24

25

85
the best 1 can tell you. Just general discussion about
policy and the need to have a policy in a relatively short
period of time.

MR. THOMAS: One thing that is important is from
the discussions at the meeting and subsequent staff
discussions, it is our understanding that at least the
commission has exnressed no concerns exclusively about the
requirements of the severe accident policy statement as
they would apply to standard design such as GESSAR. So
that's one area where we are not expecting guestions.

MR. OKRENT: Maybe Mr. Savio can find out for us
by tomorrow what the guestions are.

MR. THOMAS: That was all I was going to say on
that subject.

MR. OKRENT: Let's see, then. Can I ask one or
two gquestions of the staff.

Does the staff feel that the draft severe accident
policy statement gives it guidance on how to make decisions
regarding the level of safety it should seek in a new FDA?
1 believe the new policy statement somewhere says that
future plants should be safer, or words like this.

Do you feel that you have guidance. And if so,
would you explain the guidance to me.

MR. THOMAS: Beyond what you have said, we would

be hard pressed to say tnat the draft policy statement
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provides any more specific guidance.
MR. OKRENT: Well, how is the staff going to
arrive at judgments as to whether a new FDA conforms with

the commission's wishes that new plants be safer?

MR. THOMAS: There are a number of requirements in
the policy statement for new standard designs that have not
been requirements for previous designs, at least as
explicitly.

Besides having to comply with the latest version
of the standard review plan, the severe accident policy
statement would have us consider the unresolved safety
issues, the medium and high priority generic safety issues,
and so on. It requires the technical resolution of these
issues, perhaps in anticipation and in other cases before
the generic resolution of these issues are arrived at.

That sort of thing, I think, plus reguirements for
design improvements such as the TMI rule requirements,
gives us some sort of -- some assurance that at least these
matters have been considered, along both deterministically
and with insights from the PRA.

Of course, the use of the PRA is somewhat nebulous
too. The policy statement, draft policy statement, doesn't
give us explicit guidance on what is an acceptable
criterion for use of the PRA. It talks a little bit about

the safety goal. It said that we have explicit orders not
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to use the safety goal. Nevertheless, the direction we
take should be congruent with the evolving safety goal.

So I think having directions to look at more
specific deterministic matters than we have in past reviews
atd to use the PRA for insight, that's the way we believe
that was intended for us to assure ourselves of this plant
was -- that this dezign is at least as good as those that
are out there now.

MR. OKRENT: I must say I would be hard put to
explain to the committee what the staff's method of
deciding a new plant was safer was from what I've heard.

Weren't near-term construction permits supposed to
look at generic items and develop safety issues?

MR. THOMAS: No, they just had to satisfy the CP
and L rule.

MR. OKRENT: It had to have a PRA, but they didn't
have to look at the =--

MR. THOMAS: The requirements for the near term --
maybe we are talking about two different things. Prior to
the severe accident policy statement drafts, the near-term
construction permit applications that were pending at the
time of the T™I accident did not have to do with PRA; they
only had to satisfy the --

MR. OKRENT: I'm sorry. There was a group of

plants that had to be with PRA as part of their --
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MR. THOMAS: We're asking for any new applications,
be they standard or custom, to do a PRA. The policy
statement currently says that for reactivated CP's they
will be considered separately. The policy statement is
silent on that. That was a fairly recent change.

MR. OKRENT: I'm sorry.

MR, EBERSOLE: May I ask a gquestion on that?

PRA suggests a sort of continuity -- well, if you
could state the picture in its overall context. But there
are really two aspects of the containment design that
mitigate it. And then there is an effort at preventing,
which can run the gamut from not too good to very good
indeed.

I think this plant here has got a good a chance as
any I know to prevent core melt -- a great deal better than
most.

What does that buy them in the context of reducing
requirements on containment design? Anything? What is the
rationale? Can I get a set of words someplace that gives
me a practical approach which is guaranteed that I can
follow and not get in trouble later? I see ourselves on
the horns again, and I don't like to stay there.

MR. THOMAS: I believe the policy statement goes
into striking a good balance between prevention and

mitigation. Beyond that it doesn't give much in the way of
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guidance.

We have essentially the same dilemma you have:
which basket should we put our eggs in? How can we be
assured we have the right eggs in the right basket? It is
really left to judgment.

MR. OKRENT: Has the staff made some kind of an
estimate of what the containment performance for GESSAR II
is, given a severe core accident?

MR. ROSENTHAL: Yes, we have --

MR. OKRENT: On the average, as it were, over the
range of accidents with their presumed frequency?

MR. ROSENTHAL: We have estimated conditional
consequences, yes, and those estimated conditional
consequences are lower for GESSAR than for other PRA's that
we have in review. That's a very measured average
statement. But in any case, one can look at conditional
consequences, either from GE or from the staff, and compare
them.

We are also struggling with a containment
performance goal as part of the safety goal evaluation plan,
as you know. And I think that the original conce:in was
that there would be a trade-off between prevention and
mitigation unbounded, and one would end up with arguments
on very low estimated core melt frequencies in a paper-thin

containment.
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And that is not the case in practice. We don't

see claims for across~the-board -- in other words, concern
for very, very low for sacrificing the containment
integrity. So the hypothetical question of striking this
balance just doesn't seem to be a2 pragmatic problem when we
look at actual proposed plants like GESSAR.

MR. EBERSOLE: Wouldn't this plant -- since it has
this low probability of core melt, and it employs a
pre-accident venting method to enhance the reliability --
wouldn't it be a natural successor for it to fall into a
post-accident venting approach with due regard for control
of fission product retention in the venting process?

MR. ROSENTHAL: Well, we would -- GESSAR will -~
or the applicant referencing GECSAR would use the then-current
version of the GE emergency procedure guidelines, and those
include provisions for wet-well venting.

MR. EBERSOLE: 1I'm talking about post core damage.

MR. ROSENTHAL: Post core damage, yes.

MR. EBERSOLE: Which would suggest some additional
treatment of the discharge, effluent discharge.

MR. ROSENTHAL: Well, in many of the --

MR. EBERSOLE: Down raw discharge.

MR. ROSENTHAL: In many of the sequences in the
GESSAR PRA's a containment is assumed to fail due to

hydrogen phenomena, which is a method of venting, in its
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limit, and one locks at the efficacy of -- well, the
fission product distribution including the efficacy of the
pool, and one concludes that the conditional consequences
are acceptable and are low compared to other designs that
we have seen. Now --

MR. MICHELSON: I have a question for Cecil Thomas.

You remember earlier this morning we discussed the
fact that certain of these generic safety issues are not
yet prioritized, and therefore really haven't been
considered. In the severe accident policy I don't
reccllect that they differentiated between those that might
have been prioritized and those that might not have been
prioritized. Is that correct?

MR. THOMAS: It is my understanding that the
severe accident policy statement explicitly says that you
will achieve the technical resolution -- you will consider
and if necessary achieve the technical resolution of the
unresolved safety issues and medium- and high-priority
generic safety issues. And I believe the staff interprets
that, any issues that were identified had to at least go
through that ranking process and be labeled one of those
three.

MR. MICHELSON: It did actually identify the
medium and highs on those?

MR. THOMAS: Yes.




®

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

92

MR. MICHELSON: So I guess until such time as it's
deemed to be medium or high or something, you can avoid
that issue completely in looking at GESSAR.

MR. THOMAS: Well, I would prefer not to say we
could avoid some of the --

MR. MICHELSON: Well, in reality you are avoiding
it until such time as it is prioritized, I assume, unless
you can show me in some other way it is addressed. Ard I
didn't find it in the document that I read. The SER didn't
address those issues that hadn't been prioritized.

MR. THOMAS: That's the way we are using the
proposed policy statement.

MR. MICHELSON: But that seems then to be
consistent with the severe accident policy statement.

MR. THOMAS: Yes.

MR. MICHELSON: Thank you.

MR. EBERSOLE: The one with a one-horse shake.
It's the entire conversation. Some people seem to advocate
it, but I don't. And what seems to come out of this is,
considering the capabilities of suppression pool, are we
saying that what this looks like is, we need what I would
call an extremely robust dry wells, which guarantees
suppression, and then a more or less standard approach to
the residual part of the containment design? Is that what

I'm beginning tc see come out the shadows here?
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MR. ROSENTHAL: Yes.
MR. THOMAS: Yes. We have to be careful here.
The staff is not a designer. We -- Even though on

occasion we do tend to get into the design rart of it. Bu
what we have to do is evaluate vhat was presented to us.
And we find it it is either acceptable or not. The
criteria, as Dr. Okrent éutrently has pointed out, aren't
always that helpful to us. That's the posture we are in.

MR. EBERSOLE: The criteria more often than not
come out of a mental design, anyway.

MR. ROSENTHAL: May I just offer a word on the

USI's and generic issues.
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1 was involved in some of the policy writing. And

I see this thing in a much more positive light. Now, if
you go back a little bit, the hearing boards have
prescribed how the staff treats generic issues. And with
three reasons -- three ways of treating it on any plant:
either it is not applicable, or it is fixed on that plant,
or it can be postponed in terms of if there is time to
repair it. And we have to make those findings on every
single operating license.

Now we go to ==

MR. MICHELSON: Just for clarification before you
proceed. You make those findings on all generic issues -~

MR. ROSENTHAL: On all =--




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

MR. MICHELSON: -~ irrespective of whether

prioritized or not?

MR. ROSENTHAL: On USI's.

MR. MICHELSON: Oh, on USI's. Okay.

MR. ROSENTHAL: On USI's. And in normal LL, you
will find a section which describes the status of each one.
It is not applicable. It has been fixed on that specific
plant, although the generic problem is still there. Or
alternately there is time and expectation it can be
resolved. ETS would be the third category.

Okay. The managers, our manager said, "No. Wait
a minute. We don't want to keep just pushing things off.
Let's actually get some of these things resolved."

And I think that the policy statement is a much
more positive thing where the goal was not to indefinitely
push things off in the future., but to actually get stuff
done. bt resolved. So I think it is a much more positive
thing.

MR. MICHELSON: We are not questioning the USI's.
We are questioning the generic safely issues and how they
are being handled. I don't think anyone is questioning how
the USI's are being handled.

So in the sense of GSI's, I'm not sure there is a
positive step being taken, unless the staff has already

decided that it's a medium or high priority issue. And
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until they decide, nothing happens even though it might be
a high or might be a USI if they stopped to think about it
for a moment.

But until they stop to think about it in some
future schedule, nothing will happen. That's the thing
that concerns me.

MR. THOMAS: To say nothing will happen may be
just a tad of an overstatement. If in the regulatory
analysis it is determined that it should be backfit on
everything, sure.

MR, MICHELSON: The problem is, of course, the
staff is not obligated to make a conscious examination of
the issue, since it hasn't yet been prioritized. But they
might make an examination anyway, and that's great. I wish
they would with every one of these items, document that
they have looke? at them. I cannot find such documentation.
So it is a happenstance if you do look at something and you
decide to treat it anywhere.

MR. EBERSOL%: I have to say, I hope we are going
to eventually ge. rid of this need for what I call point
type backfitting. We have got to quit that. That will
kill us all., We have got to have a distant immune backup
capacity that eliminates the deeper point backup -- or
backfit. We find the vulnerability, but then we say, "Oh,

well, I can cope with it."
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I think this plant is moving toward that kind of
capacity. Or it can.

MR. THOMAS: I certainly agree with you on the
point backfit. You know, it is a timing problem. It is a
trade-off. It is a compromise situation. You have got to
stop somewhere. 1 prefer to see backfits and any kind of
new requirements considered in an integrated fashion as
oppcsed to, "Hey here's a band-aid approach for this
particular problem."

To be able to factor that into the PRA you
somewhere along the line say, "Look, we have gone far
enough. We have been reviewing for umpty-scrunch years.
We're going to lock at this in an integrated fashion."
Otherwise you are forced tyv go the point route, and that's
not the most desirable.

MR. EBERSOLE: We have been on the point backfit
road for 20 years. Our plants look like barns with 40

uthouses on them. And I would like to get away from that.

MR. OKRENT: Let's see if we could get back to the
guidance the staff may think it has or it has adopted on
the decision-making as part of this draft severe accident
policy statement.

And let's look at the role of the PRA.

Can you give me in some specific fashion what you

think the role of the PRA is, the role of cost benefit
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analysis, the role of other considerations in
decision-making on, for example, the advisability or not of
additional features and what these other considerations are?
Do you have some kind of a cohesive policy that you use in
this regard?

MR. THOMAS: Let me just say that was an agenda
item for tomorrow morning. We had a presentation prepared
for it. Would you like for us to try to anticipate that?

MR. OKRENT: No. If in fact --

MR. THOMAS: I believe at 8:45 in the morning. We
can certainly cover those subjects then.

MR OKRENT: I must confess when I looked at the
agenda I couldn't tell that staff was going to answer this
question at that time. But if you tell me you are, I'll
wait.

MR. THOMAS: We will.

MR. OKRENT: Among the things I'll be interestead
in hearing about are your views on discount rates and
discounting and the role of uncertainties, the role of
things that are left out of PRA's. Everything that you
think in fact is relevant to decision-making. If you
haven't mentioned anything, I'll assume you think it is
irrelevant.

We will wait until tomorrow morning at 8:45 on

that.
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Do you have any more to say at the moment on the
severe accident policy statement?

MR. THOMAS: No, sir.

MR. OKRENT: I guess we should ask GE for their
comments ir this area.

MR. SHERWOOD: 1I'm Glem. Sherwood.

With regard to the framework for issuing final
design approvals to standard plants, we at GE feel that the
current version of the severe accident policy paper is
adequate to provide the necessary policy framework for the
commission to begin issuing these.

I guess it goes without saying that that the
commission has no policy at this stage of the game for
issuing final design approvals to designs such as GESSAR TV
new plant applications, even though there may not be in the
U.S. in the immediate future, and our own example is that a
final design approval without the severe accident part was
issuad to GESSAR roughly in July of 1983, and this
application is only to plants which already have
construction permits. And this turns out to be a number of
cancelled plants around “he U.S5. So technically the GESSAR
review really has no product in terms of that application.
And we feel that's very unfortunate, since the GESSAR
review was very exhaustive, and I think we feel

demonstrated that the BWR/6 Mark IIl GESSAR design is a
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very thoughtful design in terms of forgiving design with a
number of improvements which I think meets the spirit of
the severe accident policy paper, as well the committee, in
terms of a safer plant.

So therefore, with the approval of the current
framework in the policy paper, this would then enable the
NRR to, as it were, upgrade the FDA for new applications
and would remove any restrictions which the FDA now has.

With regard to let's say the spirit of the paper
in terms of a safer design, I have also addressed that
point, and we believe that our presentations today and
tomorrow will show that the considerations that have been
given by our design groups to the various concerns over the
last several years have resulted in a lower core melt
probabilities and lower dose rates off-site for severe
accidents, and a number of other modifications which we
believe makes the GESSAR BWR/6 Mark III the safest LWR in
the licensing process today.

And that is essentially a summary, Mr. Okrent, of
our position on the policy paper. I would be happy to
answer any questions.

MR. OFRENT: Any questions at this time?

MR. EBERSOLE: Glenn, I hear what you are saying.
There is no market for it. And I guess one of the major

reasons for that is just the staff agree to say that they
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are going to give it a great deal of further massage down

the road, and how are they going to certify guarantees they
are not, and what controls they are going to put on it so
they don't have to. I guess the details any sort of
certification of components and equipment, or something. I
don't know what the picture is. It is as nebulous to me
what plent might see later, as it must be to you.

Does the staff agree they have got a fix on this
point with attention to details that can in fact establish
a basis for building it without extended and extrapolated
future requirements?

MR, SCALETTI: Well, I can say that our review has
progressed considGerably, and we are nearing the completion
of this preview, and I think in this latest supplement
indicate our conclusion is we believe it can be built
safely and operated safely providing satisfactory
resolution of the remaining issues. Yes, I believe we have
a handle -- a fix on tho plant. I believe the review has
progressed and we should be able to say that someday soon.

MR. SHERWOOD: Mr. Ebersole, with regard to your
comment abcut the =-- no interest within -- at least no
domestic interest for new plants., I think that you
certainly know there is interest around the world {or new
plants. And in that environment, at least in our

participation and RFP's to date, all of these countries of
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interest have required that the plant be licensed in their
own country.

Now, we have explained, of course, the fact that
the GESSAR has the FDA, but of course we all realize that
technically we still have the limitation in the U.S. 8o
therefore it would certainly clear the air or U.S.
competition around the world in comparison with the convoy
plant and the various other plants which our competitors
are licensed by their authorities.

MR. OKRENT: I guess I have a general kind of
question for GE.

1t appears that public opinion in the United
States is such that the public is not convinced that
nuclear plants are sufficiently safe. At least this is
what I ascertain from such polls of public opinion as are
reported. I must confess I've also ascertained it from the
opinions of the professional people with who; I have
contact who are outside of the nuclear industry. And for
example, it wouldn't suprise me if the National Academy
were to support research studies or to look at what kind of
research programs should be done on what are called the
inherently safe reactors, whatever those are.

Is it GE's position that they're thinking about

some other reactors than GESSAR II, and GESSAR II is really

some kind of a giant step safer, and if théy knew this they
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would feel, you know, look at other inherently safe
reactors. This is an inherently safe reactor. They would
only -- if we were only on TV, that would be the result.

Or that these really are safe enough, but we just have had
problems that the public has a different opinion and somebody
is going to have to figure out how to do it, but it is not
GE. Or just what is GE's thought on this rather complex
question?

MR. SHERWOOD: Well, I'll try to respond to that.
I'm not sure what the GE corporate view is, but I'll give
you my personal view.

MR. OKRENT: Sure.

MR, SHERWOOD: With regard to -- You asked a
number of questions, but I'll try to respond to each one of
them, if I can.

I think with regard to the issue of the public
concern -- and I think we all see that I see that in my
neighborhood and even my wife asks me occasionally about
the things.

But I think I certainly feel, and I think our
staff does, that with the passage of time when the public
sees nuclear power plants operated better, with improved
staffs on each -- within each utility and with the info
having ita'impact and when the availability improves and

the trips are reduced and in general let's say just the
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malaise we have seen in this country on plant operation
tends to wind down, hopefully then, with the improved
availability, rates will improve at the same time. That
probably the attention we hope will then turn away from
plant safety and maybe other concerns, whatever they might
be. Maybe it's Star Wars.,

But I think there is probably enough things going
on in the paper that certainly with TMI happening as it did
five years ago, to be a cause for concern by the 50 percent
of the public, or 45, whatever, whatever the polls show.

With regard to -- so I don't think there is
anything dramatic that can happen to change the public
attitude unless there is an OPEC disaster, other than
essentially safe operation over a number of years the whole
fleet of white water reactor plants, both the B's and the
P's. And certainly we have a clue that that can happen
with the experience of a number of the utilities in the
U.S. and the Japanese and the Swiss. As you well know,
some of their records are -- I guess for lack of better
word -- impeccable.

With regard to the new designs, as you well know
we are a big company that had designed a lot of big
equipment like generators, steam generators, and so forth.
So the philosophy in a company like ours is one of

gradualism and evolution. And we look at the BWR/6 as an
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evolution over -- as Joe Quirk said -- over essentially 20
to 25 years of & number of designs, where one can get to
the point where one can expect a plant to operate with a
fairly sophisticated availability base and sophisticated
record.

And that doesn't mean that some new plant might
not come on the horizon in a decade or two to come, such as
PIUS, but certainly a utility would not want to experiment
#ith a billion-dollar project such as PIUS. He is more
interested in a safe plant that he knows is operating in a
number of locations and can operate for him let's say over
30, 40 years with low maintenance problems and certainly
minimum problems with the media.

So essentially what we hope to offer, then, with
our BWR/6, is precisely that kind of an offering, namely a
very safe design with an opportunity for high availability
if the utility operates it properly.

And we also are looking at the new designs. As
you will hear later, we are investigating BWR with the
Japanese, and we are also looking with some of our research
groups at various future designs that the DOE has -- we are
in competition with a number of vendors and looking at
modular designs white water as well as feeder designs, and
so forth, But I think we feel that those are a decade or

two away in terms of a practical offering.
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MR. EBERSOLE: Glenn, I was reading the PRA data,
and I couldn't help but notice that the position of a large
loca in the spectrum of accident potentials, one-tenth of 1
percent, I think, or some low fraction of the total risk.
Let me go back to the PRA relationship and at least my
personal opinion of what happened.

We led the public int> their state of disbelief in
the reliability of these things by focusino on the wrong
things. Certainly the public must think that to shut a
reactor down and cool it is an enormously complex problem,
especially if something is wrong with it like that. And we
certainly might come right into their consternation. And
we had a lot from a lot of folke that didn't want to do it
anyway.

1 think there is a lot to be said for reorienting
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