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PROCEEDINGS
[8:30 a.m.]

MR. MICHELSON: This will be the second day of the
meeting of the Advisory Committee on Reactor Safeguards,
Subcommittee on Advanced Boiling Water Reactors.

Yesterday, we heard a number of presentations from
the staff. Today, we intend toc hear presentations by GE. I
believe the staff will come in right after lunch to finish
up on some guestions that were raised yesterday for which we
want to hear a few more werds. After the staff has finished
this afternoon GE will complete its presentation. We will
have to .ujwurn at 4:00 co'clock, te meet people's schedules.

That 's where we are at. Without further ado, I
would like to get started with GE, if you will.

MR. POWER: Good morning. My name is John Power.
I thought I would give a short prologue to today's
presentation. Roughly three years ago, the ACRS expressed a
number of concerns related to divisional separation,
equipment gualification, clean up system, design basis,
break ocut site containment, and severe accident aspects.
Over the last three years we have exchanged information.

In June of last year, in San Jose, we had a
relatively comprehensive evaluation and discussion and
presentation to you, relative to the clean up system break,

the divisional separatiocn, the barriers, the significance of
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the clean up system break out gite containment relative to
total risk on the plant, and the impact on environmental
eqguipment.

At that time, you indicated to us that there was
some need for some additional considerations, examinations,
and review. In the last six months we have put together a
relatively top notch team, that has put this subject under
intense mirioscope and evaluation. What we are here today
for is to present the findings that they have concluded as a
result of this six month study.

Without much ado, I would introduce Craig Sawyer,
Senior GE Management, with the introduction.

MR. SAWYER: My name is Craig Sawyer. I am
Manager of ABWR Engineering for General Electric. I am not
going to stay up very long, except to make a few points.

The first one is the agenda process that we are going to use
for presenting the information to you this morning. 1 am,
of course, leading off with the introduction.

We are going to take you through the design bagis
that we are using for the divisional separation criteria for
how we are treating outside line breaks, fires, floods and

so forth. We are going to carry you through some general

0n

afety evaluations that were done, as well as some very
specific safety evaluations that have been done. Finally,

wrap up with a summary.
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difficulties the plant operator would be faced with in
diagnosing this event and taking actions.

As a result of those deliberations we have made
some minor changes to the clean up system, which we think
will improve the process. First of all, let me dispose of
one other issue that you should be aware of. That is, to
answer some of the ACRS corcerns about having a sufficient
number of check valves to prevent reverse flow of feedwater,
we interchanged the location of the check valve and the
isolation valve in the steam tunnel area sc that there would
be at least two check valves inside the steam tunnel, to
prevent the reverse flow into the reactor water clean up
room.

MR. MICHELSON: Will those valves be or ‘he 181
list for periodic inspection?

MR. SAWYER: Yes. With regard to the emergency
procedure guidelines we ended up deciding that rather than
protect only against the bottom drain line it would be
better to protect against both of the line additions, by
introducing a third valve in the process, so that we don't
require a more or less non-symptom based emergency procedure
guideline which would reguire the operator to diagnose this
event and control the water level below the RHR line.

What we had in place before was good, but thies is

better. Now, the operator doesn't have to make a decision
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about exactly how far above the core to keep the water.

MR. MICHELSON: That's purely a manual --

MR. SAWYER: It's a remote manual valve.

MR. MICHELSON: The one at the bottom,

MR. SAWY:'R: It's gone back to standard --

MR. MICHELSON: 1It's a whole in the bottom --

MR. SAWYER: It's a standard maintenance valve at
this point, right. There are two maintenance valves shown
here and here, and we have basically added a valve here to
give the control room operator an opportunity to close off
the system if the main isolation valves fail.

MR. MICHELSON: That wvalve would not be qualified
for the blowdown flow, but rather for the --

MR. SAWYER: That's correct. The situation would
be, the reactor will have been blown down by the operator
because of his diagnosis that there is energy being
delivered to the reactor building that can't be terminated.
He will take the emergency actions per the EPG's to blow the
plant down. At that time this valve would then be
exercised, to try to terminate the flow.

MR. MICHELSON: That's the valve that we have been
needing all along.

MR. SAWYER: Yes.

MR. MICHELSON: T will takc caze of much of the

problem.
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MR. SAWYER: It will make the operator's life a

lot easier, in terms of control of water level and so forth
after the event. I wanted you to be aware of that, because
I think it will flavor a lot of what you are going to hear

from the team with regard tc the analyses, particularly the
PRA analysis of this event.

MR. MICHELSON: The change back to a purely manual
valve at the bottom drain of the vessel, you have introduced
a little larger hazard now, in the sense that there's guite
a few feet of pipe that could rupture that represented a
leak in the bottom of the vessel as opposed to putting that
valve in remote manual and very close to the drain point.

MR. SAWYER: Yes, but that's an --

MR. MICHELSON: 1It's not a significant point. I
think what you have there is a significant improvement.

MR. SAWYER: We did reviews not only of
maintaining -- of controlling the water level for the
operator for what's going on inside the vessel but alsc the
ability of the operating crew to access the reactor building
to effect termination of the event. Because of the severe
environment that will occur if you don't isclate, it's
necessary to be able to close off things from inside.

MR. MICHELSON: Yes.

ME. SAWYER: That's one of the other reasons why

we did what we did.

ANN RILEY & ASSOCIATES, LTD.
Court Reporters
1612 K Street, N.W., Suite 300
Washingten, D.C. 20006
(202) 293-3950




E.__.,,-_._-_ O e i adE T e it Tl Eln e e e i e e e i e e sy o b y i ma ---—%
M G

ol |

250 |
; 1 MR. DAVIS: Do you strcke that valve per tech i
. 2 gpecs every shutdown? ‘.
3 MR. SAWYER: We don't plan to have this valve part |
4 of the tech specs. That valve will be -- surveillance will |
5 be done on that valve during regular maintenance outages.
3 MR, MICHELSON: By that valve, you mean which |
7 valve? |
8 MR. SAWYER: This one, the new one.
9 MR. DAVIS: The old manual one, is what I was
10 referring to. |
11 MR. SAWYER: We don't plan to stroke it during ;
12 normal operation. It will be checked during refueling :
13 cutages for operability. |
14 MR. MICHELSON: There's no significant problem
. 15 with scroking it during normal operation. You just stroke
16 it whenever you operate the RWCU system, which is not always é
17 continuous by any means? i
18 MR. SAWYER: That's ti~.e. 1If, for some reason, |
19 the reactor water clean up system were to go down, there |
20 wouldn't be a problem. ;
21 MR. MICHELSON: It would be wise to stroke that ;
22 valve when the system is down, to make sure that it's still i
23 operable. j
24 MR. SAWYER: Yes. i
25 MR. MICHELSON: But it's a secondary effect, |
. ANN RILEY & ASSOCIATES, LTD.
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primarily.

MR. SAWYER: Right.

MR. MICHELSON: Its presence, alone, is a
significant improvement.

MR. SAWYER: Yes. With that, let me put John
Power back up to start you through the process of the design
basis considerations.

MR. MICHELSON: I guess when you did all your
pressurization calculations and everything, you have now
gone back and taken credit for this new valve that was
added. It should help you to keep from pumping up the
building any further, and going on into a third division.

MR. SAWYER: The answer is yes and no. Why don't
you revisit that after we have done that.

MR. MICHELSON: You are going to tell us about
that, ckay. Thank you.

MR. POWER: First of all, I would like to indicate
to you that you have heard of station blackout. I am a
human station blackout today. I am operating on RCIC and
batteries only.

[Laughter.]

MR. POWER: If 1 fall down and not do so well, you
will understand why. 1 had a long night. The purpose of my
being here is to set the stage for some evaluations that are

going toc come after me, and to maybe clarify some things
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that in the past have been unclear because maybe we didn't
sufficiently document them in the SAR.

I am going to spend a few rough moments talking
about the ABWR's and the truly integrated plant design and
evaluation. The reason I want to bring that up is, we are
going to talk a little bit about barriers in one case that
must perform their function, and the same barrier under
another set of conditions that is not expected to. The
gecond thing is, I want tc talk a little bit about the
defense in depth that we have on the ABWR that may nct be
recognized.

I will then quickly walk through the variocus
containment systems we have, to maybe give some insights
that weren't previcusly there. The last point down on the
bottom, I will briefly walk through the design bases that we
had put into the SAR in the last amendment, which are
specific statements relative to design basis for a whole
series of events.

[Slides. ]

MR. POWER: What do I mean by ABWR being truly an
integrated plant design? Most other plants in the past have
had varicus significant regulations imposed upon them after
the original design basis, like Appendix R, flooding
analysis, and PRA's came a lot later. This is one of the

first plants, the evoluticnary design of a plant, that took

ANN RILEY & ASSOCIATES, LTD.
Court Reporters
1612 K Styxeet, N.W., Suite 300
Washington, D.C. 20006
(202) 293-3950

e . R R e . = WO



10

11

12

13

14

16

i8

19

20

21

22

23

24

25

253

these into account as the design was being developed,
analyzed and portrayed.

We are not just looking at those items in a
discreet manner, we are looking at them in an integrated
manner. What we are also talking about here is, we are
talking about operational as well as design. Previous
plants were design basis, and the operational data came
later. We have spent a great deal of time looking at
operational events, to find out if those operational events
do indeed have an impact on the design that we currently
have, We talked about that a little bit yesterday, when we
were identifying some of those items, the information
notices.

The third area is, the design that we are looking
at which is somewhat confusing from time to time is, there

is the design basis events and then there are events that

are parallel to them that turn out to be beyond design basis

like ATWS and SBO, wher: there is sometimes confusion about
carrying reguirements from one to the next one. Finally,
there is the severe accident aspects, where you numerically
plug numbers in. In some cases those simplifying
assumptions you made in deterministic are nc longer valid
for putting into the PRA aspect. We ran across a couple of
those.

We loocked at fire, flood, breaks and harsh
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internal and external events, again, in a first principle
manner of rather than later on as a remedial action aspect.
The defense in depth. The ABWR, I think in some
respects, there are a number of barriers that we have that ?
are not necessarily given as much credit as they could be
and the diversity of those structures, such as the reactor
building analysis of the secondary containment which
surrounds the divisional separation zones which surrounds
the primary containment, and that a great deal of the
equipment that used te be in reactor buildings has now been
move into another building in the control building such as
the service water and clean up systems. |
Therefore, you have a great deal of what I would
say a spreading out of risk around the plant, in addition to
having three separate divisicnal arrangements relative to
the ECCS systeme and four divisions relative to the
instrumentation and control.
The 1&C systems. We initially started out as
being digital systems, and we have now supplemented those
systems under special events by hardwiring the high pressure
coolant injection systems, putting the remote shutdown
rooms, hardwiring those different from the control room,
putting a large diversity of power supplies including the

CTG in a different area than the diesel generators are in,

ANN RILEY & ASSOCIATES, LTD.
Court Reporters
1612 K Street, N.W., Suite 300
Washington, D.C. 20006
(202) 293-3%50




(¥

10

11

12

13

i4

15

17

18

19

255

with the capability of connecting with any one of the loads.

The primary containment. If you want to put it
under a little microscope here, we have reduced the piping
systems inside the primary containment, the break sources.
We had on the BWR, an extremely diverse redundant leak
detection and break detection system --

MR. MICHELSON: Excuse me. Before you go ahead,
you had skipped over your figure of the ABWR. 1Is that
really the ABWR now, that slide called advanced boiling
water.

MR. SAWYER: This one?

MR. MICHELSON: That one. 1s that reflecting now,
the layouts that you have piresently?

MR. POWER: It's probably as clcse as we can get
right now.

MR. MICHELSON: Could you send us a copy of that?
We don't have one.

MR. POWER: I will send you a nice color one.

MR. MICHELSON: Yes. The nice understandable ones
are always helpful. 1If you could send us a few copies we
will give them to the members.

MR. POWER: Absoclutely.

MR. MICHELSON: That's the first time I have seen
it laid out in a nice way that it's easy to understand.

MR. POWER: 1In the color presentation -- you can't
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see it here -- it's an excellent cutaway.

MR. MICHELSON: 1If you could send us some copies.

MR. POWER: We could have done that today.

MR. POWER: Absolutely.

MR. MICHELSON: I think it would be helpful for
the members to have it in front of them.

MR. POWER: We have redundant and diverse
isclation systems on the containment. We have extended the
containment capabilities beyond what we currently or
previcusly had, by putting in the COPS system. We have,
again, provided conservative break analysis and effects, of
where we have taken every single solitary combination of
ECCS that you can think about, where its division is, its
break size or it's by ECCS type, and provided the analysis
in Chapter 6.

The secondary containment, again, we have a
limited number of sources in the secondary containment, such
as high energy lines associated with the RCIC. 1In the clean
up system we have moderate energy lines associated with the
RHR. We have put in the divisional zones which are in
there, and those zones are basically hardened for fire and
floed and harsh environments.

What we are going to talk to you about today about
those zones being somewhat softened for a couple cof very,

what we refer to as improbable breaks outside containment.
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Again, we have done fire, flood, adverse environments,
protection. We have gone through all of those and, as 1
said, predominantly hardened barriers.

On the ABWR there's a very unique situation. It
really provides you with protection from the ocutside site
envircnments to the secondary ccontainment that we never had
before in some respects. It also provides accessilble areas
for providing clean or what we call diminished environmental
effect areas for electrical equipment, where we can have
easy access to it, where we don't have to go down into the
eguipment rooms, where we can make adjustments to the system
even if an event were to be occurring in the individual
compartments and we can get access to the electrical rooms.

We put a number cof operational enhancements in.
That building is accessible to provide us with access to the
clean up system, to the spent fuel cocling systems, to the
various ECCE systems, while it operates. It provides easy
access, not hard access.

Divisional separation zones. As I said, we have
three ECCS zcones, and they are basically self contained. We
have other zones which are tiered in the fourth quadrant.

We have some non-divisional areas. We have separate drains
and sumps inside divisional compartments. In many cases we
provide subcompartmentizational protection from components

to anocher.
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The last area is the one that I think was the one
that you are most interested in, the definition and
discussion relative to the barriers between the divisional
separation zones -- between the zones -- between other parts
of the secondary containment, between that and the reactor
building.

What I thought I would do is, run down briefly --
as a result of your request for us to define more clearly
the specific design basis of each one of these systems and
barriers and containments, we put together Section 313,

That went out of here in Amendment 33. What you see in this
presentation are excerpte from that section. I am only
ving to touch on a few of them, and briefly review them
again. 1 am going to walk through the litany of the rector
building secondary containment and on through, down to the
barriers themselves.

There are a couple of items that are very
important. The primary/secondary containment are there
basically for pipe breaks that occur inside the primary
containment. In many cases those breaks are un-isoclatable
and they give you the greatest possible core damage
throughout. They possibly result in radiological
consequences. Therefore, they are inside the secondary
containment, and in order to provide a filter release of any

leakage from the primary containment we may take secondary
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containment.

However, for potential breaks outside where we
have put upon ocurselves a rather severe design basis, the
design basis that we limit core uncovery, that we reguire
automatic action for isclation, where we in essence don't
have fuel failures, where we have coolant releases, we do
not require the secondary containment to exist.

In the case of both the primary and secondary
containment, if a steam line break were to occur which is
cutside the primary containment but also outside the
secondary containment, we don't require either the primary
or secondary containment to be reguired.

That leads me to look inte a couple of other
items. The reactor building, itself, is a safety related
structure. It provides a safe haven for eguipment, as I
said, the more sensitive equipment, the equipment that you
were concerned about, the micro electronics, the various
digital instrumentation and such. That reactor building
also has a divisicnal separation criteria, where we spread
the power sources and the support sources into different
roomg and provide gquite a bit of separation in that
building.

MR. DAVIS: Excuse me, Mr. Power. The third item

trom the bottom confuses me a little bit. Reactor buildings

are relatively friendly environments, although it provides
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controlled access to important safety equipment.

MR. POWER: 1It's not a building that is under --
it's a building where you can have access to it. You don't
have to go through twe entry ports, as an example. I am not
sure that the word "although" is correct.

MR. DAVIS: That's the one that threw me.

MR. MICHELSON: Change it to "and" and I think you
have a fairly good statement.

MR. DAVIS: Thank you. That's good.

MR. POWER: There was a couple of typos in there.
The secondary containment, again, a couple of important
items on it. It provides radiological barrier to releases
from the primary containment. Finally, under design basis
accidents outside, in the tunnel it may be subject to
isclation. The standby gas treatment system may be used.
Since we have no fuel failure, the need for standby gas in
secondary containment isn't required for breaks in the steam
tunnel.

The divisional separation zones gets a little more
complicated. There are more bullets and more lines.
Essen®ially, what I had done through there is walk through
and attempted to identify and highlight that under
fire/flood cases in most cases, those divisional separation
zones and barriers are maintained.

When you get to the case of harsh environments
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they are also maintained, because they have separate
ventilation systems for the individual roomes and coolers.
The only case which is different is when you have this small
low probability set of breaks that may occur outside there.
You attempt not to maintain those barriers and structures in
a hardened sense.

We spent a great deal of time looking at hardening
of the barriers for breaks ocutside. One of the major
problems you have is, the energy from the break, clean up
system and such, it is relatively instantaneous. Therefore,
the 1solation valve closure doesn't do it. Detection
doesn't do it. The barriers themselves, in corder to
evaluate and put in ventilation barriers, you would end up
with subjecting them to single failure. We are ending up
with things like 100-some, et cetera.

What we looked at and found is that when you look
at the risks associated with this break -- that will be part
of this discussion -- that risk seems to be such a small
part of the total risk to the plant and the consequences of
that risk with the isolation valving we are going to talk
about, indicate that that's an acceptable risk to have that
blowdown in that building for a short pericd of time.

MR. MICHELSON: Now, you are going to explain
later what does happen if you experience these peaks?

MR. POWER: Yes. We are going to walk through the
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scenarios, the isolation closures, the temperatures, the
effect on the egquipment, the impact, the pressurization, the
time and temperature. We are going to walk through the
operator actions, the whole thing.

MR. MICHELSON: The point is, I have great
sympathy for not spending as much effort on low probability
events, However, there are numerous regulations that
reguire that structures now be effective and so forth.
Unless we change the regulations, you still have to do it.

MR. POWER: You will find that the evaluation that
we are going to discuss with you, you will find the effect
for the deterministic analysis is minimal. The effect from
a delayed opening and a closure of the new valve over some
period of time is also acceptable. You will find that those
would take care of the case that I think you are talking
about here.

MR. MICHELSON: Just to get ahead of you anyway,
are you still going to environmentally qualify for the 15
pounds and

MR. POWER: Those are numbers that will come out.

MR. MICHELSON: Okay.

MR. DAVIS: Mr., Power, I meant to ask you this
earlier. What fraction of the time is the RWCU con line
during operation?

MR. POWER: Quite bit.
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MR. MICHELSON: Virtually, 100 percent.

MR. DAVIS: Somebody mentioned --

MR. POWER: A very large percent.

MR. MICHELSON: It should be 100 percent.

MR. POWER: 1It's an on line system. It has
redundant components to be able to switcn out and move to a
different pump. Again, its basis for being in operation, of
course, is meeting water gquality standards inside the
vessel. If that vessel water guality were being met, yocu
could take the system out of service for periods of time if
you wanted to.

The barriers were of concern to you, for us to
identify those barriers and indicate to you that we were
give each one of those attention. We have listed them here.
Finally, we have a little critique about breaks outside of
containment relative to barriers, allowing those barriers to
be somewhat affected. I have a few line numbers on those. I
am not really going to go over them.

The last three items is, we wrote down basically
in shorthand what we thought were the first principle
effects on the systems from the barriers and from the event
that we are going to talk about. Gary is going te go
through each and every one of those and talk about the
barriers, and explain why they are the basis.

We not only did the doors and we did the
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penetrations, but we also included the structural aspects.
Finally, I guess the punch line out of this is, is that the
structures and systems and barriers provide adequate
protection for a wide variety of design basis. The only
design basis in severe accident events that the individual
containment structures, systems and barriers -- they comply
with a wide spectrum of design basis requirements, that the
plant containment structures will maintain their structural
integrity for all design basis events.

The secondary containment in divisional zones will
maintain their design basis barrier for all radiologically
significant design basis breaks inside containment that
involve core integrity in refueling accidents as well as
breaks.

MR. MICHELSON: Are you later today, planning on
going a little more into the discussion on that common
ventilation system?

MR. POWER: Yes, that will *e covered.

MR. MICHELSON: Okay.

MR. POWER: That, briefly, is it. We will move on
to the next item.

MR. MICHELSON: I think that was a very nice,
comprehensive view of the system. Now, we just have to hear
the details on it.

MR. POWER: That's correct. As Craig pointed out,
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the next presentation is, we are going to give you now a
safety evaluation. At the end of that, we are going to go
right into the clean up system breaks and give you 90
minutes of specific analysis from three different
individuals.

MR. MICHELSON: All right. I am hopefully
correctly assuming that everything you tell us here today is
reflected in the SSAR.

MR. PCWER: Yes.

MR. MICHELSON: We are going to depend heavily
upon your handouts and written documents as a basis for our
final report. We can't possibly go back and check every
chapter and verse in SSAR to see that it ie carried through.

MR. McSHERRY: My name is Art McSherry. I will be
making a relatively short presentation on general safety
evaluations. These are studies that have been completed
that are currently in the SAR, both deterministic and
probabilistic for fire, flood and LOCA. Also, we will just
point out that we have a reactor water clean up line break
analysis in the SAR now, which we will be giving a
presentation today of the new analysis on that. 1 won't
touch on that analysis at all.

ME. MICHELSON: What revision will contain the new
analysis?

MR. McSHERRY: 1It's 34, 1 believe.
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MR. MICHELEON: It will appear in 34.

MR. EHLERT: Yes. You have pretty much a lot of
it. The result summary basically is in this chart. 1It's
basically going to be scme text and figure changes, but the
results from the prev.ous analysis -- at least for the
subcompartment's, themselves -- ig gtill going to be the
design basis.

MR. MICHELSON: All right.

MR. MCSHERRY: For the deterministic analysis we
have completed a LOCA analysis. We have loocked at all the
possible break sizes, taken the worst case single failure,
and only took credit for ECCS systems to mitigate the break.
The results have shown that there is no core uncovery, and
the peak cladding temperature is well below the 2,200 degree
F critericn of Appendix K.

[Slides. ]

MR. McSHERRY: As was discussed yesterday by the
staff, we have completed a fire hazards analysis also. All
fire areas were loocked at, and all postulated fires met the
ASTM-E119 limits.

MR. MICHELSON: What does that mean? Do you mean
you are just using the standard curve out of 119 as your
temperature profile?

MR. McSHERRY: Right. Change in temperature on

the side of the barrier.
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MR. MICHELSON: Right, thank vyou.

MR. McS8HERRY: It was shown that fire detection
and alarm systems are provided in all fire areas, a fire in
any area without recovery will not prevent the plant from

being safely shut down Effective smoke removal has been

provided, and there have bheen standpipes and hoses

throughout the plant in all areas that are needed to get to
the fire. The bottom line for the FHA is, the ABWR fire
protection program is adequate ror safe operatioa of the
plant.

MR. LINBLAD: Mr. McSherry, a fire in any fire
area without recovery, there was a gquestion earlier about
whether =2fforts to suppress fire with fire brigades would
defeat some of the separation by opening access. Has that
been looked at?

MR. McSHERRY: Open access, to other divisions?

MR. LINBLAD:- Yes.

MR. McSHERRY: We have three divisions, so if
there's a fire in one we could have access to the other

divigionse. We will still have a third division for safe

shutdown. We don't see any area where we loce all three

divisions. We possibly could lose two due to access but not

all three,
MR. LINBLAD: Where you say without recovery, you

do not mean that it's incended that the fire not be
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attempted to be suppressed.

MR. McSHERRY: No. The assumption is that we lose
that division that has the fire in it. We don't take any
credit for the egquipment in that divisien.

MR. LINBLAD: You have also looked at the
activities in suppressing a fire, that might generate safety
issues.

MP. EHLERT: 1I would like to step in here real
quick. In the fire hazards analysis and in the smoke
removal and in the flooding analysis, taking into account
the fire suppression activities and for both the water and
access through the doorways, the fire hazard analysis
accounts for allowing access into a division by opening --
through the hallways, so you can enter the division that's
on fire from the neighboring divisions and not affect the
smoke removal.

Basically, it allows smcke removal from the
division that's on fire and still have enough differential
pressure across the division to keep the two clean divisions
relatively clean of smoke.

MR. LINELAD: Thank you.

MR. KRESS: 1 am not guite sure ! urnderstood your
answer to Carl's question on the second bullet. Does that
mean you went into each area and postulated tires could

happen to the materials that are in there, and calculated
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MF.. EHLERT: Correct.

MR. MICHELSON: And determined thereby, the number
of combustibles and the time duration during which those
combustibles could combust. Then, from there, you arrived
at a speculation or an observation that there isn't enough
in there to burn to do much anyway and it's a non-problem
area. 1 didn't have any problem with that.

I den't think you went in and modeled the fire,
calculated its rate of rise, and looked at its temperature
rise and sa.d okay, it's under the E11% curve. I don't
think you did that, but you might have.

MR. EHLERT: What you could do to get to the ASTM-
E119 curve is, there's a bases based on what is burning, as
to how fast you can rise time based on combustible loading.

MR. MICHELSON: I don't think you did that.

MR. EHLERT: As long as you aren't talking about
0il fire, you can usually meet the ASTM-E119 curve with the
types of loadings that we have.

MR. MICHELSON: I think those are all correct
statements, I just don't think you actually did the -- I
think Dr. Kress was asking you if you modeled the fire and
determined it was under that curve. I don't think you did.

MR. EHLERT: We did some checks, to make sure that
our assumptions on combustible loadings fell in line with

our curve. We did not model every single room to verify the
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MR. KRESS: 1 guess the follow up guestion is, did

you then go ahead and use the ASTM curve for your basis for

the environmental effects as opposed to a real --

MR. EHLERT: Yes. We had to use our gqualification

for three hour fire barriers, yes.

MR. MICHELSON: Just for the edification of the
Committee, one has to be very careful in using this on
doors. 1f you go back and look at the door spec -~ I think
that is the E119. That's the wall spec.

MR. EHLERT: I think E119 is the wall spec.

MR. MICHELSON: The door spec is E152. 1f you go
back and look at it, it uses the same time temperature
profile. The difficulty is, you start reading the fine
print and you find that the back side of the door, its
temperature can vary, all the way from being within the
limits of E119 to rising to very large values after 30
minutes. E11% only goes out to 30 minutes. Three hours of
so-called arbitrary gualification time, you can have
temperatures as high as 650 degrees. It says right in the
standard. You can have temperatures up to 650 degrees on
the back side of the door at the end of three hours.

Then, it cautions you, if this is a problem then
you have to do something about it. It's a problem, when

people try to get out of a building and you depend upon a
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fire door and it's too hot to walk by it.

There's a lot more to it. I don't think that for
ABWR we should even get into it. 1Ivan is aware of it, and
he's going to look into it later. There's more to it, than
just the temperature time profile, a lot more to it. For
walls it's pretty good. For doors, it isn't good at all. I
guess they did it differently for doors, because they
couldn't qualify a door to stay under 250 for three hours.

MR. EHLERT: Doors, you still want leakage. If
you don't have leakage you are not going to be able to open
the door.

MR. MICHELSON: There's all kinds of problems with
doors.

MR. EHLERT: Yes.

MR. MICHELSON: 1In trying to qualify them. For
walls, it's straightforward. At any rate, enough said. I
don't think we pushed that point further on ABWR.

MR. McSHERRY: The next deterministic analysis we
completed was a flood. ANS 56.11 line break in lines
greater than one inch, with no credit for sump pumps or
credit for operator action to terminate the flood. High
energy line breaks were terminated by automatic action
within one minute. Single active failure was assumed, the
worst case single active failure.

All the buildings were evaluated, and it was
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determined that all potential floods could be terminated
with no loss of more than one safety division.

MR. MICHELSON: You might want to check that
bullet that says you terminate within one minute, unless you
have changed reactor water clean up.

MR. EHLERT: 1It's 76 seconds.

MR. MICHELSON: You have 45 seconds to begin with,
and then it takes about 30 seconds to close, so you are well
over a minute. It's roughly a minute.

MR. EHLERT: It's 76 seconds, total, to closure.

MR. MICHELSON: That's a little more than a
minute.

MR. McSHERRY: That's the worst case. If it closes
on high temperature it may close sooner. If it closes on
high flow it would take 76 seconds.

MR. MICHELSON: I don't think you built time
delays into any other isolation except reactor water clean
up .

MR. EHLERT: No.

MR. McSHERRY: Only for high flow. For high :
temperature, the time delay is not built in.

MR. MICHELSON: Nco, but the high temperature has
its own inherent instrumentation delays that might be that
significant, depending on where the break is relative to

where the thermal couples are.
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MR. POWER: Now, with the kind of blowdowns that

we are going see into that steam tunnel let me tell you,
there's four levels of temperature sensors and four
different systems that are going to close those valves.

MR. MICHELSON: I am referring to clean up, not to
main steam tunnel.

ME. POWER: Once they close the main steam, they
are indirect closures on the clean up system.

MR. MICHELSON: I was talking about the break on
the reactor water clean up to begin with. The steam tunnel
has nothing to do with it then. The steam tunnel sees it,
but it sees it very late in the game, as that last blowout
panel opens to relieve in that direction.

MR. McSHERRY: Late in the game as you will find
out later, 1s very quickly, within seconds. It's not that
l«te. We will go through that later on.

MR. MICHELSON: Okay.

MR. McSHERRY: It sees it very quickly.

MR. MICHELSON: All right.

(Slides.] |

MR. McSHERRY: The probabilistic analysis that has
been completed, we have completed a level one PRA using
standard fault tree and event tree methodology. That has

|
shown that for all postulated accidents or all potential

accidents, LOCA, transients, including ATWS, that the core

1
!
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damage freguency is very low. It's 1.6 E tc the minus
seventh per year.

This meets the NRC goal of 1 E to the minus four,
as well as the EPRI goal of 1 E to the minus five, by a
large margin.

The largest contributor to this core damage
frequency is station blackout. Station blackout is
approximately 70 percent of the total core damage freguency.

MR. DAVIS: Excuse me. That figure at the top,
1.6 E to the minus seven excludes any contribution from
seismic, fire or flood.

MR. McSHERRY: Yes, that's true.

MR. DAVIS: Which, from the numbers I have seen
elsewhere would be significantly larger than that.

MR. McSHERRY: We don't believe so, no.

MR. DAVIS: At one time in Appendix 19 there was a
fire CDF qguoted at 1.4 times £ to the minus six.

MR. McSHERRY: As we will show in the next slide,
we believe that the core damage freguency due to fire is
much less than ten to the minus six.

MR. DAV1S: The original seismic number was
considerably larger than that also.

MR. McSHERRY: Right.
MR. DAVIS: Anyway, that's just internal events.

MR. McSHERRY: Internal events, yes.
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MR. MICHELSON: What is the situation now on doing
the external events since they have become much more site
specific? 1Is that a COL action item, for the PRA to
incorporate external events?

MR. McSHERRY: We have done some external events,
but it's COL applicant item to confirm based on site
specific information.

MR. MICHELSON: Would that be a level one PRA
again, or are they required to go all the way to level
three? Does that even specify it anywhere. It would have
to be in the SER if it was going to be a requirement. What
is the requirement for updating the PRA?

MR. POSLUSNY: I don‘t think we have specified it
in the SER currently. Probably in the -- I think we have a
paper that Jerry has been writing on the application for the
combined license, and there might be something in there. I
can't recall.

MR. DAVIS: 1 thought he said there was some SECY
paper that's up for a Commission approval that specifies the
reguirement.

MR. MICHELSON: I thought it had been settled,
but perhaps it hadn't.

MR. DAVIS: I think that even if the SECY paper is
approved, the COL is only obliged to confirm the seismic

marging assessment and the five methodology work that was
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done. He did not do a whole PRA on the external events.

MR. MICHELSON: The PRA that we have now is based
on best knowledge of conceptual designs. It isn't based on
actual design. I8 there geoing to be a requirement to bring
the PRA up to actual design.

MR. POSLUSNY: Let me check on that. I will get
an answer.

MR. MICHELSON: Unless it's specified, it isn't

required.

MR. McSHERRY: The next probabilistic analysis was

the fire PRA study. As discussed yesterday through
discussions with the NRC, we have used the EPRI Five
methodology. Five provides procedures for determining what
the loading in each fire area is. Jt's basically a
screening analysis, in combination of using fault trees in
the level one PRA.

It was determined from that analysis that all the
firer were screened out, and that the CDF for fire is much
less than 1 E to the minus six, although there is r actual
number on that since it's just a screening analysis.

MR. MICHELSON: The assumption is, I guess, if
everything screens out under Five, then it's apparent that
the CDF must be much less than ten to the minus sixth.

MR. McSHERRY: Yes.

MR. MICHELSON: That connection I don't think was
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ever made in the five methodology was it, that if you follow
my prescription it is guaranteed you are going to be much
below ten to the minus sixth? Is that made in the Five
methodology.

MR. MCCRACKEN: The screening criteria for five is
ten to the minus six. 8o, the only way you can screen any
event out in any area is, it has to be less than ten to the
minue six. #hat they are saying is, if they went through
and they all screened ocut, then they are saying it must be.

MR. MICHELSON: One of them could have been just a
tad under ten to the minus six and screen everything out.
But that doesn't mean much, much less.

MR. MCCRACKEN: Right. As I recall, when they
went through the Five methodology everything did screen out
the first time through. They went through the Five
methodology and made some modification to their design.

Once they made the modification to the design, then they
screened out.

MR. McSHERRY: Yes, that's true.

MR. MICHELSON: I think the only conclusion you
can reach is that you are egual to or less than teu to the
minue six, not much less. 1 don't know what that margin is
from the Five methodology. I just know that that screening
criteria was passed on an individual examination basis.

Therefore, it must be passed in total.
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MR. MCCRACKEN: I, perscnally, wouldn't put a lot
of reliability in any number less than ten to the minus six.
That's a matter of personal opinion.

MR. MICHELSON: I am going to quibble slightly
with it being as big a margin suggested by that double
there.

MR. McSHERRY: The last probabilistic analysis
that we completed was the flooding PRA.

MR. MICHELSON: To follow up on that same point,
since the total is coming out ten to the minus seven, this
is a significant point if the fire is ten to the minus six.
They are claiming 1.6 E minus seven for the total.

MR. McSHERRY: The Five methodology is
conservative,

‘ﬁ MR. MICHELSON: Everything we do is conservative.
I don't know gquantitatively how conservative and I am not
sure that you do either, unless you have done something more
than just Five.

MR. McSHERRY: We haven't.

MR. MICHELSON: With Five, I think you are bounded
to say it's less than ten to the minus six, which could be
then a major contributor or a significant contributor.

MR. DAVIS: Still, way below the --

MR. MICHELSON: But all below the goal.

MR. KRESS: The only way to answer that guestion
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is to actually go ahead and do a full PRA.

MR. MICHELSON: Yes, that's right.

MR. LINELAD: Mr. Chairman, when you speak of
below the goal is the goal limited to internal events?

MR. KRESS: I don't think the gcal ever specified
just internal events. It meant the full spectrum.

MR. LINBLAD: Because the analysis is silent on
external events, we really don't know if the design meets
the goal; is that right?

MR. MICHELSON: That's right. We do though --

MR. KRESS: We have a good idea.

MR. MICHELSON: We have a good idea. From the
Five methodology, at least we feel it's in Lhe ten to the
minus six range for fire. If the rest of it is 1.6 ten to
the minus seven, then fire is a contributor to that.

MR. KRESS8: We are not sure about the seismic,
though.

MR. MICHELSON: Yes.

MR. DAVIS: 1I think it's wocth saying that if you
lock at the PRA methodology for fires in seismic it's hard
to fulfill the intent without having the plant. Both of
them require significant walk down and inspection to look
for combustibles and look for ignition sources and so forth.
I think in retrospect, trying to do a PRA with a plant that

doesn't exist for fires and seismic is very difficult. It
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would be hard to defend, because you don't have as-built
information and know where all these things.

MR. MICHELSON: But, on the other hand, you
ghouldn't oversell it as to how low it might be.

MR. DAVIS: 1 agree.

MR. MICHELSON: Or high, for that matter. We know
it's somewhere below ten to the minus six.

MR. POSLUSNY: Let me give you a quick feedback.
In our SECY paper we really didn't talk as far as the COL
application, that it will require full PRA. 1It's our belief
-- and when we revise the paper -- we will be asking for the
so-called living PRA to reflect site specifics and as-
built.

MR. MICHELSON: In our final report to the
Commission, Pete, I think you probably should say some more
words about our recommendation concerning the need for
upgrading of the PRA for internal and external events as
well, if that's the way you see it. Then, we can discuss
it.

MR. DAVIS: 1 agree.

ME. McSHERRY: Ae far as the flooding PRA, we
locked at all potential sources. We did not take for a
design basis crack, we assumed the worst case double-ended
shear. We determined that the building of concern were the

reactor control and the turbine buildings. As in the case
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of the deterministic analysis, we did not credit the sump
pumps.

Operatcr actions to terminate the floods were
modeled., We looked at some common cause failures, mostly
opening of water tight doors due to maintenance or operator
errors. There was a bounding analysis. We did not do the
level of flooding PRA that was done in the level one PRA.
We have a total CDF that was less than two times ten to the
minus eight per year for all floods.

MR. MICHELSON: Your flooding analysis, at least
the one that read, seemed tc be dealing with water on the
floor and what its elevation might reach and what equipment
you might lose. It didn't deal with the spraying of the
water or the cascading down on the equipment. The reason it
didn't is, you didn't know where the equipment is for sure
yet .

MR. McSHERRY: Also, we have stated that the
equipment will have spray shields on it, and the motor
control centers will be NEMA type 4. We did not loock at
spray, you are right.

MR. MICHELSON: It probably, if you cake the
adeguate precautionary design measures such as the adequate
specification of the panels and so forth, it's probably a
non-problem, We will look at the adequacy of your words on

how well you are going to protect the equipment. The words
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we are assuming we will have it very specifically called out
where we reguire curbs to meet the protection reguirements
for the equipment.

MR. MICHELSON: In other words, I can't go to the
drawings anymore to know where the curbs are. I would have
to go to the flooding analysis.

MR. EHLERT: Correct. It is our belief that the
owner/operator, when he installs egquipment, may put in
additional curbs for investment protection.

MR. MICHELSON: 1It's been a little difficult for
me to determine how in an ITAAC for instance, the inspector
knows whether there's supposed to be a curb on the door or
not. Are you going to upgrade the ITAAC drawings at least,
to make sure that the doors that are curbed are indicated on
those drawings?

MR. EHLERT: The curb requirements on the ITAAC
drawings are in place. There are no curbs required to meet
the requirements.

MR. McSHERRY: The only doors that were assumed
were the --

MR. MICHELSON: One simple way to do it is, just
say we haven't got curbs anymore, anywhere.

MR. EHLERT: As far as the safety evaluation, you

are correct.

MR. MICHELSON: That's going to be a little bit of
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a difficulty.

MR. EHLERT: There's only one area, per se, where
curbs are required. One is in the bottom floor of the
basement where we use water tight doors to protect ECCS
compartmente. Then, we have a requirement both for --

basically water tight door and penietrations above the floor.

MR. MICHELSON: You are going to -- I will have to
see what your final answers are. Flooding in that control
building from the higher elevations -- those big water lines

going to the chillers, if one of those breaks --

MR. EHLERT: That 1i1ssue, we have proposed. rhe
other curb that we have is basically the computer floor.
The computer floor will be curbed off.

MR. POSLUSNY: We are going to need those drawings
consistent with the analysis.

MR. MICHELSON: I would hope so.

MR. POSLUSNY: 1In the final amendment.

MR. MICHELSON: There's always a point in time
where do you quit. I would be a little disturbed. The
quality of the control building drawings is not very good to
begin with, 1It's not getting any better when ycu start
c¢hanging things, and you can't tell from the drawings
anymere what's there.

MR. MICHELSON: 1It's really something that should

be fixed. 1 don't know if the Committee will feel strongly
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enough to say it in a letter. The drawing quality is very
poor in some areas and particularly the control building.
It's downright unprofessional.

MR. LINBLAD: That's part of an artifact, that we
aren't dealing with an actual plant. We have some
specifications for a future plant that is not realized yet.

MR. MICHELSON: I wculd have sympathy with that
argument, except you go to the reactor building and those
are very good drawings. It's very well indicated. The
Japanese drew the reactor building and GE has done the
contrel building, and they just haven't done the same level
of professional control.

MR. EHLERT: The other thing is, the Japanese are
building that reactor building.

MR. MICHELSON: That's all right. But that's no
excuse for turning out an unprofessional drawing. We will
get to it later today, but I have some real troubles even
reading the drawings. If I can't read them, then there has
to be something wrong. They don't even use conventional
architectural symbols in it. They don't even tell you what
their symbols mean.

It just is a little sloppy, at best. At any rate,
I would agree with the staff. At this stage, what do we do.
It bothers me, that I go to the security drawings and sez

one thing and go to the fire protection drawings and see
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something else, and go to Chapter 1 drawings and see
something else. They just aren't consistent, and they ought
to be consistent. It's all the same drawing.

Obviously, different stages or something -- people
have been going in and even marking them up, in the case of
fire protecticn. I don't know where they are at.

MR. LINBLAD: Aren't we going to lie on the
textual statements?

MR. MICHELSON: Yes, I guess so. Except that,
there's a whele lot of things in the drawings that aren't
necuessarily described in the text well enough to tell you.
The text doesn't describe where a door is. It doesn't tell
you whether the door is curbed or not. You look at a drawing
and you see a door. You don't need to describe it.

MR. LINBLAD: Doesn't that suggest then, that the
location is not fixed, if it's not shown in the text as
being fixed?

MR. MICHELSON: No. I don't think anybody has
proposed that drawings are for information only, and only
the text counts as a design basis. If that's true, that
would be a nice statement to know.

MR. LINBLAD: I guess that's my assumption.

MR. MICHELSON: It hasn't been my assumption. I
have been relying on the drawings to convey the information

that's needed for evaluation. If it's for information only,
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1 can't evaluate safety from it.

MR. POSLUSNY: More importantly, the information
we pull to the DCD which will include drawings.

MR. MICHELSON: The ITAAC drawings don't
correspond with the Chapter 1 drawings necessarily, either.
It's a clean up job that just isn't finished, I think is the
problem. It must be that the manpower or whatever problems
are just keeping them from cleaning the documentation up. I
think the staff is experiencing the same kinds of
difficulties, and they look at it in much greater detail
than we do, obviously. They have 100 people that look at
it.

I1f the staff disagrees that they are in fine
shape, they should speak up.

MR. MCCRACKEN: I think this is one where we fully
agree with the Committee, that we have to have consistency
from Chapter to Chapter and tier to tier, because this is
part of a rule. 1If you have inconsistencies in the rule
when it comes time to build one, there's going to be a whole
lot of disagreement and lawyers getting rich, based on
whether you were supposed to do it this way or the other way
based on the drawings.

MR. MICHELEON: I think you find the problem will
come up when you try to get it certified. Lawyers will tear

you apart with inconsistency. They will tell you the thing
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1 isn't ready, go back and do it again. i
2 MR. MCCRACKEN: They are not as thorough as you i
3 are, Carl. |
4 MR. MICHELSON: You might be surprised. At any i
| 5 rate, 1 have given up on that. We are at the end of the i
l 6 game . i
‘ 7 MR. McSHERRY: That concludes our presentation on |
8 general evaluations. Now, we will get into the specifics of i
9 the reactor water clean up line break. ;
10 MR. SAXEMA: I am Umesh Saxema from General |
11 Electric. Under this specific evaluation I will be covering
12 two analyses, one for the pressurization in the compartment ;
13 due to the spray in the water. The second analysis that we i
14 have done and was not presented before is, what to be the !
. 15 cocl down rate in each compartment in order to make sure :
16 that the temperature response of the compartment is within !
17 the temperature profile. i
18 [Slides.] ]
19 MR. SAXEMA: First, will be the pressurization |
<0 analysis. As John Power mentioned it is not all together a 1
21 new analysis. It is basically an updated revision of 1
22 existing analysis. This is wrong. This is the design basis l
23 compartment pressure temperature analysis. What we have !
24 done in the revised analysis is, we have taken credit for !
25 some opening in velumes in pressure calculations. That is, i
‘
|
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by taking credit for some of the natural paths which were
ignored in the previous analysis.

We have maintained the same break blowdown both
respect to the valve opening time and closure, et cetera.
In addition to that, we have performed the analysis for the
temperature response. In this analysis, our intent is not
to model the phenomena as such, because that very
complicated task. What we have done here is, we have taken
a very simplified approach in order to get the bounding
response temperature curve.

MR. MICHELEON: On that bullet you say you
considered and modeled the structural heat sinks.

MR. SAXEMA: That's correct.

MR. MICHELSON: We are talking about transients
that undergo -- that are so fast, that I am not sure heat
sinks have much to do with the peak pressures and so forth.

MR. SAXEMA: In my pressure calculations we did
not take any for the heat sinks.

MR. MICHELSON: Okay. 1It's just too fast to be
significant.

MR. SAXEMA: That's correct. In addition to this,
we have also evaluated about the beyond the design basis
conditions, that one-eight of the valve does not close as
designed, and see what kind of pressure and temperature

should be expected.
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MR. MICHELSON: That's not beyond the design basis
for one valve to fail to close, but it is for two.

MR. SAXEMA: Exactly. Just to give you an idea,
briefly, as we said earlier we took credit for some of the
openings. As a result we expect some lower pressure in the
compartments. Our assumption is the same double ended
break, and the compartment doors open as the blowout
happens. We are now taking credit for the entrances, the
doors which open on pressurization. We also take credit for
communication between other compartments.

As you saw earlier, we evaluated the two breaks as
we did earlier. We are taking credit for some more
openings. We analyzed both the clean water break and the
RCIC break. For the clean water break we have taken the
worst which is 76 seconds. For the RCIC break it is same
as earlier, 41 seconds.

MR. MICHELSON: In doing your calculations, are
they sufficiently sophisticated to do the transients within
corridors, for instance?

MR. SAXEMA: Yes, sir.

MR. MICHELSON: The reason is, in some cases you
have a divisional door in the corridor very near the door
that blows out from the pressurization of the break. If you
don't do a good enough calculation you may not be sure about

the integrity of the barrier door between the divisions. Do
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you follow what I am saying?

MR. SAXEMA: Yes. We toock it into our
calculations.

MR. MICHELSON: You have done a true transient
calculation in the corridor as well.

MR. SAXEMA: That's right. Wherever the door
opens. Very briefly, the kind of blowdown for the clean
water break. This is the time in seconds. This is the flow
rate in time per second. The initial blowdown which you see
up to eight seconds, is the contribution from both sides of
the line from RPV side and BOP side. As we found out, most
of the pressure damage is done in this timeframe. 1It's
basically that the pressure starts leveling of.

MR. MICHELSON: This is all based on the isclation
valves remaining fully open, these numbers on this chart.

Is that including the valve closure, and this is a chart of
what 's happening with time?

MR. SAXEMA: That's correct.

MR, MICHELSON: This is with valve closure.

MR. SNYDER: As you can see over here --

MR. MICHELSON: I guess it has to be, because it
goes to the --

MR. SAXEMA: The valve starts closing before. The
valve starts affecting the flow when the valve is less than

the --
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MR. MICHELSON: In doing the calculation, have you
taken account of the travel then, your orifice effect as the
valve 18 closing.

MR. SAXEMA: Yes.

MR. MICHELSON: It seems to be too flat, if you
are really doing that.

MR. SAXEMA: The valve area is much larger than
the ~-

MR. MICHELSON: 1It's about a 3X, I assume.

MR, SNYDER: Yes, that's right. The valve effect
you can see comes over here.

MR. MICHELSON: You are saying I am seeing the 3X
along that flat portion.

MR. SAXEMA: That's right. Just to go quickly
over modeling assumption. As I said earlier, we modeled
each compartment and assumed the mixture of air is clean.

As 1 said, this pressure analysis is short duration. We did
not take credit for any heat transfer in the component
walls, no kind of heat cooling or heat transfer.

In addition to that, since we are taking credit
for the door opening, we also did some sensitivity analysis,
what if the doors open at 1.5 psig and what if the doors
open at 5 psig. All this is factored into our final
calculations. Ae I said, about the calculation, the break

flow is determined by the three components, the time of
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delay and closure time. For the blowout panels they are
assuming to open at .5 psig.

MR. MICHELSON: Have you actually looked at
typical doors at least, and tried to reach a conclusion as
to what pressure a door is likely to blow out like a panel?

MR. EHLERT: The main compartment doors we are
locking at, they open outward. When you go into the
compartment you pull the door open tcward you, and you walk
into the room. What we are assuming is failing is the
latch, basically, is the only thing that has to fail.

MR. MICHELSON: The differential pressure across
the door uniformly distributed, does that latch unlatch?

MR. EHLERT: It decesn't have to be very high,
because basically as soon as the door starts to warp you pop
- % A

MR. MICHELSON: Right. I was just wondering if
you actually got any numbers on when the door opens.

MR. EHLERT: I know from construction experience
you would take a cart with a valve on it and run into some
of these doors and pop them open.

MR. MICHELSON: That's also -- actually, people
have pressurized compartments with CO2 systems, they think
at about a pound they blew open. You also at Quad Cities
compressurized the compartment and blew the doors off. 1

don't know if anybody ever tried to back calculate to see
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what the pressure might have done there.

MR. EHLERT: The reason we did the sensitivity
analysis was to make sure that if we go in and assume that a
door is open at one psi and by some imagination somebody put
in a strong door and it blows it -- the pressurization and
calculations --

MR. MICHELSON: What I am really getting at is,
does the door open before the blowout panels open.

MR. EHLERT: I wcauld say not. Some rooms don't
have blowup panels, they only have a door.

MR. MICHELSON: One-half pound loading on a door
is already substantial loading.

MR. McSHERRY: As I understand, the door doesn't
open for 1.5.

MR. EHLERT: Right,

MR. MICHELSON: That's why I asked him, does he
have data that says the door will stay closed until 1.5. It
makes a big difference on whether this thing propagates out
through blowout panels or propagates out through the door
into the corridor and spreads itself in the building faster
than it goes through the blowout panels.

We may not even blow all the way to the main steam
in this thing, depending on what assumptions you make in the
calculations.

MR. EHLERT: Correct.
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MR. MICHELSON: These doorways are very large.

MR. EHLERT: A lot of it depends on where the
break occurs. In some rooms for instance, there is only the
door. There are no blowout panels.

MR. MICHELSON: 1I think the conservative way to do
this is to assume that the doors open instantaneously.

MR. EHLERT: 1If you look at the --

MR. MICHELSON: Then check to see if the blowout
panels will relieve as well, or whether it all relieves into
the building through the door.

MR. EHLERT: 1If you look at the time differential
between rooms -- most of these compartments are from one-
half »s1 to 1,5 psi -- you are talking about micro seconds.

MR. MICHELSON: Where the break is, I agree with
you completely. I was more concerned with whether or not 1
ever got any relief to the main steam chase from a blowout
in the basement or the building. I am not convinced that
the main steam -- that steam ever gets to the main steam
chase unless you convince me with the calculations.

MR. EHLERT: 1In some breaks it does not -- only a
fraction of it gets there.

MR. MICHELSON: I think that it all blows into the
building.

MR. EHLERT: Right.

MR. MICHELSON: That was the only reason that I
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pursued that.

MR. SAXEMA: The design pressure, the maximum
pressure which I defined for the structure design are not
differential pressure but the calculated absolute maximum
pressure in each compartment, so also the temperature.

This gives you a typical of our nodalization
scheme for our model. The model, what it does, it models
each compartment. This is the compartment where the break
is. This is the corridor that this bottoms out at the next
corridor level. It is connecting to the refueling floor on
the top.

As 1 was telling earlier, in a previous analysis
we took only credit for the partial volume of this. In this
new analysis we have extended the veolume, over here. This
is the case, which is communicating to different corridors.
I tried to put this bar which will give you some relative
locations of each box. So that, because y:u are talking
about the corridor and this level and this bottom level, I
tried to give some feel about thies reactor position.

MR. MICHELSON: That's a new wrinkle on your
calculation, using the staircase. That wasn't in your
earlier calculations.

MR. SAXEMA: That's correct.

MR, MICHELSON: It looks like that might be a

significant bypass and it might very well that that's the
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the building, and you never relieve to the main steam chase.

MR. SAXEMA: You are right.

MR. EHLERT: Dependiig on the break location, you
are probably right.

MR. MICHELSON: Yes, depending on the break
location.

MR. SAXEMA: The similar chart for this RCIC line
break.

MR. MICHELSON: In your previous calculations on
RCIC you had some fairly significant pressures. I don't
remember the numbers now. They were almost as big as
reactor water clean up in certain areas where the RCIC was
located.

MR. SAXEMA: In some spaces, yes.

MR. MICHELSON: But they would not have the
capability of pumping vp the building the same way, because
we are talking about much smaller lines and so larth. It
was a big break for that area, even for reactor water clean
up.

MR. SAXEMA: This is the same layout, showing the
location for the clean up water break and RCIC break. This
is showing common pipe --

MR. MICHELSON: Before you flip that one off, you

can help me. Here's at typical case of where I couldn't

ANN RILEY & ASSOCIATES, LTD.
Court Reporters
1612 K Street, N.W., Suite 300
Washington, D.C. 20006
(202) 283-3950

R Ty o e N - S . - el P T e e B L Pra— i ko ul.u_]



20

21

23

24

25

299
read the drawings. In the lower left hand corner there's a
funny little -- in the lower right hand corner there's a
funny little mark on the corridor. Go the far right hand
corner. What is that thing, that little barrier in the
corridor.

MR. EHLERT: It's a sliding door.

MR. MICHELSON: It's not a door and it's not
labeled, and I have no nomenclature. Is that a sliding
door?

MR. EHLERT: 8Sliding door, motorized sliding door.

MR. MICHELSON: 1Is it a water tight sliding door?

MR. EHLERT: No. 1It's just a fire door.

MR. MICHELSON: Just a fire door, okay. How do 1
know that? Is there a nomenclature somewhere that tells me
how to read this drawing, and does the future designer know
what you intend it to be?

MR. EHLERT: This is taken from the tier one. The
Appendix A of tier cone there's a nomenclature list and a key
index to the drawings.

MR. MICHELSON: I don't recall that -- I looked at
it once, but I haven't had time to look at the latest
edition., 1Is that defined, that symbol defined?

MR. EHLERT: Yes, it is.

MR. MICHELSON: 1In the ITAAC?

MR. EHLERT: Yes, it 1s. Back in the Appendix
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1 there's an index. |
. 2 MR. MICHELSON: I will go back and look for it. |
3 MR. DAVIS: 1Is that MSW on there for motorized
o sliding --
3 MR. MICHELSON: Mine doesn't have a MSW on it. |
6 MR. DAVIS: I can't tell for sure what it is. i
7 MR. MICHELSON: 1It's lower right hand corner,
8 there's nothing on it.
9 MR. DAVIS: I thought you were talking about in
10 that bar.
il MR. EHLERT: It's HCW.
12 MR. DAVIS: Thank you.
13 MR. MICHELSON: This is one case where I was
14 looking at it and could not -- the symbols didn't seem to
. 15 match. That's true of the upper right hand corner too,
16 that's a motorized door as opposed to a swinging door.
17 Symbols would help a lot, nomenclature. If it's in there, 1
18 will look for it.
19 MR. SAXEMA: As a result of the analysis, taking
20 credit for the corridor volumes, I will now calculate at
) | peak pressure in the conmpartment of the rooms are well below
22 the previously calculated 15 psig number, which is about in
23 new calculations maybe five or six psig. However, the
24 design of the room does not change. That means that the
25 pressure which I used for the design, it's still 1% psig.
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MR. LINBIAD: What does that mean, 1f the doors
certainly can't take 15 psig. What are you saying the
design pressure is, to contain a volume?
MR. SAXEMA: To contain a volume.
MR. LINBLAD: But it doesn't contain a volume if
the doors spring open at perhaps one and one-half pounds.

MR. SAXEMA: What happens, it may take a iittle

bit cf time for the pressure to rise because the blowdown is

coming into this -- it depends on how fast you need the
pressure build up in that room where the break is.

MR. LINBLAD: 1 suggest that what you really mean
is, the walls will resist at 15 psi differential pressure?

MR. SAXEMA: That's what I was coming at.

MR. LINBLAD: But it's not the room that resists
it, it's the walls and floors.

MR. SAXEMA: The integrity of the walls of the
rooms .

MR. LINBLAD: Thank you.

MR. SAXEMA: 1 was about to come to that. The
pressure in the corridors at these two levele is below four
psig, which is much better than originally what we were
calculating 15 psig.

MR. MICHELSON: That's a peak pressure, just
outside of the door that blew cut,

MR. SAXEMA: That's right.
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MR. MICHELSON: 1Is that where that is?

MR. SAXEMA: That's right. This is the peak
pressure in the secondary containment which is about two
psig.

MR. MICHELSON: In the drawing that you showed us
for the minus 1,700 elevation, you show a double door in the
corridor right outside the doors where the clean up systems
are. Am I talking about that door designed for five pounds
or is that one --

MR. EHLERT: No. That door is just a standard
fire door. That door is not designed to take any pressure.

MR. MICHELSON: It isn't designed for anything.
That's one of the barriers that will -- doors that will
swWing open.

MR. EHLERT: Right. The air is assumed to be
going up the two stairwells in the upper left and lower
right.

MR. MICHELSON: Depending on where the break is
and so forth, I don't know where the air is going. It isn't
always going up the stairwells. 1It's coming out the doors
of the compartment that has the break in it first. Those
double doors clearly, will not take much differential
pressure before they open.

MR. EHLERT: Correct.

MR. MICHELSON: That is a divisional barrier.
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MR. LINBLAD: Could I ask again, what was the
goal, to protect the structural integrity of the building or
to maintain separation?

MR. EHLERT: The objective is to come up with the
correct EQ temperature and pressure for the equipment that
is basically in the path of the blowdown, and to come up
with a correct pressure and temperature and structural
evaluation to make sure cone, we don't cause a failure to the
structure due to the break.

MR. LINBLAD: So, divisional separation is part of
the issue; is that right?

MR. EHLERT: No. We allow divisional separation
to fail. The only separate barriers that we protect are
the ones between the secondary containment to the clean
areas or electrical equipment areas outside.

MR. MICHELSON: Those doors. you will design --

MR. EHLERT: There are no direct door connections.
It's only pipe paths.

MR. MICHELSON: There are doors there as well.

MR. EHLERT: ©Not to the electrical areas.

MR. MICHELSON: No, but to the contxol building.
You don't want to -~ get this in the control room building
either.

MR. EHLERT: Those are already double -- gliding,

motorized doors.
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MR. MICHELSON: Are they designed for whatever
peak pressures you are calculating to be experienced inside
of secondary containment at that location.

MR. EHLERT: Yes.

MR. MICHELSON: If they are, you are all set.
That may be perhaps five pounds.

MR. EHLERT: 1It's two psi at the location.

MR. MICHELSON: Two, at those locations, okay.
That's still pretty good.

MR. LINBLAD: That was an interesting question. I
am not sure that I understood the answer. Are you saying
that joiner doors will be designed for two pounds?

MR. EHLERT: Correct.

MR. MICHELSON: These are doors between the --

MR. EHLERT: Between the reactor building to the
control building there is a --

MR. LINBLAD: Joiner doors look like that.

MR. MICHELSON: No.

MR. EHLERT: No. There is three passags ways
between secondary containment back toward the service
building, to the change areas. In those passage ways
there's double motorized doors to preovide an airlock, to go
from the secondary containment negative pressure to
atmospheric at the service building. These will be designed

for two pounds.
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MR. LINBLAD: Thank you.

MR. MICHELSON: P2s I understand it, those are the
only doors that will be designed for a specific differential
pressure; is that correct?

MR. EHLERT: Correct.

MR. MICHELSON: All other doors might swing open,
depending on the break location.

MR. SAXEMA: This will show you the new pressure
calculations. As you can see, the peak pressure in the room
where the break is, is now about 19 psia. That shows major
pressure values.

MR. MICHELSON: These are a little higher than you
have been calculating in the past, I thought.

MR. SAXEMA: These numbers.

MR. EHLERT: 1In the past, we were up around 21 and
22 psia.

MR. MICHELSON: I thought we were up around 15 or
even less.

MR. EHLERT: That's gage, 15 gage, which would be
30 psia.

MR. MICHELSON: I am sorry. I am just slow today.

MR. SAXEMA: That gives you kind of a temperature
time history in each compartment. As a result, when peak
temperature is about 221 or so which is well below the

earlier peak temperature, and similar occurs, let me go
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through it guickly. For the RCIC line break -- and you can
see the pressure is much smaller. The temperatures for the
RCIC line break are kind of little bit higher.

In the RCIC room where the steam is super heated
because of steam break, we see much higher temperature.
These are the temperatures curves which were used in
specifying or designing what we call the EQ temperature
profiles.

What we did, we calculated the peak temperature
which will be seen and we took that temperature and let it
continue for six hours before we give any relief. After six
hours we allow the temperature co drop toc 66 degrees C.

What we did here we said okay, this will egual temperature
profile. The temperature analysis which we will be
discussing later on was also to confirm that indeed my EQ
profile is realistic and bounding what the real temperature
response 1 can see.

My next presentation will be dealing with not
pressurization but giving the same kind of break scenario,
same kind of compartment nodalization. What will happen to
my temperature in the compartment, as I allow or take credit
for my cooling effect. As a function of time my
temperature will change in the compartment and that, I will
compare with my EQ temperature profile.

MR. MICHELSON: This is all just to arrive at a
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temperature profile for equipment gualification purposes?

MR. SAXEMA: That's right. I would like to make
it clear nere, that my temperature analysis, if I look from
realistic point of view, it will be a very complicated
phenomena. It will be the pressure difference and the
temperature difference, and how the temperature will be
adjusting from room to room.

What we have done here, we have taken a very
simplistic approach to simplify my model. I will discuss
the rationale for that. I said in this analysis we are
taking credit for the heat sinks. Where the heat sinks are
concerned, there are many sources. We have limited analysis
to heat sinks, which are primarily concrete surfaces. There
is the floors, walls, ceilings and internal walls.

We have not taken any credit for the equipment in
the building like pumps, motors, et cetera. We also have
not taken any credit in the analysis for the coolers which
are in the room. Alsc, we have not taken any credit --

MR. MICHELSON: The coolers won't do you any good
at the temperatures you are talking about. They are just
being louaded up. They might trip out the chillers and
whatever from overloading the chillers.

MR. SAXEMA: That's right.

MR. MICHELSON: 1It's just not going to help you a

bit. Furthermore, taking credit for the heat sinks and the
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walls is fine, but you now have to alsc add back in the heat
sources in the room.

MR. SAXEMA: 1 agree.

MR. MICHELSON: The coclers are not going to be
able to do anything about the heat scurces in the rocom. In
fact, I think you are -- if you want to get a little more
sophisticated you better go back and start looking at how
chillers respond when you suddenly heavily overload them by
putting this high temperature steam onto the air handling
units and watch the water temperatures go. The chillers
will trip out. They won't handle those high overloads.

MR. MCCRACKEN: I agree.

MR. MICHELSON: That's very high overload on the
chillers. They want to become big condensers, and they
weren't put in there to become big condensers.

MR. SAXEMA: For this analysis, we considered a
break at the bottom floor. We considered two cases, what we
call the design basis case, that the isoclation valves close
automatically as designed, 76 seconds. 1In the second case
we considered the design basis conditions, what if isolation
valves do not close. Then, we take into account whatever
the operator actions will be taken.

As I said, again, it is simplified and
conservative., Let's see what I have more to say.

MR. MICHELSON: ©On the cperator action then, at
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what point in time did you consider the operator closed this
new valve?

MR. SAXEMA: As a matter of fact, I ignored that
operator action in my analysis.

MR. MICHELSON: You did.

MR. SAXEMA: You will see that.

MR. MICHELSON: Okay.

MR. SAXEMA: As a start, the whole secondary
containment building, rather than taking each and every
individual route and cubicle, 1 have divided it into three
major interconnecting compartments, taking the volume from
bottom floor to the next floor. Wheu we did the case for
the isclated case, the design basis event, it should have
taken credit for the secondary containment building volume.
I have limited my break flow, all energy flow into the
bottom compartment.

For un-isolated case, which is where the valve
does not close as designed, I have taken credit for the
entire containment velume, on the understanding that once
the break is established and 1 do not take credit for any
operator action, I will have a situation -- my break is
coming from the broken pipe. The entire flow will be geing
to the top of the building. Very soon, you will have a
guasi-steady state condition.

For that reason I assumed my entire containment
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volume is included. Coming back to the structural heat sink
model as I said, we took only boundary walls at this floor
and internal walle, and we neglected any internal walls from
the down level all the way to the top. Once again, you will
see here, no credit for the pool in the refueling floor or
other equipment.

In terms of the heat transfer mechanism between
the compartment volume and the structural heat sinks, I have
limited my calculation to convection heat transfer only.
That means, we have not taken any credit for the steam
condensation effect because of the cold surface. My heat
transfer mechanism is purely based on natural convection and
what effect I had.

This is one more kind of conservatism which 1
believe everybody agrees is a very conservative assumption.

MR. KRESS: Your natural convection heat transfer
coefficients need a length a.d Delta T.

MR. SAXEMA: Yes, correct.

MR. KRESS: The Delta T, of course, is transient.

MR. SAXEMA: We calculate this convection based on
the Delta T. As the time goes by the heat transfer rate
will decrease.

MR. KRESS: You keep changing it as Delta T
changes.

MR. SAXEMA: That's correct.
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volumes. This is the bottom flow, and there will be
communication path. This is up to the negative 1,700. This
is the entire rest of the building and the structural heat
sinks,

Now, the heat sinks are modeled in such a way,
that they are all semi-infinite. The other side of the heat
sink you assume is insulated surface. For the internal heat
sink which are the internal walls in the structure, they are
modeled as a slab, on both side.

MR. KRESS: You included conduction into those,
then?

MR. SAXEMA: Pardon me?

MR. KRESS: 1 presume from that statement, that
you included conduction eguations into those?

MR. SAXEMA: That's right.

MR. MICHELSON: 1In the concrete.

MR. SAXEMA: There were deterministic analyses.
Coming back to this we are going to include both from the
pipe side and this is same about 76 seconds, same as in this
first edition analysis. As far as the venting is
concerned, we have not taken any credit for the vessel
pressure reduction through the make up water that is coming
in. We also have not taken any credit in calculation, as
the vessel depressurization that is based upon the operator

action to terminate the break if they de-pressure the
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In that situation most of the analogy will not go
into the outside the containment, it will go to thee
suppvession pocl. We have neglected and ignored that kind
of direction. 1In our calculation the analogy which is
coming into the rule is kind of constant energy and constant
flow.

In terms of the duration which it is same as
earlier. For the design basis event 1 have considered two
cages. Number one is, the operator is able to take action
to close the valve in half an hour. For my temperature
calculations I have a constant flow into the room, constant
for half an hour. Then, I terminate my flow. In the second
case I assume the one hour duration for the operator and see
how fast my temperature will cool down.

MR. MICHELSON: Before you leave that slide,
there's always this little problem of breaks that occur down
stream on the return side, back to the feedwater. The flow
instrument at one time was located quite a distance from the
wall.

Now, have you moved that flow instrument. 1If it
breaks down stream of that flow instrument you don’'t have
any differential. The only way you ever pick it up is with
temperature sensors. The instruments both see the same

flow. The break is down stream of the last flow instrument
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but still in the compartment, and those are not isolated
under differential flow. Those have to be isclated by some
kind of temperature isolation.

MR. SAXEMA: 1 agree.

MR. MICHELSON: I just wonder, did you move that
flow instrument to the boundary? We pointed this out to you
a long time ago, that you had that problem.

MR. POWER: We had one set up in the penetration
into the secondary containment.

MR. MICHELSON: For those breaks though, then we
depend upon that temperature and that has -- if the
temperature is in the room then it should be 10 seconds or
80.

MR. POWER: Yes, it's very fast.

MR. MICHELSON: It will be longer than 76 seconds,
but maybe by no more than ten seconds.

MR. POWER: I would think it would be a lot
shorter.

MR. MICHELSON: No. It can't be shorter than the
-- pkay, you are saying because it deoesn't have the built-
in.

MR. POWER: That's absoclutely right.

MR. MICHELSON: It may be shorter, all right. I
take it back. You did get the temperature moved in at

least .
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MR. POWER: That's correct.

MR. SAXEMA: That gives you a brief schematic how
the flow is coming intco the room from the reactor side and
the BOP side. On the BOP side will be adding the cool
water and have depleted all this from this side. From the
vessel side after this depletion, it is full pressure coming
into the break.

MR. DAVIS: This drawing doesn't show the manual
isolation valve that you have added, is that right?

MR. SAXEMA: Mine is very simple. It dces not
reflect the actual.

MR. MICHELSON: 1It's downstream of the flow
restrictor yet, iesn't it, the new valve is, The third valve
ig still downstream of the -- the flow restrictor is on the
vessel almovt, isn't it?

MR. SAXEMA: Yes.

MR. MICHELSON: This is just one break that you
showed on your picture. There's numercus other potential
break locations in compartments, some of which may be more
or less confining than the compartment housing the inlet
side isolation valves. Have you found the worst
compartment, or do you determine that that is indeed after
calculation.

MR. SAXEMA: In my view, that is the worst

compartment at the bottom. Any compartment break about high
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elevation will have sufficient path to go up.

MR. MICHELSON: I am thinking now the structures
again. These other compartments may be more confining and
therefore the peak pressure in the compartment before
everything gets blown out could be --

MR. EHLERT: The worst case from a break is in the
heat exchanger rooms.

MR. MICHELSON: What did you get there?

MR. EHLERT: That was around the -- still way
below the 15 pounds that the room is designed for. 1It's
around ten pounds.

MR. MICHELSON: Those roomes have that stacked
block wall for shielding.

MR. EHLERT: That's correct.

MR. MICHELSON: Is that block wall going to be
designed for the peak pressure you calculated?

MR. EHLERT: Yes. 1It's already been evaluated and
reviewed by the NRR for 15 pourds

MR. SAXEMA: Just to teli you briefly what goes in
my transient conling analysis. This sclid line is what was
used in pressure analysis. I simplified this as dotted
line. This is the break of the flow into the compartment.

I let it continue. This is for the deterministic analysis.

The difference will come for the un-isolated case,

which it goes beyond 76 seconds I let it continue for one-
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half hour and one hour. That is my input source in my
calculation.

MR. MICHELSON: You didn't calculate that dashed
line, d4id you?

MR. SAXEMA: Yes.

MR. MICHELSON: Why does that come out higher at
the beginning than the --

MR. SAXEMA: As I said what we did, we assumed
that it is kind of saturated blowdown at full pressure for
the vessel.

MR. MICHELSON: No, the first few seconds, up at
the top.

MR. SAXEMA: This one?

MR. MICHELSON: Yes. Why does that come flat
across.

MR. SAXEMA: 1 think we took the same value. It
just looked like difference over here.

MR. MICHELSON: One has a drop and the other
deoesn't. I thought that was a result of the calculation.

MR. SAXEMA: This curve -~

MR. KRESS: The dash line is just what he --

MR. MICHELSON: 1 thought that was after he did
it, the cooling analysis, and then this is what he got.

MR, SAXEMA: The peoint I am trying to make here

for my transient cooling analysis, I am taking a worst input
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condition.

MR. MICHELSON: Okay. Based on this simplistic
model for my isolated case which I am calling the design
basis case, we assumed initial conditions over here. We
calculated peak temperature is about 212, which is way below
the 248, is my qualification temperature. Not only that, my
temperature drops to 150 degree F in less than six hours,
showing which is in the qualification profile.

MR. MICHELSON: What are you gecing to qualify it
to?

MR. SAXEMA: Yes.

MR. MICHELSON: I say, what are you going to
qualify it to, 212 or 2487

MR. SAXEMA: Two forty-eight, yes.

MR. MICHELSCN: Okay. What pressure?

MR. SAXEMA: Fifteen psig, depending upon the
eguipment location.

MR. MICHELSON: You haven't changed that any from
your earlier reports. You are just showing that it's a very
conservative number, but you are still going to use the
original number.

MR. SAXEMA: That's right. As I was showing, this
is the model for the cooling analysis for the isclated case.
1 assume my bottom flow is 8,200 up to 1,700 is like one

closed compartment.

ANN RILEY & ASSOCIATES, LTD.
Court Reporters
1612 K Street, N.W., Suite 300
Washington, D.C. 20006
(202) 293-3950



319

[Slides.]

MR. SAXEMA: This is my temperature response
curve, which is based on the design basis assumption. Valve
closes in 76 seconds. You can see that the temperature
peaks out and this is the coeoling. This solid line
indicates that equal temperature profile for six hour is
this temperature, then it goes to 150. This confirms that
my temperature profile will be within my profile.

The same for the un-isolated case. The difference
is, I assumed for one hour and one-half hour. Once again,
my temperature profile they showed within the equal profile,
and the temperature drops to 150 in less than six hours.
Let's look at the picture here.

Once again, this is the model that I used for my
calculations for the un-isolated case. Once again, this is
open to the atmosphere. Any cooling effect will have tried
to bring the air from the outside. The internal heat sinks
-- again, the same is for outer walls and internal
structures. This is my temperature time history, which
considered the one-half hour and one kind of valve closure.

MR. MICHELSON: Let me stop you for just a moment,
and go back to something that came up at previous meetings.
That 1s, it appears that a considerable amount of the
effluent from the reactor water clean up break may very well

end up in the upper structure of the building quickly, in
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fact, into the cooling area. Then it came to pass that gee,
blow out panels on the refueling floors will blow out.

Is that still what you believe will happen?

MR. EHLERT: Yes.

MR. MICHELSON: Again, of course, the argument
that it ends up in the steam chase gets even weaker. You
start venting in that direction and you will never get
pressure build up enough to go out the steam chase.

MR. EHLERT: There is no specific requirement to
go out the steam chase.

MR. MICHELSON: No, but in reading your analyses
though, it always ends up that we are really venting this
out through the steam chase in the turbine building and it's
a no-never mind.

MR. EHLERT: Venting atmosphere is the end
product.

MR. MICHELSON: The end product will be venting to
atmosphere and very likely venting out of the refueling
floor blowout panels, as I understood --

MR. EHLERT: Depending on where the break is, yes.

MR. MICHELSON: Yes, depending on where the break
is.

MR. SAXEMA: This is a comparison of my calculated
temperature response with my profile. This is the line for

the half hour valve closure. Both these transient curves in
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the profile. What I am concluding from here is that I can

take for one-half hour or one hour, I can still remain

within my profile for the temperature qualification.

Once again in summary, this transient calculation

in the very simplistic model in a conservative manner, and

the results show the profi
MR. MICHELSON:

I would like to ask the th

le was good.
In view of all these revelations,

ird valve that you have added to

perform the ultimate isclation, was it put in there on the

basgis of these kinds of ca

lculations or is it just to make

sure that we don't have any further problems. What prompted

you to decide to add the t

MR. SAWYER: Bas
Saxema showed you doesn't
action to depressurize. E
valve we always have the a
would depressurize. That,
flow to that compartment.

The main reason
to ease the operator's job
to the blowdown to within
fuel to keep questions abo
reacter building down.

MR. MICHELSON :

thing to bed for sure. 1

hird valve?

ically, the analysis that Dr.
take any credit for operator

ven if we didn't have the third
ssumption that the operating crew

itself, would limit the enthalpy

why we added the third valve was
of controlling water level after
a narrow band above the top of the

ut long term flooding of the

It's really, it's just to put the

don't want to talk you out of it
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or anything. I like it, but I was trying to determine -- I
didn't see anything in here that drove you. It had to be
something else that drove you. 1 think 1 understand. Thank
you.

That was a very good analysis, probably more than
what was needed to justify your position. It was a very
fine analysis. 1 think Dr. Catton would have enjoyed
listening to that one. He might have had a few questions.
Thank you.

MR. LINBLAD: I have a question, Mr. Chairman,
The guestion relates to ventilation ductwork. What is the
external and internal design pressure for ventilation
ductwork that appears in the 15 pound room design pressure?

MR. EHLERT: In what aspects are you worried
about. Basically, all the ductwork in the building is non-
gsafety. 1It's not required for any purpose after the
accident.

MR. LINBLAD: 8So, in this analysis has the
a3sumption been made that the ventilation collapses closed?

MR. EHLERT: No. The supply ducting is basically
concrete imbedded ductwork that drops it down from the upper
levels down to the basement levels. It basically uses the
corridors as a plenum, with openings in the walls to
pressurize the rooms.

MR. MICHELSON: I didn't gather it was concrete
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embedded. It's in concrete chases, if that's what ycu mean.

MR. EHLERT: Yes, it's in concrete chases.

MR. MICHELSON: There's a big difference in the
capability of the duct, to whether it's embedded or just in
a chase. The chase is also vented in both directions, so
it's an open duct.

MR. LINBLAD: Doces the duct do any ducts past
through one of these rooms? Not terminate within the room,
but transits the room?

MR. EHLERT: No. There's only exhaust pick up in
the room.

MR. MICHELSON: You mean, none of the ductwork in
the process of going through the building goes through any
area where these breaks are being postulated?

MR. EHLERT: Right. They basically go from the
room to the outside corridor, and it's transferred to the
main vertical duct which carries it up

MR. LINBLAD: The outside corridor in scome cases
it sees a two psig.

MR. EHLERT: Yes, at the upper levels it's two
pei. At the lower levels it's five psi.

MR. MICHELSON: That's enough to collapse sheet
metal ducts.

MR. EHLERT: Yes.

MR. LINBLAD: The ducts are intended to resist
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MR. EHLERT: Could you repeat that.

MR. MICHELSON: Presently it appears that the
equipment qualification is for 15 pounds, 248 degrees. Does
that mean that the equipment can remain functional at 15
pounds, 248 degrees. 1Is that what EQ means in this case?

MR. EHLERT: Yes. When we are talking about EQ,
the EQ pressure temperature is what the equipment is
qualified at.

MR. MICHELSON: 1Is it functional at those
conditions.

MR. EHLERT: It's capable of functioning. It's
does not necessarily

MR. MICHELSCN: The problem that I am getting into

and I don't know whether to press the issue. It's
something that somebody ought to at least think about. That
is, if you postulate that you pressurize a secondary
containment to these kind of conditions and you say that
everything remains functioral, I have to assume that the
room cooling capabilities remain functional.

I am not worried about cooling the room below
these conditions. What I am worried zbout is the same room
cooler that is cooling these areas might be cooling other
areas that are no longer going to get cooled because the
pressures will trip out. They won't handle overloads.

MR. EHLERT: The systems inside secondary
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containment are not -- do not use chilled water for their
cooling.

MR. MICHELSON: You say that --

MR. EHLERT: They are off the RCW heat exchangers.

MR. MICHELSON: The ones in the basement are but
how about those up in the instrument rooms inside secondary
containment, none of those have chill water?

MR. EHLERT: Those are, but those are outside of
secondary containment.

MR. MICHELSON: The instrument rcooms ave inside of
esecondary containment. The electrical rooms are outside.

MR. EHLERT: Those don't have room coolers ingi ‘e
cf them.

Mk. MICHELSON: You are saying that we don't
provide any chilled water.

MR. EHLERT: Correct. There's no chilled water
inside secondary containment except for some push button
on/off air conditioners for when you are doing personnel
maintenance.

MR. MICHELSON: I thought that there was
environmental control to keep those instruments a little
cooler.

MR. EHLERT: There's RCW water used which is
cocling water.

MR. MICHELSON: Just normal cooling water, not
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chilled. There's no chilled water inside of secondary
containment .

MR. EHLERT: As we menticned yesterday, the only
chilled water -- emergency chilled water that is used is for
the control room, the control building, and the three clean
electrical areas.

MR. MICHELSON: And, the diesel.

MR. EHLERT: And, the diesel. It's basically
those three zoner outsic secondary containment.

MR. MICHELSO! But not -- if there's none ing de,
then we don't worry about that aspect. 1f the equipment is
functional, then it's a non-problen.

MR. POWER: The last presentatior that Art will
give, he has looked at all kinds of things about extended
life, et cetera, relative to the numbers that we used.

MR. MICHEL.SON: Why don't we take a break right
now and come back at 20 minutes to.

[(Brief recess.]

MR. MICHELSON: Let's go back on the record.

MR. SEALE: Mr. Chairman, I have a question. I
think this is probably a good time to ask it. How much does
this 15 pound capability cost? The problem that 1 see is
that you now apparently have demonstrated that there's
actually a fairly large margin embedded in that, and that's

a pretly -- T think it would be pretty expensive.
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What are the down side consequences for a COL
holder if they say hey, I am being forced to cut costs
everywhere. Why don't I build a ten pound design or
something like that. What does that do to the status of
this whole process?
MR. EHLERT: The main thing it's designed for the
15 pounds -- at least for increasing it above 15 -- is the
structure. The structure fails, you have -- the structure is
valid for the 15 based cn the wall thicknesses provided and
the beam sizes,

floor slabs, and so on.

MR. SEALE: MApparently, ten --

MR. SHACK: 1It's more the eguipment
waalifications.

MR. EHLERT: Right. 1It's mostly the electrical

connections, the hoxes,

MR. MICHELSON: You better think about this
carefully though. You are really qualifying it for that
condition, you are going to have to use hermetically sealed
boxes to gqualify it.
MR. EHLERT: 8Some of the instruments are --
MR. MICHELSON: You are going to have to design
the boxes much heavier to take 15 pounds external pressure.
You can't vent the boxes and get through the EQ very easily,
although some people think they can do it anyway. You

really -- it's really kind of tough to pass the EQ test if
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you vent the steam inside the box while you are doing the EQ
test.

MR. SAWYER: Gary, I don't want to put words in
your mouth, but I thought that when we did the analysis for
the 15 pounds, that we didn't actually commit to increase
the structure to meet the 15 pounds over what it was anyway.

MR. EHLERT: Right. The structure didn't have to
change to meet the 15 pounds.

MR. SEALE: Okay, so there are other
congiderations that established those designs.

MR. EHLERT: For the civil part, the shielding and
radiation hazard --

MR. SEALE: My question is -~

MR. MICHELSON: Your guestion is a good one,
though. The 15 pounds 1s going to cost them quite a bit of
money. I was guite surprised. I am not going to argue with
it. I think you can get by with less than 15 pounds. It
would finally sharpen the pencil and come in with something
less.

If you stick to 15 pounds it just gets tougher to
build the equipment for 15 pound differentials. Most of
this stuff is probably build for depressurization of three
pounds or something. In fact, not all of us have to even do
that. But 15 pounds is a substantial differential on an

instrument. You have to build a hermetically sealed
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instrument that will handle it. It has been done.

Inside of containment it's understandable, and
there they do it. But it's a little more expensive of an
instrument, I suspect. Maybe you can tell us it doesn't maxe
any difference we would do 15 pounds.

MR. LYONS: 1 guess one of the things that you
have to remcomber though is, when we are talking about an EQ
profile, that only applies to the eguipment that needs to be
gualified under 50.49, it's a limited number and set of
equipment.

MR. MICHELSON: What do you think it's limited to?
It's all the ECCS equipment.

MR. LYONS: That's right.

MR. MICHELSON: That's most of what's inside
secondary containment., There isn't much else in there, is
there?

MR. LYONS: That's true. All the equipment that
is inside the secondary containment does not have to be
gqualified to those temperatures and pressures.

MR. EHLERT: All the reactor water clean up does
not have to be, the pressure pool clean up does not have to
be.

MR. MICHELSON: The RCIC, high pressure core
flooder, all this equipment has to be gualified, including

it's instrumentations. You have rooms full of them inside
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1 secondary containment. |
2 MR. EHLERT: 1It's mostly just the instrument
3 connections. |
M MR. MICHELSON: 1It's the instruments where you get ?
5 the toughest problems. |
6 MR. MICHELSON: Yes. The pumps, the 15 pounds is ;
7 a no-never mind. |
8 MR. MICHELSON: You start to really get subtle and
9 ask some of these instruments require differential pressure |
10 operation. Are you going to desion now so that they remain

11 operable with a 15 pound differential pressure between the

12 outside the bkellows and what's going 2n inside the bellows

13 in orcder to remain accurate. |
14 These things don't work at 15 pounds like they did

15 with an atmosphere on the outside. 1 think the misbehave. :
16 Normally, you vent the instrument to atmosphere, and that's

17 your reference point. |
18 MR. LINBELAD: Which instrument would that be? I
19 MR. MICHELSON: Any instrument that -- it depends

20 upon a bellows movement for instance,

21 MR. LINBLAD: Certainly, an air operated --

22 MR. MICHELSON: Yes. The pressure is on the

23 outside.

24 MR. LINBLAD: I assumed that they are electronic

25 transmitters. |
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MR. MICHELSON: If they are all electronic and
‘maffected by atmosphere, you are ockay. I haven't seen that
stated anywhere, that's what they will use.

MR. LINBLAD: If they have a 15 pound design, I
bet they will.

MR. MICHELSON: They will have to use
instrumentation, which is independent of the atmosphere in
which it's operated in.

MR. KRESS: You are not geing to get a low lower.
You may get down to ten psi by sharpening your pen and
pencil, and you are going to have the same problems.

MR. SEALE: But still, everything that you read
about the emphasis on economics and ccst reduction in the
industry right now sugiests that anything that smacks of
overkill is on the list for review. I think we ought to be
very sensitive to what the implications of what appears to
be an over design might be in terms of downstream
corrections or re-design.

MR. MICHELSON: Just for my own edification, and 1
have asked it before and am going to ask it again. What are
the Japanese doing about the reactor water clean up line
break, if anything. Are they postulating it and are they
designing for it, or do they just ignore it.

MR. EHLERT: We don't have any of that

information.
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MR. MICHELSON: It would be interesting to ask
sometime.

MR. SAWYER: They are not dealing with the un-
isolated case. In other words, their basis for EQ for the
building is based on the design basis.

MR. MICHELSCN: They still have to deal then with
the several pounds and 212 degree kind of thing.

MR. SAWYER: Oh, yes.

MK. MICHELSON: Are they doing an EQ for that
condition?

MR. SAWYER: Yes, they are.

MR. MICHELSON: Are they doing it throughout
gecondary containment?

MR. SAWYER: Yes, they are.

MR. MICHELSON: Then, they are dealing with the
problem.

MR. EHLERT: That's their normal design basis.
The first topic that I am going to swing through is some
questions that were alluded to earlier was, the parameter
study on the effects of door opening pressure.

Basically, there are two types of docrs that were
assumed to fail. One was the normal stair case door which
is for personnel access. Usually it's a light weight door,
three hour fire barriers, in the only requirement on the

door. 1It's for personnel entrance and egress from a given
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floor tec move up and down, vertically, through the plant.

MR. MICHELSON: Are all stairwells divisionalized?

MR. EHLERT: No. There are only two stairwells in
the secondary containment.

MR. MICHELSON: They share common divisions.

MR. EHLERT: Yes. There's one in the --

MR. MICHELSON: Those are divisional barrier doors
at the stairway.

Mik. EHLFRT: WNo. The stairway itself resides in a
division.

MR. MICHELSON: But it has to have doors to
another division.

MR. EHLERT: You go down the corridor and then
through a divisiocnal door.

MR. MICHELSON: You never go from a stairwell into
another division.

MR. EHLERT: Correct. You may, on an above at a
different elevation.

MR. MICHELSON: The elevation goes all the way to
the top of the pool --

MR. EHLERT: That's what I am trying to get out.
On some fioors you may change divisions. The stairway may
change divisions.

MR, MICHELSON: As you go up the stairs.

MR. EHLERT: That's why you have -- one reason why
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you have a three hour fire barrier at the stairwell.

MR. MICHELSON: Indeed, there are divisional
barrier doors at the stairwells.

MR. EHLERT: Yes. They assume they are failed.

MR. MITHELSON: I am just trying to clarify a
point.

MR. EHLERT: These doors normally are opening
outward, away from the staircase. They are failing

-
i

basically in the opposite direction of their opening.
Normally, they set those at a higher failure pressure than a
deor that would be basically being over pressured in the
direction that it normally opens.

Tha-'s mostly because -- the obviocus reason, you
have to bow the door sufficiently enough to fail the frame.
Whereas, in the other direction, you only have to fail the
latch.

MR. MICHELSON: 1In the case of Quad Cities were
their doors seeing reverse flow?

MR. EHLERT: Both. They saw everything. The
results basically came in that for stairway doors, if we set
the pressure high enough, the doors never open. We
communicated normally through the steam tunnel and met our
design or pressure goals.

For compartments it just changed the opening time.

It didn't really change the -- it increased the peak
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1 pressure slightly in the compartment. The main effect was i
i . 2 the delay is when peak pressure occurred because the door
| 3 would stay closed a fraction of a second longer.
' b MR. MICHELSON: What doeg that minimum pressure
i 5 mean. What are you telling me, that's the lowest pressure |
' 6 at which a door will open? l
| 7 MR. EHLERT: For the large compartment doors, the ‘
B heavy compartment doors. ‘
; 9 MR. MICHELSON: For the divisional barrier doors? 1
‘ 10 MR. EHLERT: No. Subcompartment doors, like the 1
11 heat exchanger room.
12 MR. MICHELSON: 1Is that going to be a design l
13 requirement to have the capability of opening only above one
14 and cne-half differential? 1
. 15 MR. EHLERT: No. When you go below one and one- %
16 half differential we saw -- basically it will have no i
17 effect. !
18 MR. MICHELSON: Some of these are double doors, of
19 course. Are they also one and one-half?
20 MR. EHLERT: None of these doors right here that
21 we are talking about are EQ qualified. These aren't i
22 barriers that are design basis. E
23 MR. MICHELSON: Are we going to know which doors
24 are EQ gqualified and which ones aren't by looking at some |
25 words or drawings or something? |
| |
| |
| |
% . ANN RILEY & ASSOCIATES, LTD.
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MR. EHLERT: It will be words, or markings on t

tier one.

MR. MICHELSON: Will I have to wait for amendme
347

MR. EHLERT: Wait for 34.

MR. LINBLAD: 8o, can we say that the minimum
pressure is zerc and giveg the same results, or ig there
something that happens between zero and 1.5 psi.

MR. EHLERT: The odds are that if they open at
zero, the pressures go down in the room.

MR. MICHELSON: And, go up in the corridors.

MR. EHLERT: You will wvent into the corridors
faster, yes. It may go up slightly.

MR. SAWYER: Gary, those numbers -- some people
are mislead to believe that they are some kind of design
spec from GE, that we have minimums and maximume. That i
just a parameter study, to see what effect it would have
peak pressure.

MR. EHLERT: That's correct.

MR. SAWYER: We are not specifying the doors to
have a minimum opening pressure of one and one-half.

MR. MICHELSON: None of the doors except those
going to the control building are going to be spec --

MR. SAWYER: Correct.

MR. LINBLAD: Do I understand that the directio
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of sewing is not specified either, that either swing can --

MR. EHLERT: 1In the tier one they are not
specified.

MR. MICHELSON: The direction of door swings are
specified on your tier one drawings.

MR. EHLERT: There's also a statement that it's
for information only.

MR. MICHELSON: That's -- where do I find that
statement?

MR. EHLERT: 1It's in the appendix.

MR. MICHELSON: 1Is that in the introduction?

MR. EHLERT: General provisions.

MR. MICHELSON: 1Is there another general provision

that says 1 can move boundary -- can move doors around and

can move doors around on an ITAAC without getting a new
rule?

MR. EHLERT: I believe so. This is basically --

MR. LYONS: 1If you look in the general provisions

there's a discussion about the figures in general. I don't

remember the exact words.

MR. MICHELSON: We didn't review ITAAC and didn't

realize those words were in there. I would like to read
those words.
MR. LYONS: There's basically statements to the

effect that the figures are representational and for
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information only, and that -- I am trying to remember the
exact words -- whether it's minor changes or changes to the
-~ they are basically functional drawings.

MR. MICHELSON: What does that mean?

MR. LYONS: 1If a door is moved from one corner of
a room to another corner of the room but along the same
corridor, that would fall within an acceptable --

MR. MICHELSON: 1If a door was eliminated, then it
would be a new rule?

MR. LYONS: Yes.

MR. MICHELSON: You didn't like the door there and
didn't want to move it -- 1 didn't need it, and would have
to go to rulemaking to remove it?

MR. LYONS: That's right.

MR. MICHELSON: It will clarify how much you can
do without going to rulemaking. I will read those words.

MR. EHLERT: The next area is basically the flood
effectse. When you are talking about the reactor water clean
up you are talking about a large guantity of water that can
come out. Basically, we are trying to assure everybody that
it's not the governing flood event.

Basically what we did was assume 60 percent of the
break flow is water. The rest of it is steam and it
disappears. We assume the floor spread, to make sure the

water --
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MR. KRESS: That 60 percent is based on the
constant enthalpy from the blowdown to the --

MR. EHLERT: Roughly, yes. 1It's actually a little
higher than 60. We just use 60 to give us a bound.
Actually, I take that back. It's a little lower than 60.

MR. KRESS: It is constant enthalpy.

MR. EHLERT: Yes. Basically the two major
floors where you have water problems will be the elevation
minus 1,700 and the basement, minus 8,200. That's where
most of the reactor water clean up system is located, where
you have doorways, where you can get entrance into the
general area of the building, or it's in the basement floor
where you are collecting all the water from a break.

The provisions that are put forth at least in the
basement floor where vou have large accumulation of water
from any type of break, that all the penetrations from t..e
outside corridor into the ECCS rooms is kept at least two
and one-half meters off the floor to prevent any flooding
effects from the reactor water clean up break going into the
ECCS compartments.

Basically it's keep ECCS dry. At least from my
standpoint they will be steam to atmosphere.

MR. MICHELSON: Before we leave this point of the
drawing -- because I think the staff ought to go back and

look at this interpretation of figures. For some reason you
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restricted the whole paragraph only to Section 2. 1 think
it ought to apply to Section 3, because that's where all
those control building drawings are.

MR. EHLERT: The only thing in Section 3 should be
the radiation hazard drawings.

MR. MICHELSON: Section 3, of the certified design
material. The drawing is in there. You say that they will
have to be adhered to strictly then, as opposed to
interpretation and all the other good words. I would think
that you would like to include Section 3, just in case.

MR. EHLERT: Yes.

MR. MICHELSON: You may want to move these
boundaries around or whatever. I don't know what you might
want to do. It should have been Section 3 and 2.

[Slides.]

MR. EHLERT: This is a basic summary on how the
high energy line break affects the ECCS room's availability.
It basically is, the penetrations are assumed to fail, to
allow the steam into the ECCS rooms. That's where we get
the 15 pound design pressure.

As was mentioned earlier, the short term EQ
pressure and temperature numbers are bound -- I shouldn't
gay bound -- the high energy line break results.

MR. MICHELSON: One of the things I guess 1 missed

when the previous presentation was made is, we have kind of
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1 at least always made intuitive arguments, so what, the
2 boundary door is open. We still got a third division whose
3 boundary doors don't open. Maybe that's not true.
5 Do the calculations show that all three divisions
5 have open doors from a break in the reactor water clean up?
6 MR. EHLERT: We assumed all the --
7 MR. MICHELSON: You are assuming it. Do the
g calculations verify that you get into the third division? 1I
9 think we have been making intuitive arguments that really we
10 really don't think it will get to the third division. It
& | will be protected anyway.
12 MR. SAXEMA: 1In my calculations, I think my other
13 flow path you will be communicating with the other
14 divisions.
15 MR. MICHELSON: All three?
16 MR. SAXEMA: Yes.
17 MR. MICHELSON: Then, the argument is that it
18 spreads --
19 MR EHLERT: The pressure will decrease as you
20 move away from the break location.
21 MR. MICHELSON: But it will still open all the
22 doors, because you have sufficient differentials.
23 MR. LINBLAD: 1Is that first statement one sentence
24 or two sentences, without a period?
25 MR. EHLERT: It should be two sentences. It
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should be period there and a new sentence.

MR. LINBLAD: Thank you.

MR. MICHELSON: We don't really care about the
HVAC ducting. 1It's spreading through the doors anyway.

MR. EHLERT: The only concern with HVAC ducting is
whether it collapses on top of safety related equipment.

MR. MICHELSON: One other concern, where it
penetrates secondary containment, what will be its design
gqualification, since that reactor building cooling system is
outside of secondary containment.

MR. EHLERT: Correct.

MR. MICHELSON: It has some penetrations with some
valves or dampers, or whatever you want to call them.

MR. EHLERT: That's the next topic.

MR. MICHELSON: All right.

MR. EHLERT: 1It's one chart away. This is
basically a summary that was mentioned earlier. Pressure
from both breaks are below the 15 psig compartment design
pressure. The 8,200 and minus 1,700 corridor pressures are
below five psig. The balance of the secondary containment
above the minus 1,700 elevation is basically below two psig.

Because of the HVAC openings and cable tray
openings through the ECCS walls, those walls aren't seeing
any large Delta P's, at least long term. It's very brief

until yocu get equalization across the walls because of the
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openings.

The pour pressure from water outside the building
is around ten to 15 pounds. The only effect you are going
to have by a break on the RBCW penetrations is the seal will
Lave to work the opposite direction. That's assuming if the
water disappears on the back side.

MR. MICHELSON: This is a seal where it penetrates
the --

MR. EHLERT: Where the pipe penetrates the reactor
building wall.

MR. MICHELSON: That is secondary containment down
at those elevations.

MR. EHLERT: Correct.

MR. MICHELSON: Those seals are going to be
designed for at least the 15 pounds.

MR. EHLERT: They have to be designed at least for
the pour pressure if the tunnel that they cross over from
the control building to the reactor building fails, and
that's like 25 meters below grade which is basically at 75
meter ahead of water.

MR. MICHELSON: 1It's a big hydrostatic pressure.

MR. EHLERT: Yes.

MR. MICHELSON: The tunnel fills with water,
that's the postulation.

MR. EHLERT: Right.
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1 MR. MICHELSON: Then, you have an enormous -- in

. 2 the other direction. Now, you have to design the seal for
' 3 both ways now.

4 MR. EHLERT: Correct. If you could take the 15 or

5 20 pounds going this way, it's the back pressure -- you are

6 not going to use something you stuff in a hole.

7 MR. MICHELSON: That will be specified, that it

8 has to take both the internal pressure of 15 pounds or the

S external pressure of full hydrostatic head to a ground

10 elevation.

11 MR. EHLERT: Correct.

12 MR. MICHELSON: 1Is that going to be stated

i3 somewhere in amendment 347

14 MR. EHLERT: The penetration back pressure from
. 15 the ground into the building, I believe, has been put in.

16 John, do you remember. I think we put it into the --

17 MR. MICHELSON: Amendment 337

18 MR. EHLERT: 1 am trying to think if it's in 33 or

19 just in the mark up that we have been discussing.

20 MR. MICHELSON: There's two problems with the

a1 tunnel . Cne, of course, is pure hydrostatic. You get that

22 from the site flood or whatever.

23 MR. EHLERT: Right.

24 MR. MICHELSON: The other one is if you thrust a

25 low energy pipe in there, there are some additional
. ANN RILEY & ASSOCIATES, LTD.
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contribution from the --

MR. EHLERT: Right. You could have a higher than
the hydrostatic head.

MR. MICHELSON: It could be a little higher. I
wouldn't argue too much unless you trim the margins real
tight. Then, you might ask if it's capable of doing both.
Hopefully, these are fairly slow leaks, and the hydrostatic
to ground is probably good enough. That's a pretty tough
requirement already.

MR. LINBLAD: I would like to understand that
fourth statement better. What large differential pressure
are you speaking of. What is the design of the pump room
walls?

MR. EHLERT: This is the tier one drawing for the
reactor building. 1In cases of heat exchanger pipe break or
pump room pipe break, this cerridor is going to get
basically all the way around highly pressurized, fairly
rapidly.

MR. LINBLAD: What is highly pressurized?

MR. EHLERT: 1It's the five pounds.

MR. LINBLAD: Thank you.

MR. EHLERT: These rooms basically, are -- because
of the water tight doors, these doors are assumed not to
fail. We do have cable tray and HVAC duct and cooling water

piping that has to penetrate from this corridor into the
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ECCS rooms.

MR. MICHELSON: At what elevation?

MR. EHLERT: Based on the ITAAC, it's at least two
and one-half meters off the floor.

MR. MICHELSON: That means that when you get the
flood on the inside you have a real good problem on those
ducts and penetrations, because they have to take about 19
feet of hydrostatic or something like that from the flooding
of the compartment itself -- suppression pool flooding into
the --

MR. EHLERT: From suppression pool flooding --

MR. MICHELSON: That took it up how many feet?
That certainly is the design basis then for that
penetration, part of it, at least. That's sevesal pounds
pressure.

MR. EHLERT: 1If I remember right, it's like four
meters of water.

MR. MICHELSON: Yes, something like that. That
gets a little higher than five pounds per square inch from
hydrostatic. You have to design for both, to make sure at
least --

MR. EHLERT: Yes, but that's --

MR. MICHELSON: This, again, I expect to read in
Amendment 34 if it isn't already in there.

MR. LINBLAD: Returning to my question, what is
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the design pressure of the pump room walls?

MR. EHLERT: 1It's the five pounds. The main area

is 15 pounds for the structure or the main compartment walls

that surrounds high energy pipe. RHR, this division is
designed for 15 pounds because of the RCIC line break
scenario.

MR. LINBLAD: My question is, are you actually
r<lying on the HVAC openings between the pump rooms and the
surrounding corridor to limit the differential pressure on

the pump room wall, or will the pump room walls be designed

for the pressure regardless of the size of the HVAC opening?

MR. EHLERT: The walls will be designed for the

five pounds, which is neglecting the opening in those walls.

We know the walls will actually cause us to have margin in
those five pound numbers.

MR. LINBLAD: Thank you.

MR. MICHELSON: Don't you think the hydrostatic
head of 13 or 14 feet in the compartment will set the walls
and not ~--

MR. EHLERT: The opposite direction though. The
steel will have to move from the front face to the back
tace.

MR. MICHELSON: The wall thicknesses or whatever.

MR. EHLERT: Mostly, the wall thickness is set by

shielding requirements.
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MR. MICHELSON: Yes, if that becomes more

controlling then that --

MR. EHLERT: It is for all the walls, at least so

far

MR. MICHELSON: This ventilation opening isn't
being -~ I don't know what to do about shielding. I never
worry about that on it., It's clearly -- it has a very large

pressure differential that has to withstand. We said we
wouldn't lec the water -- that is the reason for the water
tight doors. That water will not get out «f the room.

MR. EHLERT: The main purpose of these water tight
deors is to keep the large quantities that's in this
corridor from damaging the eguipment.

MR. MICHELSON: 1In or out, either way.

MR. EHLERT: 1It's mostly for going in, not for
getting out.

MR. MICHELSON: We are not claiming that it won't
get out. These ventilation ducts might be the way by which
it gets out, unless you put them up above --

MR. EHLERT: We are mostly worried about the
suppression pool clean up failure, which will basically dump
the -- fill the whole corridor.

MR. MICHELSON: Why are the ventilation ducts so
low?

MR. EHLERT: 1It's not that they are low. That is
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a minimum level.

MR. MICHELSON: Why do we allcw them to be that
low?

MR. EHLERT: They probably will not be. The HVAC
may be high --

MR. MICHELSON: Why didn't you simply put them
above the water line and you won't worry about them?

MR. EHLERT: In ITAAC, you have to put a number to
specify.

MR. MICHELSCN: You put a number in ITAAC, and
then you won't worry about the flooding -- designing these
ventilation ducte for the flcocod because it's above the flood
line,

MR. EHLERT: The main concern for ITAAC for the
design was for the water getting from the corridor intoc the
ECCS8 compartments.

MR. MICHELSON: Okay.

MR. EHLERT: That was set at the maximum water
depth in the corridor, which is two and one-half meters.

MR. MICHELSON: That was about the two and one-
half meters, that direction. I don't want to read stories
about if you get a break in that room the water floods up to
12 meters or whatever it was, and that the water is confined
to the room because you have water tight doors,

Don't give me that story, if you haven't done it
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on the ventilation duct as well. You see what I am saying?

MR. EHLERT: Yes.

MR. MICHELSON: 1It's an inconsistency in the
design. You can do it two ways. Keep the ventilation duct
out of the water or design it for the water pressure. You
have your choice.

MR. EHLERT: There's no way to design the holes to
the wall to close fast enough on a break unless you have a
manual type of isolation valve.

MR. MICHELSON: I think you just put the hole in
the wall above the water line. It's a simple as that. We
are past the stage where we argue about how you ought to
design a plant. The staff is expected to evaluate whatever
you do finally propose, and I will ask the staff why that's
okay. That's how we get our answer.

MR. EHLERT: For the temperature effects we are
going to qualify all three RHR divisions for the same
presgure and temperature, mostly because we are afraid of
RHR A being placed in RHR B and vice versa. From an
insulation perspective it causes you a nightmare if you have
different gualification temperatures for the same piece of
equipment in different divisions.

MR. MICHELSON: Are we still claiming the reactor
water clean up is in division two, and that's where the

worst of the event will be experienced.
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MR. MICHELSON: It has to penetrate it. How are
those penetrations being handled. What are they being
designed for, and why are we assured that they don't blow
out and thereby get into the rest of the reactor building.

MR. EHLERT: The one, they are above the rest of
the reactor building.

MR. MICHELSON: Above means nothing when steam is
flowing. It means something if it's only water we are
dealing with.

MR. EHLERT: The secondary containment HVAC
penetrations are up, way up high in the reactor building.

MR. MICHELSON: Yes, they are fairly high. I
think they are 14,000 --

MR. EHLERT: One is at the refueling floor
elevation and the other one is on the floor below. It's
like 18 meters.

MR. MICHELSON: Those fans are a little lower in
the building than that.

MR. EHLERT: That's where the entrances are for
secondary containment HVAC. There's a supply penetration
and an exhaust penetration.

MR. MICHELSON: Even though the fans are lower,
you come up the duct and come down.

MR. EHLERT: The fans are -- we are talking

secondary containment HVAC?
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MR. MICHELSON: Yes.

MR. EHLERT: Secondary containment HVAC, the
supply and exhaust fans are located in the turbine hall.

MR. MICHELSON: Yes, and that's at a lower
elevation.

MR. EHLERT: Yes.

MR. MICHELSON: They must be coming up -

MR. EHLERT: They duct and come up across the top

0
=
rt
- o
it

MR. MICHELSON: You are essentially at the
refueling floor with the entrance and exits?

MR. EHLERT: Yes.

MR. MICHELSCON: The entrance fans are a.iso in the
turbine building.

MR. EHLERT: Yee.

MR. MICHELSON: So, we have two sets n»f ducts, a
supply and return.

MR. EHLERT: Yes.

MR. MICHELSON: Those are very large ducts.

MR. EHLERT: Yes. They are 1.2 meter diameter.

MR. MICHELSON: At least. Those come over the
control building then.

MR. EHLERT: Yes,

MR. LINBLAD: There's a standby gas treatment

system in the reactor building?
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1 MR. EHLERT: Yes, two divisions. |
2 MR. LINBLAD: When we were talking about these ?
3 line breaks outside containment, what pressures do the \
4 filters and the standby gas treatment system -- |
5 MR. EHLERT: They are not designed to operate i
5 under this accident. Standby gas is only for handling :
7 refueling accidents and accidents inside containment. |
8 MR. LINBLAD: Nonetheless, they accumulate a load %
9 of fission products perhaps or radicactivity systems. What
10 pressures do they see and what might we be blowing out the
11 system.
12 MR. EHLERT: The floor itself, is going to see two

13 pounds .

14 MR. LINBLAD: What do the filters see? Will the

15 filters fail under --

16 MR. EHLERT: The system should not be cperating in

8 this scenario.

18 MR. MICHELSON: Yes, it is operating.

19 MR. LINBLAD: When you say it's not operating, do

20 you say it will not communicate to the incternal volume of

21 the reactor building.
22 MR. EHLERT: I am not quite fcollowing the

23 question.
24 MR. LINBLAD: When you say it is not operating, do

you mean that the ducts are shut off?

L%
un
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MR. EHLERT: Yes. The system is -- basically what
happens is, on the radiation signal wken it finally reaches
the HVAC and it gets a signal that we have a radiation
problem in secondary containment, the HVAC will attempt to
isolate and standby gas will begin to start -- it will
basically come on and attempt to draw the building.

Because of the blowout panels that have opened up
already, the only thing that standby gas most likely will
draw down is outside of atmosphere. The refueling floor
will be open directly tc the outside by this time.

MR, MICHELSON: Standby gas will see whatever the
building pressure is at the intake to the standby gas
treatment system.

MR. EHLERT: Yes.

MR. MICHELSON: You are saying that's --

MR. EHLERT: There's one operator action to that.

MR. MICHELSON: That's trying to then create a
draft, so to speak, though the system. That's going to
create differential pressure. I thought the gquestion was,
is that going to be enocugh of a differential pressure to
blow the filters out of the standby gas treatment --

MR. LINBLAD: That is my guestion, yes.

MR. MICHELSCON: I haven't heard the answer I don't
think yet.

MR. EHLERT: I don't think I know the answer to
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that specific guestion. I don't think it's --

MR. MICHELSON: Nor, does it make any difference.
That would be impossible to answer.

MR. LINBLAD: Why wouldn't it make a difference if
the filters are lcaded with previous activity.

MR. MICHELSON: It will then blow some activity
out intc the --

MR. POWER: That's the point. We are not assuming
a loss of coolant action inside containment immediately
followed by an accident outside containment. They will not
be loaded, in any way, shape or form. They may have
residuals from something, but there is a very -- they
receive very loving care not to be operated when there isn't
an accident.

MR. EHLERT: The only time it will be used is for
inerting and actually for de-inerting.

MR. MICHELSON: You are not counting on them after
the event.

MR. EHLERT: That's correct.

MR. POWER: No.

MR. MICHELSON: You are saying that you are even
willing for them to puff out whatever might be there.

MR. EHLERT: Secondary containment is violated and
we don't count on it.

MR. MICHELSON: We vicolated it up at the refueling
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floor, for sure.

ME. LINBLAD: The carbon seems to accumulate over
a period of time, regardless of your best efforts.

MR. MICHELSON: It will have some hot stuff on it.
I think you will find that what's coming ocut of the resin
beds by the backilow from the reactor water clean up and so
forth, is just going to overwhelm these other worries.

MR. LINBLAD: Yes,

MR. MICHELSON: We haven't even addressed what is
the real activity level resulting from this kind of a break.
We are just trying to assure survivability of the equipment,
so that something even bigger doesn't happen. 1 am still a
little unclear when you isolate the reactor building heating
and ventilation, that damper probably is not designed for
the differential.

MR. EHLERT: No. It will not close.
MR. MICHELSON: It might blow out, you are
conceding.

MR. EHLERT: Yes.

MR. MICHELSON: Further now, is the ducting --
what is that going to be, a spiral --

MR. EHLERT: It's already a pipe.

MR. MICHELSON: It won't blow cut either. This

pressure wave will just move on out into the turbine

building where the fans are and just kind of puff around the
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room and go out --

MR. EHLERT: Yes. 1It's going to go out to the
turbine building. It will meet what's coming down the steam
tunnel.

MR. MICHELSON: It will be kept encapsulated
though, so it can't escape locally along the route.

MR. EHLERT: From the external perspective, I
don't think there will be enough that will make it down that
pipe versus out the reactor building floor.

MR. MICHELSON: I think it's going to go out the
refueling floor, myself.

MR. EHLERT: Yes.

MR. MICHELSON: Speculation.

MR. EHLERT: Based on just area ratio, most of
it'e going out the refueling floor.

MR, MICHELSON: 1It's likely to go right out to
atmesphere that way. Any other questions on this?

[No response. ]

MR. MICHELSON: I think we have heard all we
probably all we need to know on this subject by now.

MR. SAWYER: We have one last presentation to give
you now. We did a PRA evaluation which further convinced
curselves that the process that we used previously to
justify not dealing with bypaes events is valid, even

considering the reactor water clean up outside line break.
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MR. MICHELSON: We arrive at the same conclusion,
but we would like to hear your presentation.
MR. McSHERRY: This is Art McSherry again, and 1
will be going through the PRA that we completed tc determine
what the core damage fregquency would be for a CUW line

break, both isolated and un-isoclated cases.

I1'11 first go over a description of the CUW system

that's been described a couple of times, at least a new
feature, the new valve we've added. 1'll also touch on the
normal operation of the system and how the system is
isolated, what kind of signals isolate the system.

I'll then describe how we computed the line break
frequency, the methodology we used to determine what the
initiating event will be, what the freguency of the event
will be, and then, in response to concerns of the Committee,
we will evaluate how the ECCS and other equipment that's in
the harsh environment will operate; that is, what is the un-
availability of systems that need to start given the event
and what is the reliability of systems that are already
running to continue running.

We'll finally then have a calculation of what the
core damage freguency will be.

Now, prior te going into the details, I'd like to
first, very gquickly, give you the results, where we're

going. This the event tree that I'1ll end up with in my
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presentation, and I will give more details on this.

What I'm yoing to try and present will be some of
the bases for these numbers -- the frequency, the isolation,
un-avaiiability, various operator actions depending on which
systems fail and which systems don't fail, the ability of
the operator to close the manual -- remote manual shut-off
valve.

8o, we're going to end up back here. I just
wanted to give you the overall view before we went into the
details.

MR. MICHELSON: Are you going to discuss the
details of the numbers shown on that overall view?

MR. McSHERRY: Yes.

The main function of the clean-up system is to
maintain parity of the reactor coolant in accordance with
Reg Guide 1.56.

It also has other functions for start-up and shut-
down, for inventory control, to maintain the correct water
volume in the system, RPV head spray for a fast reactor
cool-down, and the bottom head drain valve is there to
minimize RPV temperature gradients.

The system isclates on several signals. The one
that we're ueing or taking credit for, which is the slowest
closure signal, is a high system flow rate. There is a 45-

second time delay, as already mentioned, on the high flow
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rate, but it also isclates on other signals -- low level in
the RPV, high steam tunnel, and high CUW equipment room
temperatures, as well as actuation of stand-by ligquid
contrel, so you don't take the boron out of soluticn during
an ATWS or post-ATWS.

MR. DAVIS: I thought 1 read somewhere, one of the
functions of the system, it could be used for decay heat
removal?

MR. SAWYER: We take credit for that in the PRA,
and that was an early discussion we had with the ACRS
regarding whether or not the system could really do that,
but that's not a design basis.

MR. DAVIS: No, I realize that, but it is a
function that you're taking credit for.

MR. SAWYER: It's a capability that we made
possible by being able to bypass the regenerative heat
exchanger under some conditions.

MR. DAVIS: I just wanted to clarify that, because
it waen't on the slide.

MR. McSHERRY: Okay.

The CUW isolation valves -- that's the normal
isolation valves, the cnes that automatically close -- are
safety-related, and they are designed to close under full
break flow.

In fact, there is a requirement that the
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manufacturer of the valve do a test to verify that the valve
will close under actual conditions.

Piping for the CUW system inside the primary
containment is ASME Section 3, Class 1, and outside
secondary containment, it's ASME Section 3, Class 3.

The material both inside and outside secondary
containment are the same, SA-333, Grade 6, and the loading
or the design basis for the piping is the same inside and
outside seccondary containment except for seismic.

For outside secondary -- or outside primary
containment, it's just uniform building code seismic,
whereas inside it's Seismic Category 1.

MR. MICHELSON: Just to be sure we're all
together, I think you're taking Class 1 out through the
second --

MR. McSHERRY: Yes.

MR. MICHELSON: -- the first isolation valve
cutside of primary containment.

MR. McSHERRY: Yes.

MR. MICHELSON: 1It's Class 1 outside of primary
containment, and that's going to be seismic up to that
point.

MR. McSFERRY: Yes. Yes.

Also, to minimize the number of welds in the

system, we will be using induction bending of the piping.
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If the pipe diameter or the pipe radius is greater than one-
and-a-half pipe diameters, you can induction bend the pipe
to minimize the number of welds.

MR. MICHELSON: That's just for the Class 1
portion.

MR. McSHERRY: No.

MR. MICHELSON: Throughout the Class 3 portion, as
well?

MR. McSHERRY: Yes.

MR. MICHELSON: That's nice. Okay.

MR. LINDBLAD: I guess I'm not familiar with the
term "induction bending."

MR. McSHERRY: You just heat the pipe up and you
bend it, just like glass blowers bend, the same thing, bend
the pipe.

MR. DAVIS: The induction process doesn't bend it.

MR. McSHERRY: No. You heat it up so it's get
soft and you bend it.

MR. DAVIS: I had a question on the isolation
valves. Just remind me -- they have a 45-second closure
delay. Is that right?

MR. McSHERRY: Only for high flow. ©On the other
signals, they close when they -- when they get the signal,
the high flows due to -- we don't have isolation for normal

operation when we get changes in flow with the system. So,
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it's only on the high flow that we have a time delay of 45
seconds.

MR. DAVIS: Okay. But here we're talking about a
rupture of the pipe.

MR. McSHERRY: But the temperature could close it
sooner. If the temperature is sensed in the room, it could
close sooner.

Now, we're assuming it's going to take 76 seconds
to close, but that will give us the worst conditions. For
the isclated case, it will give us the highest temperatures
in the building.

MR. DAVIS: Well, I'm trying to get at the fact
that if -- 1if they have this delay, will you still have
equipment failure problems due to the steam?

MR. McSHERRY: We're going to get to that.

MR. DAVIS: Okay.

MR. McSHERRY: We will address that.

MR. MICHELSCON: The problem with the temperature
instrumentation -- I don't think there is any commitment to
protect it against jet impingement and so forth from the
breaks which it's trying to assess.

Soc, we're really not sure temperature even works,

but we do know differential works, providing that it isn't a

break downstream of the second flow measurement, and nearly

all the breaks would be upstream, but you can't count on
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1 MR. POWER: Well, yes, but there are three i
. 2 different rooms that we have sets of -- ‘
3 MR. MICHELSON: That'e right, but they're |
4 physically pretty far apart. Some are further down in the |
5 basement and some are way up at the top. That was a problem |
€ with the location to begin with. é
7 MR. McSHERRY: Here is a piping schematic similar 1
8 to the one that Craig put up earlier, and again, we have :
9 this remote manual shut-off valve that we've added to the j
10 gystem, and we've taken out the operator off the bottom head ]
11 drain valve. 8o, I won't spend too much time on this. 1
12 The frequency -- what we have done to calculate i
13 the initiating event frequency is use the WASH-1400 %
14 methodology, where we've -- where it states in there that, |

. 15 for pipes greater than three inches, the frequency is 1E to r

16 the minus 10 per hour per pipe segment, where a pipe segment 3

17 is defined as the length between major components in the %

18 system, such as pumps and valves. !

19 So, we've gone through the P&ID for the clean-up

20 system, and we calculated that it had 50 segments, based on |

21 this methodology, and that calculates to a fregquency of 3.7E

22 to the minus 4 per year.

23 MR. MICHELSON: Now, other PRAs that have been

24 done -- sometimes they do it on a per-foot basis. Have

25 there been ones done on a per-segment basis, and how do they '
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define segments?

MR. DAVIS: The more recent ones are doing it on a
per-foot basis, but the numbers don't change a whole lot.

MR. MICHELSON: It may not. I'm jast trying to
determine how to -- whether it has any important
relationship, because they are -- I thought they used to
use, also, welds as a discontinuity, sc¢ they did it on how
many segments separated by welds and not necessarily by
major pieces of equipment. There are various ways of doing
it

MR. McSHERRY: At this point, we don't know how
many welds are in the plant, but we do know that we're going
to minimize the welds, as I mentioned before, by pipe
bending, and also, we're going to be using modularization
techniques to pat in large sections of pipe that are not
going to be welded.

MR. MICHELSON: But philosophically, the idea was
we thought breaks would occur at discontinuities, and a weld
is a discontinuity. Usually it's welds when you have
equipment or valves. Also, pipe segments are welded
together, and that was what I was trying to find out. Are
you counting -- you're not, apparently, counting from weld
to weld, but rather from a piece of equipment to a piece of
equipment.

MR. McSHERRY: That's correct, yes.
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MR. LINDBLAD: Are these 50 segments for the
entire system or just cutside containment?

MR. McSHERRY: These are outside containment.

MR. LINDBLAD: So, there's additional segments
inside containment.

MR. McSHERRY: Very few, yes.

Now, this number -- we also know that, currently,
using both BWR and PWR history -- in PWRs, they have a
system called the chemical volume control system, which is
very similar to the clean-up system, and there's
approximately 1,500 reactor years of operation of these
clean-up-type systems without major breaks. There have been
gome cracks and leaking but no major breaks that we're
analy<ing here.

So, doing a chi square on 1,500, we get a number
of 2.4E to the minus 4, which should be a bounding number,
and yet we're using a higher number that even you would get
with a chi square.

So, we believe this is a reasonable break
frequency for this analysis, and the reason we're doing this
analysis was from the Committee's concerns --

MR, MICHELSON: Have you looked at other PRAs to
see, for their pipe contribution, if it comes out in this
neighborhood?

MR. McSHERRY: Some PRAs claim this is nil. They
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don't even give a number for it. They say it's a very, very

low number. I don't know of any other PRAs that have done -

MR. MICHELSON: 1I've seen some that do, indeed,
claim that the -- in doing their analysis -- the probability
of a pipe failure is in the neighborhood of 10 to the minus
4. BSo, it's kind of nearer the number you came up --
measuring segments and whatever. I just wondered if you had
checked to see how you compared with other ones.

MR. McSHERRY: Other people write this break off,
because they have core damage frequencies at 10 to the minus
5, and a 10 to the minus 4 initiating event, by definition,
is going to be a low fregquency for them.

MR. MICHELSON: They assume that they got such
good isolation valves, which indeed you might have but the
present-day plants don't necessarily have -- we haven't even
qualified the valves in present-day plants, in most cases,
yet.. EPRI is trying to figure ocut how to do it.

ut for this plant, with the rules now set down
for how good the valves have to he, then the probability of
closure is very high, and therefore, these breaks should go
away, but the break probability to begin with does look like
-= in the right range, at least from what I've seen.
MR. LINDBLAD: If you had no events in 1,500

reactor years of experience, wouldn't your chi square give
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you a less-than number rather than a equal number?

MR. DAVIS: It does, doesn't it?

MR. LINDBLAD: But it doesn't say that. Did you
mean to say that it was less than 2.4E to the minus 47

MR. McSHERRY: Exactly. 1It's a bounding number.
The number should bz lower than that.

MR. LINDBLAD: Your slide didn't say that.

MR. McSHERRY: I'm sorry. That's the intent.

MR. DAVIS: I think that's the 95-percent
confidence,

MR. MICHELSON: There's another small factor that
maybe you're going to tell us about, and that is the
material construction being carbon steel in this case, and
in most all other cases, it's stainless.

Now, that affects the probability of a pipe
rupture, because now you've got to talk erosion/corrosion,
perhaps, or other mechanisms when all of this goes out the
window.

Are you going tc tell us why erosion/corrosion or
other mechanisms are a non-problem?

MR. POWER: You recall we submitted an answer
relative to clean-up system materials, and it turns out that
40 percent of those materials are carbon steel, and about 60
percent are stainless steel, and each one of them has a

little different twist on it, erosion/corrosion on cne and
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IGSEC on the other.

MR. MICHELSON: But on the pipe -- it was that
much carbon steel pipe?

MR. POWER: Yes, it was.

MR. MICHELSON: I'm talking about components or
tanks.

MR. POWER: It's carbon steel. We did a very
sophisticated analysis evaluation in 1988.

MR. MICHELSON: No, no, no, no, no. ABWR -- how

much of it's carbon steel?

MR. PCOWER: 1It's carbon steel.
MR. MICHELSON: Throughout.
MR. POWER: Outside. Inside, it'ms --

MR. MICHELSON: No, no, outside only.
MR. EHLERT: The reactor water clean-up is carbon
steel, and we looked at existing BWRSs.

MR. MICHELSON: This is a PRA for ABWR only.

MR. EHLERT: Yes, but we loocked at existing CUW
systems, and it's a mixed bag, about 50/50, between

stainless and carbon steel.

MR. MICHELSON: Some of them have nearly all

stainless, some have a large amount of carbon.

MR. EHLERT: It's all carbon.

MR. MICHELSON: Yes. That's for somebody else to

worry about.
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MR. POWER: Well, there's a commitment on
erosion/corrosion here, on CHECKMATE, and all the other
things for the co-applicant to look at this material
constantly.

MR. MICHELSON: Has any of the ABWR owners now
applied CHECKMATE to reactor water clean-up? I'm now aware
of any, but I thought maybe in the last year or so, since
the last time 1 checked with the staff in some detail, that
some people would start looking at it.

I don't know what the situation is out there, and
erosion/corrosion sometimes takes longer, depending on how
bad the situation is. It doesn't take a few months, it may
take 10 years or 20 years, and maybe we haven't seen it
happen yet because it's just now coming down the road.

We don't know unless you go in and inspect the
piping, and we don't do that either, or at least apply
CHECKMATE, and I don't know that we're doing that either.

I don't know that we know any of that, but for
this place, it is carbon steel, and the probably of failures
dealing with the carbon steel pipe -- I am raising the issue
that we don't know erosion/corrosion, unless you have some
good argument for it, so that kind of just makes it a little
less conservative of an analysis that the way it first
appeared.

MR. DAVIS: I don't think they were trying to do a
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conservative analysis.

MR. MICHELSON: No, but it's less conservative --
unless you take erosion/corrosion into account, you can't
play the probability game quite as well.

MR. McSHERRY: I think you'll see as we go through
that there are uncertainties associated with all these
numbers, but even factoring in the uncertainties, the core
damage frequency, it's still going to be guite low.

MR. MICHELSON: The real saving grace is you've
got good valves now.

MR. McSHERRY: Right. They've proven that they
can handle that environment.

MR. EHLERT: We have committed the COL applicant
to use CHECKMATE. He has to use CHECKMATE.

MR. MICHELSON: That will also help.

MR. EHLERT: That should solve the
erogion/corrosion problem.

MR. MICHELSON: That will start monitering early

MR. EHLERT: Yes.
MR. MICHELSON: Yes. I was just trying to plant a

seed for the staff to think about, because there are a lot

of plants out there that aren't doing any of this, don't

have good valves either.

MR. McSHERRY: Okay.
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Given that we have this break, there was a concern

raised by the Committee that the numbers that we had
presented earlier on the operability of the equipment given
this environment -- we know there is very little data on
operation at this high temperatures. We haven't had
accidents in this system. We haven't had actual operation
of ECCS components at high temperatures.

Environmental qualification gives you information
on capability -- that is, it addresses common cause failure
or capability of the equipment to operate -- but it doesn't
give ycu any information on reliability or un-availability
for many of these that are operating.

So, to qualify a component for EQ, you need one
successful test, and then it's qualified.

Also, when you do EQ, you age it, but still there
are people that challenge the aging mechanisms, and the
equipment is relatively new, and the existing PRA databases

do not treat these high temperatures. So, the numbers you

get from the KAG -- the Key Assumptions and Ground Rules
database -- are not applicable to these harsh envirconments.
So, what we've done -- we did a review of the

literature to find out what other people think of

operability of ECCS-type egquipment at high temperatures, and

we found that, in support of NUREG-1150, there was a group

of people that got together and did a DELPHI analysis, four
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experts in the EQ area, and they looked at -- based on their
EQ experience and other judgements -- what would happen to
the eguipment if you had to operate it at these higher
temperatures, and there was a consensus from the group that,
ag the temperatures increased, there would be an increase in
the failure probability or failure rates.

There was some disagreement on how high these
changes would be and at what point. They felt that, at the
qualification limit, there would be a fast change or even a
function change in the un-availability of the equipment. At
lower temperatures, the further you got from the
qualification temperature, the less impact there was on the
reliability.

In their opinion, most of the components that
would be in the harsh environment would have the same type
of failure mode -- that is, valves and motors have connector
boxes -- and it was their judgement that the predominant
failure mode would be moisture intrusion into the connector
boxes, causing short-circuits, and so, since most of the
boxes -- most of the equipment has the same box, the same
failure mode could apply to the valves, as well as the
motors.

MR. LINDBLAD: May I ask a question about that?

MR. McSHERRY: Sure.

MR. LINDBLAD: The moisture intrusion was the
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result of high temperature?

MR. McSHERRY: And humidity, steam.

MR. LINDBLAD: Steam and humidity.

MR. McSHERRY: Steam and temperature.

MR. LINDBLAD: Rather than the high temperature.

MR. McSHERRY: 1It's a combination of both, It was
high temperature and steam causing failure of the seals and
moisture getting through the seals into the connector boxes
causing short-circuits.

MR. MICHELSON: Steam will yo through the seals,
of course, not moisture.

MR. McSHERRY: Steam, yes.

MR. MICHELSON: 1It's highly pressurized relative
to the box. 1It's highly pressurized steam, and it just
penetrates through the seal, and then it condenses inside
the box, and that's when the problem starts.

MR. McSHERRY: One of the main conclusicns that
we've used in our modeling is that, if the equipment is
qualified for the environment, it is not totally common-
mode .

That is, there would be a common mode for
components in the same system, but between systems, there
are other modes that could cause the seals to fail. It
could be maintenance or design of the seals themselves.

MR. MICHELSON: 8o, it wasn't all the components

ANN RILEY & ASSOCIATES, LTD.
Court Reporters
1612 K Street, N.W., Suite 300
Washington, D.C. 20006
(202) 293-3950



16

17

18

19

378

in all three systems that were exposed to the environment -

MR. McSHERRY: That's true.

MR. MICHELSON: -- at the same time, roughly.

MR. McSHERRY: Right. What we're saying is that
things like the RHR motors would have a different failure
rate than the high-pressure core flooders --

MR. MICHELSON: Sure.

MR. McSHERRY: -- if they're qualified for the
environment.

MR. MICHELSON: For the same environment, yes.

MR. McSHERRY: Right. But if they are not
gualified for the environment -- and as we show for some of
these breaks, there's time periods when we're outside of the
EQ envelope -- then it is totally common mode, and we have a
certain failure rate that we apply to all the motors then
that are not qualified for that environment.

Contrary to the quite pessimistic opinion of the
DELPHI group, we found some data from JEEE in support of
IEEE-275, -323, and -383 that shows that motors can run for

uite long periods of time -- in some cases, up to 100 days;
I've said three weeks here, but there v:re some over 100
days -- at 250 C and 100-percent steam.

So, there's a mixed bag, if you like, of people

thinking thinge will fail at the limit, or components, and
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these tests were done for more than one component. In some
cases, there were 100 to 150 motors or, as they call them,
motorettes, pieces of motors that they would test.

MR. MICHELSON: You're using the number of 100-
percent humidity. That doesn't mean steam.

MR. McSHERRY: Correct.

MR. MICHELSON: That means a relative humidity of

100 percent in air. Steam is a whole different actor. When

it gets in, it condenses, and it's a different
qualification. That's the problem. People think 100-
percent humidity means, gee, I can operate in a steam
environment. That's simply not true. That's a different
gualification entirely.

So, I don't buy the 100 percent as telling me
much., If you told me it was in a steam environment at 100
degrees centigrade, it would have told me a little more.

MR. McSHERRY: 1It's just data that shows that, at
a very high temperature, 250 C, that these motors can run
for a long period of time, but yes, it's not the exact same

MR. MICHELSON: 1It's not running in steam.

MR. McSHERRY: Not running in steam, that's right.

MR. LINDBLAD: Excuse me. Could you explain why
100-percent humidity is not steam?

MR. MICHELSON: Because the moisture doesn't
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condense out at 100 percent. If it's a cold surface, it
will, but if it's a surface at the same temperature, the
moisture won't condense out.

MR. SEALE: But he said 100 degrees centigrade.

MR. MICHELSON: 100 centigrade, right.

MR. LINDBLAD: Greater than 100 centigrade.

MR. MICHELSON: As you go up higher than that with
the steam part, it will condense out on those surfaces to
gpome extent, depending on the heat transfer rates.

MR. LINDBLAD: But this was over a long period of
time. So, presumably things were coming to equilibrium at
some time.,

So, why isn't 100-percent humidity considered to
be water that is at vapor pressure?

MR. MICHELSON: The problem the motor is going to
get into -- it's going to be cold when ycu start.

Now, if you do a test where you start with a cold
motor and shoot 100-degrees-centigrade, 100-percer. -humidity
air onto the motor, that water will condense moisture for
quite a while, until it gets up to equilibrium, and that's
the moisture now that getg into the terminals or whatever
that may not be gqualified.

MR. LINDBILAD: 8o, you suspect that these tests
that are referred to here were running hot to start with?

MR. MICHELSON: It they put them in an autoclave

ANN RILEY & ASSOCIATES, LTD.
Court Reporters
1612 K Street, N.W., Suite 300
Washington, D.C. 20006
(202) 293-3950



12

13

14

15

16

17

381
and bring everything up together, they're running hot. If
they put them into a chamber with the motor running cold --
it also depends on whether the motor just started or has
been running at equilibrium,

MR. LINDBLAD: So, we really don't know.

MR. MICHELSON: You don't know. We just don't
know. That number alone “~esn't tell me enough, anywhere
near enough.

MR. SEALE: Could you tell me, is there a
cleanliness requirement on these junction boxes?

MR. McSHERRY: Not that aware of.

MR. SEALE: It seems to me, actually, if you think
about it, that if you kept the junction boxes clean and you
saturated them with steam, that doesn't necessarily mean
you've got a problem.

MR. MICHELSON: That's jht. It depends on
whether the steam is coming from a nice clean water supply,
like a de-mineralized water source, and if there is
absolutely no contamination on the surfaces, it probably
won't conduct, but that's not true, because of simply the
way we have to build plants to begin with and the source of
the steam.

In this case, this ought to be pretty clean, but 1
don't know. It might be coming out of the de-mineralizers,

and I don't know what its conductivity is.
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MR. McSHERRY: Now, there is something that I
didn't mention -- and I probably should have -- ies that we
found that, for some eguipment, if you use what's called
shrink tubing to connect the cables together, even if these
seals do fail, if it's bolted and has shrink tubing on it,
it will help, also, from failing at higher temperatures and
steam.

MR. MICHELSON: That's how you pass qualification
tests in some cases.

MR. McSHERRY: Right.

MR. MICHELSON: Now, are these going to be all --
in the case of instruments, are they going to -- will it be
vented instrument casings, or will be it be hermetically
gealed?

Some people even put this nice seal on the door
and stick a hole in the bottom of the box because they
couldn't stand the differential pressure to pass their test,
and it kind of makes a different gualification problem.

MR. McSHERRY: I'm not sure which components
you're talking about now.

MR. MICHELSON: The pressure transmitter that's
located a little bit remote from the pipe but it has to be
inside of secondary containment. Is that pressure
transmitter in a box that is sealed to withstand 15 pounds

external pressure on the box? If you have a vent hole in
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it, I don't have to take 15 pounds pressure on the box.

MR. McSHERRY: The level transmitters are
temperature-compensated, and they are qualified for these
environments.

MR. MICHELSON: This is not the level transmitters
that -- these are not inside of containment. These are
outside of containment. This is reactor water clean-uvp
instrumentation associated with RHR and HPSI, the works that
are presumably still operable with the reactor water clean-
up .

MR. McSHERRY: Yes.

MR. MICHELSON: Are those instruments going to be
hermetically sealed so that the boxes then have to withstand
the 15 pounds?

MR. McSHERRY: For CUW? No.

MR. MICHELSON: Are you going to vent the boxes?

MR. McSHERRY: That's a level of detail I don't
think we have yet.

MR. MICHELSON: It can be done both ways. If you
vent the boxes, you've got to be very careful about all the
internal sleeving and protection and everything, just like
with the motor. Usually, it's the terminal box that gets
you, not the windings of the motor, which are generally in
pretty good shape.

MR. McSHERRY: For this analysis, we're not taking
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any credit for those sensors. We don't really care if those
sensors fail or not.

MR. MICHELSON: All right. That's a part of
what 's doing the isoclation and sc forth, you know.

MR. McSHERRY: Maybe it's doing the isolation.

MR. MICHELSON: There have got to be transmitters
associated with that differential pressure device that's
measuring the differential flow, and those transmitters are
in the environment that we're talking about.

MR. McSHERRY: There are several sensors that can
cause isolation of the =vstem.

As 1 already mentioned, the temperature profiles
for the auto-isolator case is that we get the break and the
valve closes within 76 seconds. The temperature starts out
in the ECCS rooms at 100 degrees C and decreases to 66
degrees C within two hours. So, it's down to 150 F within
two to three hours.

For the manual isolator case -- that's the cut-
off valve that we've added -- or if the operator chooses to
try and close the main isclation valves, if he completes
that action within one hour, again it's within the
qualification limits, because the temperature drops down to
roughly 100 degrees C and gets down to 66 C within five
hours. €£o, with a one-hour delayed case, we are within the

EQ envelope of the equipment.
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MR. MICHELSON: For this instrument qualification,
are any of these instruments going to be solid-state-type
devices, or are they all going to be pure mechanical,
because sclid state getting up to 212 fahrenheit is
beginning to get marginal on the solid state components for
steady -- you know, to operate for several hours, and you're
talking, I think, six hours or something into that.

MR. McSHERRY: We have specs on the Rosemont
transmitters that show they will operate beyond these
temperatures that we have.

MR. MICHELSON: The old Rosemonts perhaps would,
but T think -- I'm not that much of an instrument technician
anymore to know how they changed those things out, but I
know there is a great deal of solid-state transmitting
capability built into these transmitters, so that I don't
know if they will withstand 212 or not, but presumably they
will.

MR. POWER: We have made a commitment for those
systems to meet the environmental qualifications.

MR. MICHELSON: They're qualified to operate at
these conditions.

MR. McSHERRY: Yes.

MR. MICHELSON: Not just survive these conditions,

MR. POWER: Operate.

MR. MICHELSON: Okay. That's a very important
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1 point. 1It's not intended to be subtle.

. 2 MR. McSHERRY: Okay. |
3 8o, for the first two cases, for the auto-isolator :
|
4 case and for the manual isclator case, all the eguipment ‘
5 that's being credited for this scenario that's in the harsh
6 environment is within the EQ envelope.
7 For the un-isolated case, the temperature stays at
8 100 degrees C indefinitely, until it's isolated, and after
9 six hours, the equipment is no longer qualified. 8o, as 1I
10 will show in the event tree, we will jive different un- :
11 availabilities for those components. i
12 The harsh environment will be contained within i
13 secondary containment. That is, the steam will not get :
14 outside secondary containment into the essential electrical |
. 15 rooms. 8o, the remote control centers that operate -- that '
16 give power to this equipment will not be affected.
17 Also in the analysis, we are not taking credit for
18 RCIC. Even though RCIC is gualified for this environment,
19 RCIC has a high room temperature shut-off that's somewhere ;
20 around 150 F. 8o, we are not crediting RCIC for mitigation
21 of this event. !
22 For the auto-isclation case, we have taken the i
23 ECCS network -- in this case, it's the two high-pressure ;
24 flooders and the three RHR trains -- and have increased the :
25 un-availability of the whole network by a factor of over
. ANN RILEY & ASSOCIATES, LTD.
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200. Even though it's gualified for the environment, it's
at the elevated temperatures.

MR. MICHELSON: Let me ask another question on
your environmental qualification for motors. The motors are
apparently going to be capable of running with an atmosphere
surrounding them of 100 degree centigrade and 15 pounds.

Now, those motors in themselves, when they start
operating, are going to generate large amounts of heat,
which is normally removed by forced draft coolant on the
motor and whatever.

It's not clear that any of that equipment will
even do any cooling with 100-degrees, 100-percent humidity
atmosphere in the room. All they will be is condensers.
They don't cool the air. They will just condense moisture
out of the air.

Will these motors operate then? 1Is it claimed
they will operate?

MR. EHLERT: There is no credit in the EQ limits
for the coolers operating.

MR. MICHELSON: No, no, no. The coolers are gone.
Will the pump motors operate in a 100-degrees-centigrade
atmosphere for six hours without cooling?

MR. EHLERT: That's the EQ reguirements on those
motors.

MR. MICHELSON: Those are going to be irnteresting

ANN RILEY & ASSOCIATES, LTD.
Court Reportess
1612 K Street, N.W., Suite 300
Washington, D.C. 20006
(202) 293-3950

B Y

B e e



10

11

12

13

15

16

17

18

388
motors.

How about it, Charlie?

MR. WYLIE: We always use water for the motors.

MR. MICHELSON: Yes, they're water-cooled motors,
because you knew there was a tough problem when you remove
the heat from the motors, and the higher the temperature in
the room, the tougher the prcblem, and here it's 100
centigrade that you start out with.

MR. McSHERRY: These motors are water-cocled.

MR. MICHELSON: No, they're not. I haven't found
that. Are they water-cooled motors, or are they air-cooled
motors with an air-handling unit in the corner to cool the
motors?

MR. EHLERT: The seals, 1 believe, are coocled by
water.

MR. MICHELSON: Yes.

MR. EHLERT: The pump seals.

MR. MICHELSON: We're not talkirg about pump
seals. We're talking about the motor.

MR. McSHERRY: Oh, the motor. No. The pumps are
cooled by RCW.

MR. MICHELSON: The pumps I'm not worried about.

MR. McSHERRY: Okay.

MR. MICHELSON: Thoy'll survive this with no

problem. The pump motor, the electric motor, is it direct
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wat.r-cecoled, or is it going to be cooled by an air-handling
unit in the corner, which I think is what you've got?

MR. EHLERT: It's an air handler.

MR. McSHERRY: Right.

MR. MICHELSON: 8o, that doesn't work anymore.

MR. McSHERRY: That's correct.

MR. MICHELSON: It can't cocol the mector. If the
atmosphere is 100 degrees centigrade and 100-percent
humidity, all that cooler can do is remove moisture from the
atmosphere. 1It's a big condenser.

MR. EHLERT: 1It's not used to reduce the
temperature in the room.

MR. MICHELSON: Right. So, now the motor is
putting heat into the room, and the room is already 100
centigrade by your postulation.

MR. EHLERT: The EQ would keep the room at 100
degrees C for six hours.

MR. MICHELSON: There's insulation and everything
to survive six hours with in excess of 100 centigrade.

MR. WYLIE: Well, you could design a motor using
Class H insulation.

MR. MICHELSON: 1It's a different motor than I
think I read about.

MR. POWER: I think you will alsc hear in the

discussion that we do not need all those motors running
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under those conditions. We only need a small portion of
make-up, and he'll discuss that.

MR. MICHELSON: That's true, but the motor you
need is in a room that is not going to be cocoled, .nd it's
going to be a hot room to begin with. I don't believe it's
going to be 100 centigrade all this time, but I'm trying to
point out -- your PRA people have to think about this, and
th2 prcbability of cocling that motor is zero. I think
everybody conceded that, and therefore, you've got to look
at what the motor temperature is for six hours, what the
room goes to, and whether the motor survives and what that
probability is, if you're going to do a PRA that's
meaningful.

MR. McSHERRY: And that's what we have done. We
have said that the motors will be qualified for this
environment, and we have raised the failure rate by over a
factor of 200 to take account for this higher temperature.

MR. MICHELSON: And the motors will be designed
for this environment, to operate for six hours without
cooling.

MR. McSHERRY: Yes.

MR. MICHELSON: Okay. Good. That will take care
of it.

MR. McSHERRY: Now, for the manually isclated case

-- this is either the operator closes the main isolation
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valves or the remote manual shut-off valve -- the un-
availability of that is dominateu by operator error. We say
that to keep the equipment within the EQ envelcpe, the
operator must act within one hour.

Now, the valve we're putting in will be a motor-
operated valve, and it should have a better un-availability
than 1E to the minus 2. Based on KAG values, it should be
mcre like 2E to the minus 3, but we're going to be limited
in the PRA by the operator error to use the valve, to figure
out the scenario and manually close the valve.

In the un-isclated case, we said that it is
totally common mode. Back up here, I mentioned that this
6.6E to the minus 5 takes credit for the fact that it is not
totally common mode, and the high-pressure flooders and the
RHR pumps and motors of the trains have different seal
designs.

MR. MICHELSON: What is the probability for the
two valves in series? 1Is that that 3E to the minus 77

MR. DAVIS: No, 2E to the minus 4.

MR. MICHELSON: Per valve or two in series?

MR. McSHERRY: Two in series.

MR. MICHELSON: That's probably a little bit
conservative.

MR. DAVIS: Yes. 1If they're, indeed, designed for

thig --
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1 MR. MICHELSON: 1If they're designed right, this

. 2 should be a non-problem.

3 MR. McSHERRY: One valve ig in the harsh

G environment and one valve is not, but it would be in the

5 harsh environment for a very short period of time, and it's
6 up on the second or third floor.

7 MR. MICHELSON: It's all over with before it sees
8 the environmental condition.

9 MR. McSHERRY: Right.

10 So, for the un-isolated case, we have raised the
i1 ECCS network failure to .03. 8So, it would be beyond its
12 gqualification limits.

13 MR. MICHELSON: Now, you are assuming that the

14 outboard isolation valve is protected against steam jets and

. 15 so forth for the duration of time needed toc shut it.
16 MR. McSHERRY: Yes.
17 MR. MICHELSON: The wiring, in particular, is the
18 vulnerable point, and it will have to be glags-shielded so
19 that it survives the initial blast and can get the valve
20 closed.
21 MR. EHLERT: That's a standard requirement for all
22 safety-related valves,
23 MR. MICHELSON: Yes.
24 MR. DAVIS: 1Is there a reason you didn't consider

25 the AC-independent injection system?
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MR. McSHERRY: Yes, because of the harsh
environment. There are two valves that have tc be opened
inside the secondary containment.

MR. DAVIS: I knew the pump and the engine is
cutside the --

MR. McSHERRY: They're valved inside. At these
temperatures, the operator could not get in that room.

8o, the scenario for the isclated case is that we
did a break on the first floor. We're taking that as the
worst break as far as the conditions in the building.

As mentioned previously, the blow-out panels and
doors open, and the pressure is as was presented by Umesh.
The steam stays within secondary containment. ECCS rooms
heat up very quickly to 100 degrees C, in about 10 seconds.

Isolation valves are directed to close based on
various signals. We assume a closure time of 76 seconds.
And feedwater condensate continue to run and maintain -- or
they are capable of continuing to run and maintain normal
water level, and ECCS can be used as a back-up if feed and
condensate fails.

For the manually isolated case, up to one hour,
the operator can either close the main isolation valves that
did not close automatically, or after the blowdown, either
the blowdown through the break or the operator blows down

manually, will then open -- or close this new valve, the
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manual shut-off valve.

Again, feed and condensate are capable of keeping
up with this break, and they could maintain level without
ECCs even being challenged.

Now, we assume that the reactor has scrammed on
either high temperature in the steam tunnel or by manual
scram. The operator is directed by procedure to scram the
plant for this break. That is an event-specific procedure
for this break. If he does it within an hour, the equipment
stays within EQ limits.

I1f the operator fails to isolate the break, then
he is directed to blow down and to control RPV level below
the level of the break, and then it will depend on where the
break is. It could be from one foot above the core (Lo a
meter-and-a-half.

Then, to close out, once the building is coocled
down, after maintaining levels so we don't lose make-up
capability, then we just enter the building ard close the
valve manually and recover from the event.

Now, I'll go over the event tree again, this time
in more detail, and I1'll mention some of the operator
actions and couplinge and what we assume is available and
not available and what it means as far as time for operator
actions.

Initiating event, break, at 3.7E to the minus 4.
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If the operator -- if the break does not isclate -- well,
let's say the break does isolate. Then you can either use
condensate at 10 to the minus 3 that we've already
mentioned, and that would be success, or ECCS at 6E to the
minus 5 would alsc be success, and that would give us a core
damage frequency of 2.4E to the minus 11.

MR. KRESS: Could you elaborate on how you
calculated the 3.7 times 10 to the minus 47

MR. McSHERRY: Yes. I already did. That's the
WASH-1400 methodology.

MR. KRESS: I know. You start out with 1 times 10
to the minus 10 per segment --

MR. McSHERRY: Right. We get 50 segments.

MR. KRESS: -- per year. You multiply that by 50.

MR. McSHERRY: Right.

MR. KRESS: You multiply that by the number of
hours in the year?

MR. McSHERRY: Right. Exactly. And then we
convert from median to mean.

MR. KRESS: Oh, you convert from median to mean.

MR. McSHERRY: Right.

MR. KRESS: Okay.

MR. McSHERRY: That's the standard form of
converting.

MR. KRESS: That's what I didn't do was convert
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from median to mean. I was trying to reproduce the number.

MR. McSHERRY: Okay. That WASH-1400 is a median
value, and you must convert E to the minus sigma over 2
squared where sigma is the uncertainty.

MR. KRESS: Okay. That would explain it.

MR. McSHERRY: Okay. So, for the isclated case,
we get 2.4E to the minus 11.

Now, if the valves do not automatically isolate,
then the operator can manually close either the main
isolation valves or the new valve, and we are assuming an
operator error of 1E to the minus 2, and this is from Swaine
and Gutman for a procedure. We're assuming the operator has
correctly diagnosed the event, and this number can be
substantiated by analysis done by Swaine and Gutman
methodology.

Now, if the operator does isclate, it would go
back to the same case. We now have an isclated event, and
the same numbers for condensate and ECCS apply. We get a
much lower core damage frequency, of course, because of the
failure probability of the valves.

This number, 2E to the minus 4, assumes that the
valves are qualified and designed prouperly. This is a KAG
number that does not take into account any harsh
environment, because the valves will not see the harsh

environment. On the inside of containment, they won't see
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it at all. On the outside, they'll see it for a very, very
short period of time.

Now, if we cannot manually isclate, then we get to
the point that we have to then determine how much water is
left depending on which systems fail.

It gets a little complicated here depending on --
if condensate is success, the operator then must control the
level, cotherwise he will run out of water in about four
houre. So, within four hours, he must diagnose the event
and lower level or he is going to run out of water.

I1f he runs out of water, he can still use ECCS,
because there will be water -- and the pool could be used
for ECCS if he blows down or if he uses the high-pressure
core flooder, which will shift suction from condensate
storage to the pool, and again, we're going to get very low
numbers for core damage frequency, 10 to the minus 12.

Now, we have -- the operator error toc not control
level is a relatively high number, because we felt there was
coupling. If the operator failed to diagnose the event and
tried to manually isclate, we then say with a relatively
high probability he will not lower the level.

He has an hour-and-a-half to twoc hours to complete
this, but we're saying there¢'s a coupling, that in the
timeframe of two hours, that the failure of the cperator is

on the order of 10 to the minus 3. 8o, we have taken
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account for coupling into the short time.

Now, if condensate fails, then we have to rely on
ECCS. Depending on if he blowe down or not or if he uses
the high-pressure core flooders, he could have between 7 and
11 hours of make-up water available, and we're saying, over
that period of time, that there is a de-coupling of the
operator error between his inability to diagnose the event
and his very long-term to figure out that he has to lower
the level before he runs out of make-up.

MR. DAVIS: In the top sequence, yocu've made the
assumption that, for that case --

MR. McSHERRY: The isolated? Automatic isolation?

MR. DAVIS: Yes. The condensate will be available
indefinitely.

MR. McSHERRY: No. It will be available for 24
hours. It 1s isolated, and so, condensate -- you should not
run cut of inventory.

MR. DAVIS: Right. That's what 1 said.

Now, that may be okay, but that assumes that the
MSIVs won't close for this accident. 1Is that right?

MR. McSHERRY: The MSIVe will close.

MR. DAVIS: Okay. Then how do you get continued
supply of condensate?

MR. McSHERRY: From the condensate storage tank by

gravity drain.
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MR. DAVIS: There is enough of that to provide
enough --

MR. McSHERRY: Yes. Condensate storage has
557,000 gallons.

MR. MICHELSON: You must have depressurized, then,
I guess.

MR. McSHERRY: In this case, you keep it on the
feed pumps. Feed and ~ondensate would be available.

MR. MICHELSON: Okay. These are all motor-driven
feedwater systems.

MR. DAVIS: 1If you've lost condensate vacuum, you
can still get enough gravity flow.

MR. McCSHERRY: Sure.

MR. SAWYER: Once you isclate, the only flow you

have to make up for is decay heat.

MR. McSHERRY: Right.

MR. MICHELSON: Let me just try to loock at this
thing in a little different perspective. It appears that
the break probability is in the neighborhood of 3.7 to 10 to
the minus 4. That's the event probability, right?

MR. McSHERRY: Freguency per year, right.

MR. MICHELSON: Frequency, yes. That is a fixed
number that we can do nothing about. What we're talking
about thereafter in all these trains are we've already got

the bad atmosphere in the building and so forth. The
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guestion is how do we get out of it?

S0, it loocks like the frequency of getting the bad
atmosphere in the building is roughly 3 to 10 minus 4,
right?

MR. McSHERRY: Correct.

MR. MICHELSON: Okay. And all of the good things
we do don't change that situation. So, we really have to go
to the full careful environmental qualification of the
equipment, because we've got too high a frequency here to
tolerate it otherwise. We must have a high assurance that
this equipment is going to survive the event.

MR. McSHERRY: Feed and condensate will not see
the harsh environment, of course.

MR. MICHELSON: Beg pardon?

MR. McSHERRY: Feed and condensate - -

MR. MICHELSON: That's true. The feed and
condensate arrangement will not see the harsh environment,
and therefore, you could argue that we don't need any of the
ECCS. 1Is that what you're saying?

MR. McSHERRY: No. I'm just saying that the
condensate and feed are not gualified but don't have to be
and they don't see the harsh environment.

We still need -- toc get these numbers -- to get
the low numbers that we think are appropriate, we still need

gualification of ECCS.
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MR. MICHELSON: You don't think this event could
be carried out with no ECCS?

MR, McSHERRY: 1If feed and condensate is --

MR. MICHELSON: Assuming that we got the isolation

and everything -- in other words, 1 just got the event. I
got the break all right, but everything else worked right.

MR, McSHERRY: ECCS would not be challenged if
feed and condensate --

MR. MICHELSON: No, no, no. Let me ask my
guestion again.

MR. McSHERRY: Okay.

MR. MICHELSON: If w~ do get the break but
everything works right --

MR. McSHERRY: t isclates. Okay.

MR. MICHELSON: The isolation is the big thing
that's got to work right.

MR. McSHERRY: Right,

MR. MICHELSON: After that isolation, could we
survive on the feedwater system only? We don't even need
depressurization, because it can be brought on up to full
pressure.

MR. McSHERRY: Sure. Now, you wouldn't do that
forever.

MR. MICHELSON: You're sure now. We don't need,

then, ECCS to survive this break provided we get the break
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1 isolation.
:
‘ 2 MR. McSHERRY: That's correct. L
3 MR. MICHELSON: 1Is that a correct observation?
K MR. McSHERRY: That's correct.
5 MR. MICHELSON: That's an important observation,
G in fact, because then I have to put less reliance on the |
7 environmental qualification. I might almost ask, of course,
8 if you made your numbers good enough and your proof look
9 good enough, why do you need the environmental qualification
10 if you can survive without it?
11 MR. McSHERRY: For this break, we'rez showing the
12 risk ag very, very low, but there are other breaks or other E
13 times when you do need the ECCS for different -- ;
14 MR. MICHELSON: Just for reactor water clean-up.
. 15 That's all we're talking about here. :
16 MR. McSHERRY: Reactor water clean-up -- ;
17 MR. MICHELSON: That's what that first-line
18 probability is. {
19 MR. McSHERRY: That's right. |
20 MR. MICHELSON: 1It's only reactor water clean-up, 1
21 and for that break, the qguestion in my mind is do we need |
22 environmental qualification? I think we do for regulatory !
23 purposes. 3
24 MR. SEALE: 1In fact, if the condensate is 1
25 available, you don't even use ECCS.
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MR. McSHERRY: That's right.

MR. MICHELSCN: That's what I'm saying. I don't
need any of it.

MR. SEALE: That's right.

MR. MICHELSON: That was the point, and that's an
important point which I haven't heard pusheZ too hard in the
past, but I think it's a very important point. I, for some
reason, forgot that these are not steam-driven feedwaters.

MR. McSHERRY: No.

MR. MICHELSON: If you had steam-driven feedwater,
then you've got a different problem, because you've got to
get the pressure down and you've got a whole lot of other
things before you can start talking about getting water back
to the reactor, but with full feedwater pressure available,
independent of the event, it becomes of much less concern in
this plant. Okay. I think, if my observation is correct,
then it certainly looks even better.

8o, fixing the valves was the key. You had to get
the isolation. Once you've got the isoclation, then I think
you can fly without ECCS8, and the environmental
gqualification gets a little less sticky.

MR. POWER: You can also use the AC-independent
system.

MR. MICHELSON: Yes. Yes. So, why are we

spending -- if I were doing a cost-benefit analyeis, I'd
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have a hard time justifying the environmental qualification
of the ECCS equipment for this event, you know, this 15
pounds and 248 fahrenheit. 1It's getting less and less clear
that that's needed provided you do have a fully-qualified,
although not safety-grade, feedwater system, because there
you've got redundancy and so forth, too. You're not
depending on one pump.

MR. DAVIS: Carl, one thing I would be concerned
about is a seismic event. This is not a seismic gualified
system.

MR. MICHELSON: This is not a seismically
gqualified system. Aren't you doing a seismic qualification
on this, in part?

MR. SAWYER: On the feedwater system?

MR. MICHELSON: No, no, no, on the reactor water
clean-up. I think they're doing some pseudo-seismic
gqualification. Is that correct?

MR, EHLERT: We're meeting the seismic criteria as
specified in the -- basically, it would be considered the
California piping code, B-31.

MR. MICHELSON: You've got assure it will stay and
place and so forth. There's some seismic but not a lot.

MR. DAVIS: Well, what I was worried about more
was you'd lose the ability to get the condensate, very

likely.
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MICHELSON: You might lose the water box and

the condenser.

MR. DAVIS: Well, you'd lose power.

MR. MICHELSON: And you'd lose power,

MR. DAVIS: You'd definitely lose offsite power.

MR. SAWYER: Why am I losing offsite power?

MR. DAVIS: Well, for any seismic event --

MR. SAWYER: Oh, for seismic events. Okay.

MR. DAVIS: If it goes above .3 g, you have lost -

MR. SAWYER: 1 was going to make another comment,
which is I think we're -- in this latest discussion in the

last couple of minutes, we're crossing the line once again

between deterministic and probabilistic.

It would be nice if we could use PRA with the

staff to argue the qualify of everything in the plant. I

think we would have a much lower burden. But unfortunately,

in the deterministic world, the feedwater isn't there. So,

that's why we have to do the EQ.

MR. MICHELSON: 1 think you'd better stick with

the plan you've got. 1 just think, though, that it does

somewhat take the pressure off the pureness of the

environmental qualification. That's my only observation.

MR.

SEALE: Puts it in perspective.

MR, MICHELSON: Put it in perspective, yes. It
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doesn't have to be guite as rigorous as it would otherwise
be.

MR. McSHERRY: Okay.

Now, in summary, for the isolated case, we're
getting 2.4E to the minus 11, but more importantly, for the
un-isolated case, which could be a bypass sequence, the
number is less,

Now, of course, there are uncertainties associated
with all the numbers that I've put in the event tree, but
the point is that the same uncertainty and methodology and
the database has been used to do the Level 1 PRA, and
relative to the other analyses or relative to other
scenarios, this break is a low number.

So, even if you argue that our numbers are very,
low and could have large uncertainties, the point is
still relatively small c-mpared to other breaks that we
analyzed with the same methodology.

MR. MICHELSON: Now, the un-isolated, does that
credit for the third valve?

MR. McSHERRY: Yes.

MR. MICHELSON: Okay. Because without the third

valve, the un-isclated case has got to be way up there.

MR. McSHERRY: It goes up by two orders of

magnitude. It would be higher, right.

MR. MICHELSON: It's probably a lot higher than
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that because of all tie uncertainties on how valves behave
under these conditions.

MR. SAWYER: Well, we're not entirely depending on
that third valve. The 10 to the minus 2 number is operator
action, and if all the operator does is depressurize, the
burden goes way down, but he also has to control the water
level within the vessel within a narrow bound for the longer
term to avoid running out of water sources.

So, although the third valve is very helpful, the
PRA was done based on operator error, not on the presence of
the valve.

MR. MICHELSON: That was the controlling factor,

MR. McSHERRY: It dominated.

MR. MICHELSON: It won't start that feedwater
system either, but that's a pretty small probability.

MR. MCSHERRY: It's already running. Feedwater
continues to run.

MR. MICHELSON: Well, it continues to run, but I'm
not sure you can say that it continues to run for these
events. If you get a little water in the reactor vessel, 1
think you'll get isclation. The system is available, it's
not affected, but I think it's isclated, isn’'t it?

MR. EHLERT: It never gets to that point.

MR. MICHELSON: Oh, it doesn't get you to that
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point. ©Oh, ckay. Then you're still okay. All right.
MR. DAVIS: 1 think your conclusion is probably
valid. I would point out, however, that for this accident,

this core damage accident, you will, it seems to me, always

get a large release, because you've bypassed the containment

boundary .
MR. McSHERRY: Yes.

MR. DAVIS: And that's not the case for the core

damage freguenc ou're talking about, that you're comparing
S q yv P

it with.

MR. McSHERRY: That's true, but even for bvpass,
even for other bypass events, this is relatively small.

MR . DAVIS: Okay.

MR. SAWYER: That's one of the reasons why we
prefer to have this event which leads to core damage be
significantly lower than the internal events that release
the fission products inside the containment.

The bottom line here is we wanted to make sure
that we basically were consistent with the previous studies

that were done, which dealt with this mode and other modes

of bypassing containment and fission product release events.

MR. uvAVIS: Okay. I just wanted to point out
there's more to it than just comparing core damage
frequency, because in this case you have a more risk-

significant sequence than most of the other --
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MR. McSHERRY: But it is relatively small compared
to other bypass events.

MR. DAVIS: Thank you.

MR. MICHELSON: 1I'd like to ask Steve Mays if he
has any further gquestions. He looked gquite a bit at the PRA
in the past. Have you got anything you'd like to get
cleared up?

MR. MAYS: This is Steve Mays, Senior ACRS Fellow.

In looking at the event tree, this is a
gignificant improvement over what was originally put forth
on this analysis, and 1'd like to say that the construction
and logic of the event tree is exactly the kind of stuff we
had been looking for initially, and so, I have no problems
in that.

My only concerns were about where the numbers were
coming from for the branch points in the event tree -- for
example, the condensate system, this 10 to the minus 3
probability of failure, whereas in the normal reactor trip
tree in the PRA, the probability of feedwater failure after
just a generic reactor trip is taken is .05. I'm a little
curious as to how this system suddenly got 50 times better
than the one that was assumed in the normal trip tree.

So, 1 have guestions along that nature, but I have
to agree that, if the valves are capable of isoclating with

the probabilities associated here and the addition of the
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isolation valve that can be subsequently isclated by the
operator, I think that dramatically reduces the risk
scenario in terms of core damage fregquency.

8o, 1 have less problem with the overall
conclusion, but 1 still have some reservations about whare
the individual numbers came from.

MR. MICHELSON: That one particular number, could
that be related to the fact that this is all electric
feedwater, as opposed to most people using steam-driven?

MR. MAYS: No. What 1I'm saying is that, in the
Level 1 PRA, for this plant, a normal plant trip, the
probability of feedwater failure is taken as .05, and out
here it comes to 10 to the minus 3.

MR. McSHERRY: That was a conservative number in
Level 1. This is a more realistic number for this break.

In the Level 1 PRA -~

MR. MAYS: Excuse me, but if I have a normal plant
trip, it would seem to me that the probability of losing
feedwater following a generic plant trip would not be 50
times higher than the probability of losing feedwater from a
reactor water clean-up system break.

MR. McSHERRY: 1 agree. What I'm saying is that,
for the Level 1 PRA, that number is very conservative. We
dicd not do a detailed fault tree on the feed system in the

Level 1 PRA. This is a more realistic number.
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MR. MICHELSON: 1It's more than the feed system, of
course. It's the electric power system and sc forth,

MR. MAYS: I think, yes, that's part of the
anawer. Some of the trips that were considered before
included failure of this as the cause of the trip.

MR. MICHELSON: That would make a difference.

MR. MAYS: But I'm not sure.

MR. MICHELSON: It does depend upon the
reliability of the power source as to how reliable this
condensate system will be.

MR. MAYS: So, even taking into account those
issues, 1 still think that the construction of the logic
that they're using and the overall conclusion relative to
core damage fregquency to other events is probably
appropriate, even if you were to change those numbers, and 1
share Pete's conclusion about the radiological consegquences
of a failure of isolation, with the core damage in this
sequence being significantly higher than the other ones.
So, that's the only comments I have.

MR. MICHELSON: This is, indeed, guite ~- this is
a real PRA, as opposed to some of the earlier material,
which certainly didn't have a semblance of a real PRA. It
didn't have a fault tree with it or an event tree, either
one.

Any other guestions on it?
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[No response.]

MR. MICHELSON: That finishes your discussion, I
guess.

MR. McSHERRY: Yes.

MR. SHACK: What's the oxygen level in this watexr?
I mean it's relatively high-oxygen water, right?

MR. SAWYER: Very low. It's about 50 ppb.

MR. SHACK: Yes, but 50 ppb from erosion/corrosion
is a lot of oxygen. Low oxygen in an erosion/corrosion
sense is less than S ppb or 10 ppb.

MR. SAWYER: I know it's a very low number.

MR. SHACK: 1It's higher than 20, right?

MR. SAWYER: I don't know. I know it's a real low
numbeyr, and I know that we're requiring -- erosion/corrosion
is an important consideration.

MR. SHACK: 1If somebody chunks 30 or 40 ppb into
CHECKMATE, he's going to get corrosion.

MR. MICHELSON: The velocities are fairly low in
this system, as far as I can tell. They should be gquite
low. That helps, too, but there are some restricting
devices and throttling devices and whatever to make the
system work, and that's the areas where you have the greater
problem with erosion/corrosion.

MR. POWER: Three members of the team would like

to have an opportunity to head to the airport, if you have
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no further questions for them.

I1'd like to make one other observation. Tais team
here was backed up by a lot of other people back in San Jcse
like Carol Buchholz and Jack Duncan and Sid Smith and Bariy
Simon and a lot of other people. This is a fairly large
effort to respond to your concerns, and I think maybe we've
accomplished that today.

MR. MICHELSON: I think you've given us a very
good response. I guess the Subcommittee shares that view,
It's certainly as comprehensive as I think we need.

This is the final meeting, final discussion of all
of this material. Are there any other things that we need
to bring up? 'The staff is going to come back with a few
replies to guestions we've raised. Of course, somebody from
GE will probably be around.

MR. POWER: We're coming back for the normal
guestions from the last meeting and other meetings, yes.

MR. MICHELSON: I thought you were wanting to
leave.

MR. POWER: No, just some of us.

MR. MICHELSON: Oh, okay. That's no problem.

MR. LINDBLAD: Mr. Chairman, I do have a question
when you're finished,

MR. MICHELSON: Go ahead.

MR. LINDBLAD: I'm sure you told us this before,
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| 1 but the bottom drain out of the reactor vessel shows two- i
. 2 and-a-half-inch pipe, but what is actually the minimum %
| 3 restriction in the bottom drain? :
4 MR. SAWYER: Two inch. 5
5 MR. LINDBLAD: Two inch. ?
6 MR. SAWYER: This is Craig Sawyer from GE. |
7 There is a flow restriction right at the vessel I
:
8 which limits the break flow to equivalent two-inch. f
9 MR. LINDBLAD: Two-inch internal diameter or two- i
10 inch pipe? ;
11 MR. SAWYER: Two-inch internal diameter. %
12 MR. MICHELSON: There's a flow restriction. |
13 MR. SAWYER: Going through the vessel, the inside 5
14 diameter for water flow is two inches.

. 15 MR. LINDELAD: Don't I see two-and-a-half-inch ]
16 pipe leading up to it? l
17 MR. SAWYER: Yes. l
18 MR. LINDBLAD: And what is the internal diameter !
19 of two-and-a-half-inch pipe? 1 thought it was even smaller ;
20 than two-inch. !
21 MR. MICHELSON: It might be. I thought, at one f
22 time, I check and it looked like the valve matched. |
23 MR. SAWYER: 1 don't know if that answers your i

24 gquestion, but I know we've looked at this, and the piping is
25 slightly larger than the restriction of the vessel. g
|
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MR. MICHELSON: 8lightly larger. Okay. Is that a
chedule 80 pipe?
MR. SAWYER: Yes.
MR. LINDBLAD: All right. I agree. 1It's 2.323
inches. Thank you.

MR. MI

"‘1

HELSON: This is not two-and-a-half-inch
pipe.

MR. EHLERT: 1It's 65 millimeters. Japan -- their
standard pipe sizes are the same as U.S. pipe sizes, except
rounded off.

MR. MICHELSON: Okay. Can we cut this off so we
can come back from lunch at 1:15? And then we'll just trade
the difference with the staff.

[Whereupcn, at 12:35 p.m., the meeting recessed

for lunch, to reconvene this same day, Wednesday, January

L
L2 )]

bt

1994, at 1:15 p.m.)

ANN RILEY & ASSOCIATES, LTD.
Court Repurters

1612 K Street, N.W., Suite 300
Wasnzng*:n, D. C 20006

(202) 253-3950




10

11

12

13

14

1%

16

17

i8

19

20

22

23

24

T T I ey ——— 1T ol EE LT R e i 1 T T e T LR AL Beonmm je — R S - . T AL o

416
AFTERNOON SESSION
[1:15 p.m.]

MR. MICHELSON: 1If the ataff is ready, then we can
go ahead and get started and cover the points that they came
to give us today.

MR. BURTON: This is Butch Burton from the Plant
Systems Branch. I just wanted to come back on a couple of
things that I promised to follow up on yesterday.

One of the ones had to do with exactly whether the
radicactive drains were headered and, if so, where? I went
back and checked, and yes, they are headered downstream of
the individual sumps. They all are headered and then go to
either the low-conductivity waste or the high-co :ductivity
wagste collector tanks.

MR. MICHELSON: They're headered inside the tunnel
or inside the reactor building?

MR. BURTON: You cannot tell specifically from the
diagrams, but I was told by GE that they are inside the
tunnel.

MR. MICHELSON: Those diagrams, I guess, don't
even show where the lines penetrate the building. Sometimes
they stick a little symbel on that says I'm going now from
the reactor building intc the tunnel. They don't put that
symbol on those drawings.

MR. BURTON: The only clear boundary you get is
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for the drywell pump.
MR, MICHELSON: 1Is there a single check valve,

then, to isclate?

MR. BURTON: What you have is, on the discharge of

each of the drywell sumps -- and there are a number of
sumps, both high and low conductivity --

MR. MICHELSON: This is outside of containment,
what the questions related to, not the drywell.

MR. BURTON: Right. But I'm saying it applies to
all of them, and it talks -- in the drain section of the
SSAR, it talks about the safety-related back-flow check
valves, and yes, these check valves are on the discharge of
each of sump pumps.

MR. MICHELSON: There's one or two?

MR. BURTON: There are two pumps per sump, and
there is one on each of those discharges.

MR. MICHELSON: One check wvalve, though, is all
that prevents the back-flow --

MR. BURTON: Right.

MR. MICHELSON: ~-- through a given pump.

MR. BURTON: Right. 8So, I wanted to clarify that.

MR. MICHELSON: Okay.
MR. BURTON: The second thing --
MR. MICHELSON: Now, do we know for sure that

those will be a part of the inspection program?
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MR. BURTON: I went back and checked the in-
service testing table in Chapter 3, 3.95-8, and 1 did not see
them there. So, that is one thing on my to-do list to
straighten out with GE.

MR. MICHELSON: VPVhether or not -- you know, you
have to think about these. have a strong feeling,
but on the other hand, 1 . want to believe that
they'd go for 20 years wi. g checked and then have
the flood occur and find ocut they don't work.

MR. BURTON: Right. And they are designated
safety-related, but everything needs to be consistent.

MR. MICHELSON: 1 guess, experience-wise, we
should know if they aren't working pretty quick, because
you'll stir up a given sump pump and the water will end up
filling another sump somewhere if the checks aren't working.

MR. BURTON: Right.

MR. MICHELSON: 8o, 1 guess we do get kind of an
operational check every time the pump c¢ycles. So, maybe
it's not too critical. I was just asking whether it was in
the program or not,

MR. BURTON: The second issue had to do with the
effect of flooding out the instrument air compressors in the
turbine building. I went back and checked on that, and
there are several safety-related components that are served

by instrument air. They are the isolation valves on
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secondary containment HVAC, some of the pressure and
temperature control valves on emergency chilled water, and
the isolation valves which separate the safety-related
portion of the reactor building cooling water system from
the non-safety-related portions of the system,.

MR. MICHELSON: Those all fail safe?

MR. BURTON: They do fail safe. GE has looked at
that, and actually, they stated that in Section 9.3.6.3,
that they have looked at loss of power, loss of air, and the
effect on those instruments, and yes, they do fail safe.

The other thing that I wanted to talk about was
the

MR. MICHELSON: 1If you're leaving this particular
subject, the other guestion I think we were alluding to --
80 you have lost all your air and you also flooded the
building. Clearly, you're not going to get the equipment
back quickly.

MR. BURTON: Right.

MR. MICHELSON: Even after you de-water the
building, there might be a site flood that goes on for
months

MR. BURTON: Right,

MR. MICHELSON: -- a month or two before you can
get it de-watered again.

MR. BURTON: Right.
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MR. MICHELSON: Was there any reason to believe
that we could not continue to do everything we needed to do
to maintain reactor cooling?

MR. BURTON: That was part of that question, and
there is no long-term effect from that flooding.

MR. MICHELSON: 8o, you've looked at it enough to

think that there doesn't seem to be any suspicion there.

MR. BURTON: No, no, not at all.

MR. MICHELSON: Okay. Thank you.

MR. BURTON: The final thing had to doc with some
of the changes to the ITAAC, a couple of things.
Specifically, I think we're pretty much agreed that we're
going to need to add a tunnel ITAAC to clarify exactly what
the higher order Tier 1 verifications need toc be for those
tunnels.

MR. MICHELSON: Okay.

MR. BURTON: 8o, we are going to see about adding
that.

The other thing is that there have been some words
proposed for how we're going to reconcile the as-built plant
with what wae assumed for flood analysis, pipe failure
analyeis, fire, things like that.

We've got some proposed words. We've locked at
them. We got them yesterday, but we locked at the words,

and the words that are there, they look pretty good, but
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there is still an issue regarding exactly what, if anything,
we need in the turbine building.

MR, MICHELSON: Are these the words that --

MR. BURTON: The ones we discussed with you.

MR. MICHELSON: I have a copy, and any member who
wants to see those words -- I think Medhat has got the
original now and can make a copy.

MR. BURTON: Right.

MR. MICHELSON: I haven't had a chance to examine
them in detail yet, but in principle, at least in flipping
pages alone, it appeared to be -- what you were doing is the
right thing to do.

MR. BURTON: Yes,

MR. MICHELSON: It's a guestion now of whether the
words are the right words.

MR. BURTON: 1 think, at this point, the only
issue may be whether or not we've really treated adequately
protection of some of the safety-related instrumentation
that's in the turbine building.

MR. MICHELSON: Clearly, of course, the tunnels
were omitted.

MR. BURTON: As I said, we're going to have --

MR. MICHELSON: You're saying you're going back to
pick those up?

MR. BURTON: Right.
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MR. MICHELSON: The turbine building was omitted,
but I'm not sure there's any strong feeling either way on
that one.

MR. BURTON: What I'm proposing is that we would
see a separate -- we have various building ITAACs, and we
will have a new ITAAC that will deal specifically with the
tunnels. So, the wording in there would be very similar to
what you see in some of the other building ITAACs.

That's pretty much all 1 wanted to bring out,
unless there were some other things, something I was
forgetting from yesterday.

MR. MICHELSON: Anyone have any recollection of
what might have been omitted? I didn't make notes of what
we were going to hear. These are the three I recognize. 1
was thinking there was something else you were going to come
back to, but it escapes me now.

MR. BURTON: 1I wasn't writing when I was up there
either. What I'll do -- if you come up with it, I'm going
to be here.

MR. MICHELSON: You'll be here a while.

MR. BURTON: Yes.

MR. MICHELSON: Okay. Thank you very much.
Appreciate 1it.

ME. MALLOY: Thise is Melinda Malloy again from

yesterday. 1 wanted to pick up on a couple of guestions
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that I believe Mr. Davis asked yesterday from Chapter 20.

In the interest of getting some of our folks back
to the office, we wanted to cover any guestions that you may
have had on item 2.B.1, which is discussed beginning on page
20-116 of the FSER. It's also called 50.34(f) (2) (iv),
Consideration of Degraded or Melted Cores in Safety Reviewed
Reactor Coolant System Vents.

As I recall, yesterday you had a concern about the
staff's acceptance of the main steam line break as bounding
in regarde to this -- the reactor coolant system vents, and
with us today we do have George Thomas from the Reactor
Systems Branch, who would be happy to entertain your
specific concerns.

MR, MICHELSON: What was your guestion, Pete?

MR. DAVIS: Well, she characterized it correctly.
I just was concerned that use of a single MSIV break as a
bounding accident to cover all vents in the reactor system -
- it gives me a little bit of concern, because some of these
are unigue locations and unique breaks that can possibly
impose some additional problems on the core cooling
capability, such as a break in the RCIC steam line or the
reactor vessel vent steam line -- or vent line.

You're convinced that this main steam line
iscolation thing covers all of these other possgibilities. 1Is

that the position of the staff?

ANN RILEY & ASSOCIATES, LTD.
Court Reporters
1612 K Street, N.W., Suite 300
Washington, D.C. 20006
(202) 293-3950




424
1 MR. THOMAS: Yes. Thie is George Thomas from
. 2 Reactor Systems Branch.
3 What we are talking about is the safety relief
4 valve on the line going to the suppression pool. When you
5 compare the main steam line break, the line break is bounded
6 by the big break, a break in the steam line.
7 MR. DAVIS: Well, a smaller line would -- in some
8 respects, might be more challenging, because the primary
9 system pressure is maintained at a higher level, and if you
10 have to go through an ADS if the high-pressure injection
11 systems don't work, and you have fewer options for ECCS, but
12 that's not a problem here.
13 MR. THOMAS: There are three high-pressure
14 systems.
. 15 MR. DAVIS: Right.
16 MR. THOMAS: Then they've got the ADS. We don't
17 see it as a big concern.
18 MR. DAVIS: Okay. Well. small breaks are still
19 analyzed, 1 guess, as part of the Chapter 15 analysis.
20 MR. THOMAS: Right. We did a complete break
21 spectrum analysis. They lock at small break, intermediate
22 break. 8o, they did a complete analysis.
23 MR. DAVIS: Okay. 1 think I'm satisfied, Mr.
24 Chairman.
25 MR. MICHELSON: Okay. Thank you,
. ANN RILEY & ASSOCIATES, LTD.
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What's the next one?

MS. MALLOY: The second item that we needed to get
back with you on was 50.34(f) (1) (i), which our evaluation
begins on page 20-%4 of the FSER.

I think Mr. Davis directed some initial comments
towards some statements that appeared at the top of 20-95 on
how the Probabilistic Risk Assessment was revised, and he
had a bottom-line concern -- I guess I would prefer if he
could articulate that for the staff.

We have with us Dino Scaletti, who works in the
Advanced Reactor Division, who actually served as the
Project Manager working with our Probabilistic Safety
Asgessment folks to develop the safety evaluation, and we
also have EBob Palla and Glenn Kelly of the Probabilistic
Safety Assessment Branch to back up with any specifics, as
need be.

MR. DAVIS: 1f you'd like, I'll try to explain it
again.

As you know, GE did a cost-benefit analysis for
several potential improvements to the plant. Their results
are summarized in your Table 20.5.1-4 on page 20-156, and of
course, all of the results show exceedingly low numbers on
the benefit side of the eqguation, but as is pointed out in
the discussion, the staff used a different analysis to check

the risk numbers and came up with higher source terms for
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' 1 the containment vent sequences, came up with a large !
; . 2 increase in the overall risk -- I think about a factor of ;
[ 3 five -- and then there is an unstated increase based on the }
| 4 source term that you got, I suppose, using MELCOR versus i
I 5 MAPP, and then the seismic contribution is not included in i
| 6 the cecst-benefit analysis, which is almost a factor of 10, ;
' 7 at least on the core damage frequency, based on the original 5
; 8 PRA. :
l 9 I'm just wondering if the staff is still convinced |
f 10 that none of these improvements are cost beneficial, and I !
l 11 have a particular interest in the filtration system on the ?
’ 12 containment over-pressure protection system. }
| 13 MR. PALLA: Let me try to address that. :
14 MR. DAVIS: Okay. |
. 15 MR. PALLA: I'm Bob Palla, with the Probabilistic |
16 Safety Assessment Branch.
|
17 Basically, the risk for this plant is extremely
18 low, in large part because of the extremely low core damage
19 frequency, and 1'll say that strictly speaking for internal
20 events. The numbers are very low. There was an estimate on l
21 the order of -- it's like 2/10ths of a person-rem over a 60-
22 year life. That's a GE egtimate, and we did come up with a
| 23 higher estimate, because the GE number did not include LOCAs
| 24 outside containment as risk contributors. We added them in.
25 We took a higher probability of containment failure for DCH 1
|
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events. The combination of those two -- there may have been

one other or two in the minor adjustments, but we were
talking still on the order of one person-rem over a 60-year
life.

Now, if you just constraint yourself to the

internal events, one person-rem and using $1,000 per person-

rem criteria, there's essentially -- you couldn't do
anything to speak of. Even procedural changes do cost
money. Things that have to be maintained cost real dollars,
and 1 would say, if we can accept the core damage frequency
and if we base our decisions on $1,000 per person-rem, I
feel guite comfeortable that there wouldn't be anything that
would be a risk-significant reduction that would meet risk
reduction criteria.

Filter vents have been installed in Europe.
They've been installed not for -- not using cost-benefit as
the criteria but making more political decisions. Their
costs are -- they range from several million to tens of
millions of dollars.

We had a proposal back when Shoreham was still
being considered for licensing, when they were pursuing it.
They were going to build philtra-type containment, which is
really the gravel bed within a seismic-type structure, and
they had estimated $60 million for that.

Now, some of that may be due to the high costs in
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that particular area of the country, and I'm not sure what

exactly when into it, but they claimed $60 million was the

number. We've seen numbers on the order of several million.

MR. DAVIS: GE's estimate is $3 million.

MR. PALLA: Yes. That seemed to be -- that could
even be conceived to be low.

MR. DAVIS: Okay. I think that's a good answer.
On page 20-96, though, the staff states that you got much
higher doses for the vented cases.

MR. PALLA: We did do, as you indicated, a
calculation using MAX, and we also had assumed a larger
source term to begin with, because we did not give as much
credit for suppression pool scrubbing.

There was a sensitivity analysis that was done
back when the original PRA review was in the Office of
Research. Calculations were done at Brookhaven using some
of the uncertainty-type codes and the Latin hyper-cube
sampling technigque and so on. They came up with a range of
source terms for a vented case.

We used -- I believe it was the mean value, and
then, subrequently, Sandia ran some calculations. This is
-~ I guess the Sandia report has -- is in the process of

being finalized, is nearly final now, but those were done

using the MELCOR code, and these calculations are very close

to what we had actually used. The source terms were a lot
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higher. The consequences were higher because we used MAX.
That might be a factor of two or three just from going from
CRACK over to MAX.

The releases for the vented case were, as a
result, higher in our situation, but those releases were
still not what dominated the total person-rem. If you
locked at the -- it's a table that I don't believe ended up
in the short version of the SER, the final version of the
SER, but it was approximately 17 percent of our risk
estimate, and we estimated one person-rem, and 17 percent of
that came from the vented case.

MR. DAVIS: Okay. I couldn't tell how much higher
you got, because that's not in the --

MR. PALLA: The bulk of our one person-rem
estimate came from early containment failuree and bypass of
the containment.

MR. DAVIS: And I guess, right now, we don't have
any way of telling how much more seismic would add without
having a site.

MR. PALLA: In looking at the robustness of the
conclusions, we just did a what-if, and again, there is no
updated PRA, as stated in this Chapter 20 write-up. If you
just based 1t on the original PRA review, again not the GE
numbers but the review numbers, you could have risk

estimates for seismic on the order of 200 person-rem for a
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60-year life, and again, if you used $1,000 per person-rem,
you're still not going to be even close to entertaining a
filtered vent.

The way I look at it -- I kind of back it up --
just pulling back and saying, well, would it make sense to
support a filtered vent on this design? Well, the core
damage frequencies here are a factor of 10 less.

Containment performance has been deliberately considered for
severe accidente in this plant.

If you can justify it on cost-benefit with this
plant, you'd be back-fitting every plant that we have in the
country now. 8o, it doesn't pass that kind of test in my
mind, but we didn't base it on that either. We did base it
on the numbers.

MR. DAVIS: 1I guess one of the things that
inspired my interest was the fact that they've eliminated
one of the valves in the vacuum breaker line over some of
the existing designs, which suggests that there might be an
increased probability of a vacuum breaker bypass in the
suppression pool, which does two bad things. It eliminates
the energy absorption capability of the suppression pool and
also the source term reduction for the suppression pool. I
think GE gave us a fairly good argument that it's still not
a high-probability event, but it did trigger my interest in

looking at this. We have a deliberate vent of the
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containment that's not filtered.

MR. PALLA: That is the one area that this design
does not seem to be an improvement over operating plants, in
the reduction of the redundancy there.

There is an event in the containment event tree to
deal with that. There is a contribution to risk from that
particular event, and there was a design alternative
considered, and I think that the cost estimate for that
design alternative was reasconably low, and again, driven by
the core damage frequencies, it didn't pass the cost-benefit
test.

So, even that, which, you know, just on a
judgement basis, seems like a good idea still, to stick with
the two valves, it just -- if we use the PRA and the cost-
benefit, the $1,000 per person-rem, as our criteria, we have
no rationale for even requiring that kind of a change.

MR. DAVIS: Okay. I think that takes care of it,
Mr. Chairman.

I'd like to see this table you referred to of the
risk profile and contribution. Would that be possible to
get? Are you going to include that in the final version of
the FSER or have you decided yet?

MR. PALLA: It's Table 20.5.1-1.

MR. DAVIS: What page?

MR. PALLA: ©Page 153 of Chapter 20.
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MR. DAVIS: Okay. I'll have to take a look at
that. 1'm sorry I missed that. Thank you.

That's all 1 have, I think, Mr. Chairman.

MR. MICHELSON: Thank you.

MR. POSLUSNY: Mr. Chairman, that's all we have in
feedback from yesterday.

MR. MICHELSON: Before we get on to anything else,
let me give you some feedback from today.

I'm not sure if this got back to you or not, but
we received -- the NRC received Docket 52-002, which is the
System B0+, received a letter from ABBC, Brown Beveri, in
which they talked about certain things, and the one thing
that bothered me was they talked about the fire protection
for diesel generators, and they spent about a page or two
pages or better talking about why foam was not acceptable.
That's fine, that's their view, but it gives me a little bit
of heartburn, because foam is what we're using for ABWR.

Now, the final concluding sentence in this whole
letter says, "The use of foam suppression is not considered
a viable option." Those are pretty strong words, because
hovi come we think it's viable -- does the staff believe it's
vieble for ABWR?

MR. LYONS: Thies is Jim Lyons from Plant Systems
Branch. Yes, we believe that foam is viable for the ABWR,

and 1 guess we have -- I think, in this situation, with --

ANN RILEY & ASSOCIATES, LTD.
Court Reporters
1612 K Street, N.W., Suite 300
Washington, D.C. 20006
(202) 293-3950



10

11

12

i3

14

15

16

17

18

19

433
CU is trying to present why they did not want to use foam in
their situation, and their discussion is an acceptable
discussion of why they don't need to use foam.

MR. MICHELSON: Right.

MR. LYONS: The final statement that you read, 1
think we agree, is an awfully strong statement in the sense
that it's not a viable option. It would certainly be a
viable option if they wanted to use it.

MR. MICHELSON: They presented no arguments --

MR. DAVIS: Did they have any reason why they --

MR. MICHELSON: They gave a whole two pages or so
here of all the reasons why you shouldn't use foam.

MR. WYLIE: What do they propose to use?

MR. MICHELSON: They're geoing to use water,

MR. DAVIS: For diesels?

MR. MICHELSON: Yes. 1It's a water spray.

MR. LYONS: 1If I may add, we discussed that
statement with them, with ABBC, and they are going revise
that.

MR. MICHELSON: Will they revise the letter?

MR. LYONS: Yes.

MR. MICHELSON: That would remove all my
heartburn. 1 recognize that they have the right to have
their own views on why they might not like to use foam, but

it ought not to in any way indicate foam is unacceptable but
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just that their preference is to use something else,

MR. LYONS: We agree.

MR. MICHELSON: GE has the same right to indicate
their preference, and their belief is foam.

I have pointed out to the staff many times -- I
have visited a number of plants in the past, and 1 keep
seeing these various kinds of diesel generater protection,
and 1 keep asking how come you're doing this instead of
that, and they say our experts told us that thig is the only
way to do it. You go to the next plant and it says their
experts say this is the only way to do it.

MR. LYONS: Right,

MR. MICHELSON: And there's two different ways. 1
think we're running into another example of the same thing,
except I don't like to see it here, because some intervenor
is going to pick up on this and start saying, gee, these
guys know what they're doing, how come you accepted it for
ABWR? 8o, they will take it out of the letter, and that
would remove --

MR. LYONS: Yes.

MR. MICHELSON: -- the concern I have. I think
all the members got that letter, and the reasons there seem
legitimate, but on the other hand, 1'd like to hear GE's. I
imagine they could make just as good sounding a story on why

foam is okay, but CE should not have been quite so strong in
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their final conclusion as to embarrass us on ABWR, and I
guess the staff is going to fix it so the letter gets
retracted and reissued or something.

MR. WYLIE: Undoubtedly, they never went to Navy
fire-fighter school.

MR. MICHELSON: 1I've heard so many arguments on
why foam isn't any good and why it is good, but I don't know
mvely, and I imagine Conrad has heard all these same
arguments . and he probably doesn't even know, and depending
on whose experts you get, your answer will vary.

MR. DAVIS: Well, I find it a little bit curious,
because right at the start they say that foam systems have
proven to be very effective at control and extinguishment of
fires inveolving hydrocarbon-based layers.

MR. MICHELSON: But not in a nuclear plant, and
they go on to give all the reasons why they don't want to do
it in a nuclear plant. I didn't mind that part. They can
leave all that in. I just minded that it says it's not even
a viable option, that that was just a little stronger than -
- 1 think they didn't make a case for saying that strong --
you know, to make that strong a case.

There's some interesting things in there, though,
that I didn't fully appreciate about the environmental
hazards of the foam and that sort of thing. I didn't know

it had any environmental hazard, but apparently they think
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it does. 1 assume GE has access to that letter. It's a

document, but I don't know if it's in the Public Document

Room.

MR. POSLUSNY: 1I think it should be, yes.

MR. MICHELSON: They should read it just for their
own edification, but I -- I found it an interesting letter,

but I just think that they didn't make a case for saying
it'e the only way to go.

MR. POSLUSNY: What's the date on the letter,
please?

MR. DAVIS: November 3, '93. It looks like their
oroblems are all of the difficulties you have after
actuating, cleaning things up.

MR. MICHELSON: Yes. It's the clean-up after :-.a
use it that's giving them enough problem to where they say
it's not a viable option, and now an intervenor is going to
come in and say I'm worried about my environment, and here
these guys, hopefully, know what they're doing, and they say
you can't even use foam, and now the ABWR is going to use
foam, what's happening? It's just unnecessary.

MR. POSLUSNY: Okay. We've used up half-an-hour
of GE's time.

MR. MICHELSON: All right. Let's go on to GE.

MR. POWER: What I have here is a review of 10

items that were identified at the last meeting where
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additional information was reguested and which we're
bringing forth this information. I'm going to qui-kly go
over them. I don't think there are any big-ticket items.
The breakdown is that I have roughly five of them, and I've
asked -- since Alan Beard is not here, 1'm going to ask Gary
to talk about five of them, okay?

Those 10 items are roughly this: There was, long
ago, an copen issue relative to Charlie Wylie and relative to
-- in regard to material control and in regard to electrical
system operational aspects of breakers and protection.

There was some concern by Carl last week about the
assumption of where the suppression pool break was --
inside, outside the rooms, or in the corridor -- and whether
or not that would result in a loss of MPSH to the pumps or
other ramifications.

There was a series of questions talking about the
tunnel penetrations and the postulated failure, the ability
to accommodate, the ability to pump out, take care of the
fluid.

There was also a question relative to building
8il’s. They were removed, and the question became one of
whether or not they invalidated the current flooding
analysis.

There has been a continuing set of questions

relativ- to the SSAR about missing sections relative to the
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control building overviews and such.

There was a gquestion on inter-system LOCA of
whether or not the commitment was beyond the piping systems
and what do you do about the flanges bonnets and such.

There was a gquestion about high-, moderate-, low-
energy line classifications of using the 2-percent number to
go from one service to the other.

The control building internal flooding protection
was also requested of us to provide some information, and
finally, the clean-up system isolation valve test freguency
came up of whether or not the particular valves are going to
be subject to stroke testing and what's the frequency.

I'm going to run through five of these very
guickly.

In regard to Charlie's first comment, I think it's
a very good one. What are you doing about the material
control relative to large structures, tanks, equipment
associated with the environmental impacts on them for
chemicals, etcetera.

The particular item was that cathodic protection
was discussed in A.3 and should that not have been described
in Chapter 3 and shouldn't other aspects like
corrosion/erosion, chemical attack, and galvanic action be
somewhere, and should there not be some kind of programmatic

aspect relative to this?
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I went back to the GE experts, and the feedback is
this: Currently in the book there is -- GE recognizes the
special attention that should be given to material controls,
and they do that in the 60-year-life statements. They have
statemente relativ+: to aging aspects, harsh environments,
operating experience feedback, and maintenance rule
considerations.

However, GE believes that those harsh environment
concerns are fairly well-known from the operating plants,

and they cover a very large spectrum of items, and GE

belicves that the focus of the SSAR is to talk about them in

a broad spectrum of individual controls, and some of those
controls are somewhat hidden in the various sections, such
as water chemistry, radiation embrittlement, mechanical
fatigue, and finally, GE believes that the current lifetime
material control aspects are taken into account basically by
industry standards of ASME code piping and vessels, aging
aspects that the regulatory agency is putting together, and
some other programmatic aspects that the co-applicant will
supply.

The last thing really is that they also believe -
- GE believes that EPRI and other programs are looking at
thinge like the maintenance program compliance and that GE
at the current time believes that no programmatic material

or section should be added to the SSAR addressing these
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issues in a programmatic sense.

MR. WYLIE: I think that the mairn thrust of what I
was trying to get at was that, in the design of a plant,
unless the designer has the corrosion experts loock at the
total design before they start construction and make the
necessary provisions for corrosion control, it's too late
after you build the plant, and they need to plan that
program from the start, up front, because -- take, for
example, if you decide that you're going to use cathodic
protection on the reactor liners, reactor building liners.
You've got to design the plant sc it will accommodate the
cathodic protection. Otherwise, if you've got to try to
backfit it, you'll destroy as much as you try to protect.

MR. POWER: We would agree with you. The Oyster
Creek experience is a very good one with a sandbox. The
first intention was to make it a galvanic action kind of
mitigation, and it turned cut that wasn't very successful.
They ultimately ended up drilling holes, sucking out all the
sand, and filling that area in at a controlled volume and a
volume that's inspectable, I would agree with you. I
attempted to sclicit support --

MR. WYLIE: Somewhere it seems to me that it ought
to say in the SSAR that they do that, that they will employ
some corrosion control experts up front, as they start to

design the plant. They don't do it.
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MR. POWER: No, I would agree with vou. 1In a lot
of the ANS meetings recently on material control, they've
talked about this, material conditioning, but right at the
current time, relative to the organization, like GE, they
believe that that's with each individual designer relative
to codes and standards, rather than with some programmatic
group that's going to look at it in a broader sense.

MR. WYLIE: Well, I disagree with that.

MR. POWER: I understand.

MR. WYLIE: 1 mean, you know, we're talking about
a certified design. You're going to put your stamp on this
and ge out and build a plant, and unless there is a flag
there and some interfacing reguirement on the COL holder,
this could go right through a crack.

MR. POWER: Do you have anything to add, Gary,
relative to tlLis, relative to liners and concrete outside
and treatment?

MR. EHLERT: Thexe's not much I can add. We have

committed ro galvanic protection for certain features, but

to go beyond that, we're basically sticking to the codes and

standard regquirements.

MR. WYLIE: 1I'm not saying ‘rou need galvanic
protection. All I'm saying is a corrosion expert is needed
to determine that up front. I mean they've just thrown it

in there. You know, EPRI threw it in there.
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MR. EHLERT: That's one of the reasons why we have

MR. LINDBLAD: Are you suggesting that the site
impact should have had some reference to it?

MR. WYLIE: I think that, up front, there should
be a requirement, before you ever finish the design of the
plant, that they do a corrosion survey and determine what
kind of corrosion control they need, and if it means you're
going to put galvanic protection in, then you'll accommodate
it, becausge if you don't, then I know from experience you
cannot impress that protective current on those liners
unless you design for it and you design your reinforcing
steel and everything else to accommocdate it.

MR. MICHELSON: Could it be argued that it is a
site-specific issue?

MR. WYLIL: It could be, yes. It is site-
specific.

MR. MICHELSON: Why don't we have it in the gite -
-~ 18 there a gite ITAAC?

MR. LINDELAD: Yes, there's a site interface
reguirement.

MR. MICHELSON: Why can't it be put in there,
since nobody seemed to disagree that it isn't -- you know,
other than it's a good idea, why isn't it put in there as

part of the ITAAC?
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MR. POWER: I did not attempt to go through the
ITAAC process.

MR. WYLIE: You've got a natural -- you have a
natural corrosion mechanism set up on-site with the copper
grounding system out in the switchyard and maybe even under
your plant that sets up a cell between everything else
that's grounded, such as the reactcr liner, and the current
flows off of the steel onto that copper, and that's what
happened at Oyster Creek.

MR. POWER: The current -- the SSAR people have
agreed to put in Section 3.8 references to really cathodic
kind cf protection. They would agree with you, but I have
not talked to the ITAAC people, and 1'd be glad to do that
for you.

MR. MICHELSON: Does the staff have any view on
this?

MR. POSLUSNY: It really sounds like a site-
specific level of detail, that although, you know, you might
have a COL action item to consider corrosion control, but
putting this in as a site parameter, it's so really site-
specific -- you know, we have other site parameters that say
here is your fluod level, you know, and that makes sense,
but here it's so open.

MR. MICHELSON: 8So, you don't see any reason why

it couldn't be added to an ITAAC.
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