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PROCEEDINGS
8:30 a.m.
JUDGE MILLER: Good morning. We're ready to
resume, I take it.
Who's examining whom?
MR. EDGAR: The Staff was examining.
JUDGE MILLER: That's right. Mr. Swanson,
ou may proceed.
Whereupon,
GEORGE H. CLARE,
LEE F. STRAWBRIDGE,
LAWRENCE W. DEITRICH
and
H. WAYNE HIBBITTS
the witnesses on the stand at the time of the evening
adjournment, resumed the stand and, having been previously
duly sworn, were examined and testified as follows:
CROSS-EXAMINATION
BY MR. SWANSON:
Q When we left off yesterday, Mr. Clare was

describing, I believe, two areas besides the reactor

cavity where there might be redundant primary heat transpork

system piping or cabling in the same area; and you mentione
cable spreading recoms and the control roonm. Is that cor-

rect., Mr. Clare?
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BY WITNESS CLARE:
That's correct.
Is there any sodium running
areas, such as could cause a sodium fire
affect both of those systems?
BY WITNESS CLARE:
A only things present in th

spreading rooms are the cables themselve

20024 (202) 554-2345

D.C

protection system equipment. And in the control room,

other than the control equipment, which is electrical and

electronic equipment, the cabling between the cabinets
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Q I was wondering if you could describe in a
general fashion the capability of the sodium leak detection
system, which surrounds the piping -- sodium piping. Can you
describe its function?

BY WITNESS CLARE:

A There is a leak detection svstem which applies
to the sodium piping, and special emphasis is put on the
primary coolant system piping.

That system is both redundant and diverse, and
perhaps its most outstanding characteristic is it's
extremely sensitive.

The requirements that we've placed on that
system are that it be able to detect a 100-gram per hour
leak, which is a leak barely weeping sodium out of the
hole.

In tests we've demonstrated that it not onl™
meets that particular requirements, but, in fact, can de-
tect leaks an order of magnitude or two less than that.

I believe that system is discussed, at least
briefly, in Section 3.3 of Applicants' Exhibhit 1 on which
we gave testimony in August. A

Q Given ==
BY WITNESS CLARE:

A. On Page 41 of that document. |

Q Given its capability to detect very small .

ALDERSON REPORTING COMPANY, INC.
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leaks, what kind of conclusions can one draw about the
likelihood of that system detecting a small leak before it
has a chance to propagate into a larger leak that could
then cause problems for the capability of the coolant
system?

BY WITNESS CLARE:

A Our understanding of the situation is that
there would be a very high likelihool that a leak would be
detected, either by these systems I've identified. And
then there are yet, ir addition to the systems I described
before, other measures -- other detection measures =--
for example, radiation detectors, in the cells which would
be able to pick up the leak and allow us to shut down the
resctor and go in and repair it before any larger leak
would occur.

This is described fairly fully, along with
some of the fracture mechanics type considerations that
you mentioned yesterday, in our Exhibit 1 testimony,

Pages 41 and 42.

Q You again discuss, in more of a general
fashion, at Pages 13 and 14 the decay heat removal
systems. And again on Page 17 you reference the steam
generator system in connection with the intermediate
heat transport system.

I'm interested 'n -- again along the same area

ALDERSON REPORTING COMPANY, INC.
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of leak detection, of finding out what general
characteristics or systems are in place tc detect or deal
with steam generator leaks.

BY WITNESS CLARE:

A Well, we have three levels of systems that
provide protection against sodium/water reactions in the
steam generator that could result in steam generator tube
leaks.

The first is, in fact, a leak detection system.
This system takes a small fraction of the flow of the
intermediate heat transport system, processes it through
instrumentation, which would detect the presence of either
hydrogen or oxygen which would be some of the reaction
products of a sodium/water reaction.

And upon the detection of oxygen or hydrogen,
the sodium would alarm to the operator; and you would have
procedures to shut down the plant at that point.

That system is extremely sensitive. It will
detect leaks on the order of 10~% to 107° pounds of
water per second into the sodium.

It's an extremely sensitive system.

That system has been tested in prototypic
steam generator configurations at the Energy Technology
Engineering Center.

The second level of protection we have is

ALDERSON REPORTING COMPANY, INC.
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comprised of a pressure relief system, which is primarily

a2 rupture disk, that interfaces with the cover gas system
of the intermediate heat transport system.

If a leak should go undetected long enough so
that the hydrogen and oxygen in the intermediate sodium
pressurize that system to a level of approximately 50
psi greater than its normal operating pressure, this
pressure relief system would relieve the excess pressure,
would lead to shutdown of the plant and alert the operator
to the situation so that he could isolate the leaking
steam generator.

And if those actions were taken promptly
enough, even though there was a leak in the steam generator,
one might be able to continue moving decay heat by using
that particular loop.

In that case the sodium/water reaction would

not result in a loss of that particular decay heat removal

path.

Now, the third level of protection against
sodium/water reacticns is a series of larger rupture
disks that are located very close to the steam generator
on the sodium system itself.

Those rupture disks would be activated if there
were a larce socdium/water reaction, a very vigorous one,

one that might result from a complete severance of one or
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even more tubes, allowing a very large flow rate of
water into the sodium, large generation of hydrcgen and
oxygen creating fairly high pressures -- 200, 300, 400
psig, over the normal operating pressure.

These rupture disks would burst the reaction
products, and the surrounding sodium would flow into what's
called the reaction products separator tank. The gases
would be relieved harmlessly up a vent stack to the

atmosphere.

ALDERSON REPORTING COMPANY, INC.
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BY WITNESS CLARE: (continuing)

A I would note that neither the water in the
steam generator system, nor the sodium in the intermediate
heat transport system is radioactive. So there is no
hazard associated with venting those reaction products
out of the building.

Q How many simultaneous steam generator leaks
would have to occur before you'd lose the primary heat
transport system capability? Are we talking about one or
two, or are we talking about many more?

BY WITNESS CLARE:

A I don't have =-- We haven't performed analyses
that would give an exact number, to answer your question.
We believe, based on testing and experience in other
LMFBR plants, that it would be unlikely that one would get
more than a small fraction of a tube rupturing at -=- Jou
know == within the same instant of concern.

We have taken, as a design basis, an increase
of what we consider to be the maximum from experience and
tests, by -- on the order of -- an order of magnitude.

And what we impose in the time frame of interest, which is
a second or two, is the complete double-ended rupture of
three steam generator tubes over a period of three seconds.

Q And that's within one steam generator?

ALDERSON REPORTING COMPANY, INC.
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BY WITNESS CLARE:

A That's correct.

Q. How many would be required to lose capability
of all the steam generator?

BY WITNESS CLARE:

A Well, there are nine units in the plant, nine
steam generator units in the plaat, three on each of the
loops ~= intermediate heat transpoct system loops. One
could accommodate anywhere between three and nine different
leak events involving up to == well, it's difficult to
answer your guestion.

But one would have to have leaks that would
affect all nine units in order to completely negate the
shutdown heat removal through those particular paths.

And in any event, one would have the fourth

heat decay removal path always available in spite of howevey

many sodium/water reaction events occurred in the steam
generator.

(3 Can you describe that remaining heat removal
path, should the steam generators all fail?
BY WITNESS CLARE:

A The fourth path to remove decay heat is what

we refer to as the direct heat removal service. it is

described in some detail in Section 2.3 of Applicants'

Exhibit 1.
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It consists of a sodium loop that takes sodium
from the reactor vessel, using electromagnetic pumps to
pump it through what's referred to as an overflow heat
exchanger.

The sodium is cooled there and pumped back
the reactor vessel. From the overflow heat exchanger,
heat is carried through a knack, a sodium/potassium
system, again pumped with electromagnetic pumps through
what we call airblast heat exchangers where the heat is
pumped to the environment

Thank you.

And does that part of the system have
steam generators
BY WITNESS CLARE:

No.
reaction would be

of that
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reliabilities of various LWR plants that you have compared
Clinch River with?

BY WITNESS CLARE:

A We're comparing here the fundamental design
concepts that are used in Clinch River, and those that
are used 1in a light water plant =-- as noted here, the
redundancy, diversity and independence.

And upon reviewing that and understanding the
application of the similar « ] concepts, concluding
that one -- without additional information can conclude
that the likelihood of failure of Clinch River would not
be significantly worse than

Did you compare Clinch River design with any

other specific LWR in performing this -- reaching this

CLARE:
We are aware ' v \ me designs
for some sy . thi pPl: o very similar

example,

tiiis plant

ALDERSON REPORTING COMPANY, INC.




in earlier light water reactor plants.

Q. And this auxiliary feed system is being de- ; i
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Il
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~N A ‘ . .
2 6 A. The auxiliary feedwater system 1s Delng de=
. |
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system.
BY WITNESS CLARE:

A Common cause failures can result in a number
of levels within the design construction and operation of
the system. We've attempted to guard against common
cause failures in each of those levels.

For example, one typical offender in the =area
of common cause failures is providing redundant systems
which are dependent on the same power supply. In the
case of this plant we have established very firm ground
rules about the separation of our power supplies, and,
in fact, performed extra reviews -- supplementary reviews
to assure that our power supply separation requirements
are met and that our redundant decay heat removal loops
do not depend on a common power supply.

Similar evaluations are being done to assure
that control systems are not common. There will be de-
tailed, rigorous quality assurance activities during
construction and operation to assure that common cause
failures during those phases will not affect the
redundant shutdown heat removal system path.

Q Thank you.

MR. SWANSON: That's all the gquestions that

I nave on the accident contention.

As I mentioned yesterday, Mr. Mizuno would

ALDERSON REPORTING COMPANY, INC.
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have a few gquestions on the 5(b) contention.
JUDGE MILLER: Very well.
CROSS-EXAMINATION

BY MR. MIzUuNO:

Q Mr. Hibbitts, on Page 3 of your testimony --
Do you have that before You right now?
BY WITNESS HIBBITTS:

A Yes.

Q You discuss the ¥-12 plant. Does the v-12
Plant Play any role in Producing énergy or fuel for any
énergy generation mode?
BY WITNESS HIBBITTS:

A No. They have No role in national energy.

Q So their only role is in national Security?

BY WITNESs HIBBITTS:

A Yes, that's correct.
Q Turning to Page 4 of your testimony, you
discuss the Oak Ridge National Laborator:-. pig you do

Naticnal Laboratory could affect national énergy supply
Or national Security?
BY WITNESS HIBBITTS:

A Yes, this was evaluated. Aang Our answer is
basically that it has no significant role in regard to

national energy Supply.

ALDERSON REPORTING COMPANY, INC.
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1} Is that because that Oak Ridge National
tory does not produce any type of fuel for any energy
generation mode?
MS. FINAMORE: Objection. Lazading the witness.
JUDGE MILLER: : - What was the
question?

MR. MIZUNO: withdraw the gquestion now and

20024 (202) 554-2345

would like to rephrase it.

D.C

BY MR. MIZUNO:
Could you provid

LA ==
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Q Okay. When you said - Do you recall in your
testimony yesterday that you said that you had not
evaluat2d the effects of closure of ORNL on natiorn 1
security and national energy supply?

BY WITNESS HIBBITTS:
Yes. My answer to that question was related

my personal evaluation. DOE has evaluated the risk

20024 (202) 554-2345

national security as a result of a long-term shutdown
relationship to a CRBR accident.

In essence, they must have evaluated the impact|

well. While the impact of a long-term shutdown is

WASHINGTON, D.C

lrable -- or highly undesirable or unac
on how one wants to phrase it,
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Thank you.

Going on with your oral testimony, I believe
you discussed “‘epleting the Plume when calculating
deposition.

Would you explain the effect o
the plume, whe+ther it's conservative or not?

BY WITNESS HIBBITTS:

20024 (202) 554-2345

A It is conservative.

D.C

In other words, what I was saying was, that

what will actually happen in the case of a plume as ic

WASHINGTON,
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Q Coculd you briefly summarize the role of
PAGS in determining whether to undertake protective
actions.

BY WITNESS HIBBITTS:

A Protective action guides are provided,
basically, to States by the EPA as guidance to allnw them
to be consistent from one state to the other, as t< when
to take protective measures for the public.

For example, one could recommend sheltering
versus evacuation versus not doing anything.

The protective action guide for a whole bedy
dose, for example, is 1 to 5 rem. The 1 x=2m is usually
considered to be more or less a threshhold for sheltering.
Asking people tc stay indoors with windows closed and so

forth.

Evacuation may be an option, depending on the
circumstances.

When cne gets up to the upper end of the
protective action guide, however, say, for example, 5
rem in the case of whole body dose, EPA does recommend
evacuation except in extenuating circumstances.

Q Okay.

Would you have to wait until the doses reach

the level of the protective action guideline levels, 1 to

5 rem, before you start taking protective actions?

ALDERSON REPORTING COMPANY, INC.
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BY WITNESS HIBBITTS:

A No. On the contrary. 1It's just the opposite.

These guides are not total dose guides, in
the sense Lhat the protective action is to prevent those
doses from occurring. So if you already have received
5 rem, for example, anu are projected to receive no more,
there's no reason to 2vacuate.

The idea is tc prevent the 5 rem exposure.

Q So you would undertake prntective actions
before you actually re.ched those doses?

BY WiTN®SS HIBBITTS:

A Yes, absolutely.

In féct, you are taking procective action to
pravent thcse doses.

Q Okay.

Whea you =-- in making your calculation in
your testimony for your various tables, I wonder if ycu
could explain the assumptions that ydu made regarding the
person who is receiving the dose at various locations?

BY WITNESS HIBBITTS:

A We didn't really make any assumptions regardind
the person. We made the calculations based on the
location.

Well, I think I get your point.

So one would have to assume that the person

ALDERSON REPORTING COMPANY, INC.
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at the location full time, twenty-four hours
, continuously throughout the duration of the

duration of exposure.

release,

Q Did you assume he was inside a building or

side?

WITNESS HIBBITTS:

A Outside.

JUDGE MILLER: What was the answer?

WITW®ESS HIBBITTS: Outside.

MR. MIZUNO: The

this Contention.

JUDGE MILLER:

Redirect.

REDIRECT

you were

about

FTF
£ 4L

re in

C-

asked

natural

doesn'

CRBR.




place in their system as our steam generators would be

located, is Zfully applicable to CRBRP.

The piping is approximately the same size.
The components have approximately the same types of
pressure drop relutionships. Fiow paths are arranged
gquite similarly.

Beyond the dump heat exchangers, of course,
FFTF does not have egquipment comparable to CRBRP.

However, the eguipment on CRBRP from the
steam generator outwards to the protected air-cooled
condenser -- and I might note I'm referring to Figure 3
on Page 18 of Applicants Exhibit 46 -- is fairly
conventional waterside =-- Xcuse me, steam water system
equipment.

functioning of natural circulation in

such equipment has been well-established for least

decades in other nuclear power plants, lightwater power

plants, in £« ] ed power plants and those

jR s

characteristics are well-known and applicable to CRBRP.

you were asked a seguence

pipe break

ALDERSON REPORTING COMPANY, INC.
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BY WITNESS STRAWBRIDGE:

A The likelihood of a large pipe leak, in
itself, is very, very low. In the postulate that was
made, it is combined with the likelihood of a failure of
the plant protection system, where one of the features of

that plant protection system is to trip the pumps.

So, your combined failure, then, plant
protection system, which also is of very little likelihood
so, the combined likelihood of that postulated sequence
of occurrences would be very remote, squared, I would

say.
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DGAR:

Q Mr. Hibbitts, vou were asked guestions
/esterday about =--
JUDGE MILLER: What is very remote, sJjuared?
(Laughter.)

BY MR. EDGAR:

Q -=- akoat the effect of sodium or the

D.C. 20024 (202) 554-2345

difference that the presence of sodium would make ia

regard tc deposition, in your calculations.

WASHINGTON,

Could you explain what difference it does

~-< WITNESS HIBBITTS:
What I was referring to was, if sodium is

present, we would have iodines in a particular form, as

s
<
Z
=
-
=
—
=
=
o~
n
~
=
-
~
x
-
x
=~
=
=

SwW

opposed to an elemental form; therefore, the depcsition
rates would ! factor of approximately 20.

present and there hence the
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reduced because o0f the aerosol effects from that sodium.

This was discussed in the zarlier testimony
in Applicants Exhibit 1 on Page 49, which shows that the
actual releases from the containment would be lower, if
sodiuan were included in the site suitability source term.

So, this would be a second difference.

Q Mr. Strawbridge, you were asked about the
fact that you did not use ICRP-30 mcdels for your
calculations on Page 34 of Exhibit 46, for organs other
thhan bone.

Have you done any analysis this issue and,
if so, what are your conclusions?

BY WITNESS STRAWBRIDGE:

Yes. We have performed a separate analyses
not reported in the testimony, which
commitment factors

the whole body

4

of NUREG=-017:
reported

of those

lecreased
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The whole body dose showed no significant
change, in applying the ICRP-30 type methodology.

Based on this comparison and those changes,
there woulc be no changes to the conclusions that we've
drawn in any of our testimony.

Q Yesterday there was discussiocon of Table J.4
in Appendix J and perhaps some confusion.

What does the data on Table J.4 represent?
BY WITNESS STRAWBRIDGE:

The data in Table J.4 is simply the
inventories of the various nuclides in the various
nuclide groups.

It does not represent releases of material

the nuclides that are present and also the
of those nuclides, the total core inventories
nuclides.

Mr. HibbittsS,in your discussion yes

about the use of actual sector versu
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for the sectors in which those locations were included.

Q Mr. Clare, you were asked questions about
sodium water reaction in the steam generator in the Phenix
Reactor in France.

You indicated that there was no sodium fire.
Could you explain what particular events
occurred in regard to that incident and in regard to
sodium water reactions?
BY WITNESS CLARE:

A Yes.

There was a leak in one of the steam
generators in the Phenix Reactor. The leak was detected.

The reactor was shutdown by the plant operators.

The water side and the sodium side of that
particular loop was drained and a safe, stable shutdown
heat removal situation was established in the plant.

During the process of repair, after the sodium
water reaction accident was terminated, a valve was
inadvertently left in the wrong position while the sodium

system was being filled.

As a conseguence of that, approximately one
gallon of sodium did leak into an air environment. The
fire was extinguished. The repair continued. The plant

is back on line.

ALDERSON REPORTING COMPANY, INC.
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JUDGE MILLER: Mr. Clare, what is the
approximate size of the Phenix? That's the original
Phenix and not the super-Phenix which is under
construction, I assume.

WILNESS CLARE: That's correct.

JUDGE MILLER: Do you know how the si:ze
compares with Clinch River?

WITNESS CLARE: The Phenix Reactor
smaller than CRBRP. Larger than FFTF.

JUDGE MILLER: Thank you.
BY MR. EDGAR:
Mr. Strawbridge, there was discussion
}
of the transurani. elements that were consideredl
Contention 5(b).
transuranic elemente< did you
Myr. Hibbitts' calculations?
WITNESS
luded the tr nsuranic elements that
neptunium, americium, curium and

inputs that we provided

did you

r Mr

listed by Mr.

ALDERSON REPORTING COMPANY, INC.
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BY WITNESS HIBBITTS

A Prior to making these deposition calculations, |
I had screened out those transuranic elements that would
have minimal impact on the dose in deposition
calculations.

As a result, I ended up with a total of ten
transuranics, radionuclides.

I have gone back and checked to see the
relationship between plutonium, as listed in the tables,
and the curium 242, which was pointed out as another
lirely 1large source of deposition.

In the case of the SSST, the curium 242 was
roughly three-quarters as large as plutonium 241, the
other large radionuclide.

In the case of the HCDA, the curium 242 was
only one-fifteenth as large as the plutonium 241.

These were by far the largest contributors

deposition.
Mr. Clare, you were asked a question about
systams and indicated that AFW systems in Clinch River|

significantly dif nt from those in earlier LWR

erences?
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current state of the art, auxiliary feedwater systems,
such as those at Clinch River and the earlier ones, are
that the present systems are generally automatically
initiated.

That is, when there's a need for auxiliary
feedwater, there are automatic systems'that turn pumps
on, open valves and provided for that fiow, rather than
there being manual initiation required, which would be
the case in earlier systems.

Also, the number of pumps and the number of
headers which are used to get the flow from whatever the
source of water is to the steam generators being supplied,
differs. The current designs typically include multiple

diverse pumps with separate headers, as opposed to some

of the earlier systems that used a fewer number of pumps
and generally a single header.
Beyona that, there is the general question of

safety classification. The current systems are generally

safety classification, which leads to a greater -~ a mor*

-- what's the word I'm looking for == a better quality
assuraace program being applied to the particular system
in qguestion, compared to the non-safety related systems

in the earlier planats.

ALDERSON REPORTING CCMPANY, INC.




MR. EDGAR: We have no further redirect.
JUDGE MILLER: Any recross?
MS. FINAMORE: Yes.
RECROSS-EXAMINATION
BY MS. FINAMORE:
Q Mr. Clare, you stated yest=2rday that you had
performed some systems interactions studies. Did those

include any fault tree/event tree analysis?

C. 20024 (202) 554-2345

BY WITNESS CLARE

Yes.

Q i where are those documented?

WASHINGTON, |

BY WITNE
They are documented in a number

immeaiately coming to mind are

<]
Z
-
=
=
n
=
=
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&=
¢
=

CRBRP safety study, the key system review

4

the reliability program documents.

SwW

these reliability : documents?

300 TTH STREET,

beyona
discovery.
FINAMO

they
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questions on those studies, just trying to get it clear
which ones he's referring to.

JUDGE MILLER: Well, if th~ witess said it
yesterday, why are you doing it now in recross?

MS. FINAMORE: He just referred to it in a
general manner, systems interaction studies, and I'm asking
him where in the PSAR, for example, those studies are
locatea.

JUDGE MILLER: He's told you where they are.

WITNESS CLARE: They are not located in the
PSAR.

BY MS. FINAMORE:
Q Are they referenced in the PSAR?

JUDGE MILLER: This does seem to be getting
into elements of riscovery above and beyond the redirect
testimony, which i1s the limiting factor of recross.

MS. FINAMORE: This is just a purpose of
clarification as to which studies he reierred to. He
saia "reliability studies." 1It's not clear from that
whicn ones he's referring to.

JUDCE MILLER: Well, maybe I'm missing
something.

What was the redirect testimony that you are
now seeking to clarify?

MS. FINAMORE: That was the first guestion

ALDERSON REPORTING COMPANY, INC.




1 | asked of Mr. Clare.
2i| He was asked if he performed any systems J
| interaction studies in his key system review, and I'm merely
4| asking him where are those referenced in the PSAR. ’
5 | JUDGE MILLER: He said they are not.
6 | MS. FINAMORE: No, he didn't answer that |
gquestion.

MR. EDGAR: I would like to add that =--

MS. FINAMORE: That's my only question on this
issue.

11 | - . e ; s
F MR. EDGAR: == on redirect we didn't ask anything

12

| about systems interaction studies. My memory is only --

13

W

. FINAMORE: The S+taff did.

14 | A | |
! Iy # ( : - o apout ten minutes ==

w
O
O
(9]
b =
w

15 AECR . " " ‘
JUDGE MILLER: Wait a minute. It may have been

, REPORTERS BUILDING, WASHINGTON, D.C. 20624 (202) 554-2345

16

= Svaff Wnat did you ask, Mr. Swanson?

n |

£ 17 | . Rl o -

= MR. SWANSON: I asked the question abcut systemsg
» 18 | - 1

- i L1nteraction. I asked for a description, a little more

[ |

F ,

-~ 19

& letall about the systems 1nteraction review that was

20 |

21 |

JUDGE MILLER All right You represent you
- have 1st one gquestion?
- 1IS. FINAMORF res
24 JUDGE MILLER Al Tright Ask the one
" Juestion then Let's move or
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8Y MR. FINAMORE:

Q Are these documents ref:renced in the PSAR,
ana if so, where?
BRY WITNESS CLARE:

A Ore or two of the documents, certainly not all
the documents I mentioned, are referred to in Appendix C
of the PSAR.

Q Did you rely upon those documents in any way
for your testimony in Exhibit 462
BY WITNESS CLARE:

A No.

Q Did you reiy upon any of your systems
interaction studies for your conclusions in Exhibit 46?
BY WITNESS CLARE:

A No.

Q Mr. Clare, you discussed yesterday certain
areas in the plant in which cables from several different
loops came together, and particularly, the reactor cavity,
the calle spreading room, and the control room.

You also mentioned certain fire protection
systems in ~ach of those areas; is that correct?
BY WITNESS CLARE:

A. No. Let me explain.

In the reactor cavity, the thing that comes

together is piping, not cabling.

ALDERSON REPORTING COMPANY, INC.
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Q Okay. You did refer to fire protection systems
in each of those three areas, did you not?
BY WITNESS CLARE:

A No.

Q Did you refer to fire protection systems 1in
any of those areas?

BY WITNESS CLARE:

A Yes, the cable spreading room and the control
room.

Q And isn't that because there is a potential
for fire in both of those areas?

BY WITNESS CLARE:

A The reason that one provides fire protection
systems is to minimize the effects of a postulated fire
in those areas.

Q Assuming as a nhypothetical that fcr some
reason those fire protection systems in the cable spreading
room did not work as designed, isn't it possible that one
could nave a fire spreading to more than one of the
systems served by those cables?

BY WITNESS CLARE:

A There are cables for more than one system in

at least one of the cable spreading rooms.

There is separation provided between the cabling

o. the aifferent loops, differant decay heat removal paths,

ALDERSON REPORTING COMPANY. INC.
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for example, within the cable spreading room.

The intent of that separation being that a
fire or some other problem with one set of cabling would
not affect the other cabling.

Q What does the separation consist of?
bY WITNESS CLARE:

A It consists of a combination of physical
spacing and protective barriers, such as steel or concrete
barriers.

Q It is possible, is it not, that despite those
separation factors, a fire could affect cables from more
than one loop in the cable spreading room?

MR. EDGAR: Objection. Asked and answered.

JUDGE MILLER: Sustained. It has been covered.
BY MR. FINAMORE:

Q Does the cable spreading room contain cables
from all of the three shutdewn heat removal paths?

BY WITNESS CLARE:

A Could you repeat the guestion, please?

Q Does the cable spreading room contain cables
from all three shutdown heat removal paths?
3Y WITNESS CLARE:

A There are two separate cable spreading rooms,
and between the two cables =-- in the combination of the two

cable spreading rooms, all of the cabling to the control

ALDERSON REPORTING COMPANY, iNC.
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room is contained.

Q But does either one of the cable spreading
contain cabling from all three of the shutdown heat removal |
systems:

BY WITNESS CLARE:
A. I don't know.

Does anyone else know?
BY WITNESS STRAWBRIDGE:

No, I don't know.

You are not that familiar with the functions of |
the cable spreading room, are you?

CLARE:

am familiar that tl functi the
allow
f the cabling to and

That is the function of

You described ear
leak detection sy

Do you know the failur: & )f that detection

ALDERSON REPORTING COMPANY, INC.
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BY WITNESS CLARE:

A No.

Q You said that you attempted to guard against
common caused failures in your Answer 13 relating to the
shutdown heat removal systems.

Dia you perform a fault tree/event tree analysig
to determine what other methods of common caused failure
tnere migh% be, other than common power source?

MR. EDGAR: Objection. Relevance. The Bo¢rd
deferred Contention 3(a) in these proceedings, which
deals with fault tree/event tree and probabilistic risk
assessment.

I fail to see the relevance.

MS. FINAMORE: Well, that is true =--

JUDGE MILLER: We think that is correct. We
tnink, also, it's beyond the scope of the redirect.

The testimony was on redirect in respcnse to
your cross. Now you are :tting back to where you were to
whicn response was being made.

50 we think you are beyond now the scope.

MS. FINAMORE: I'm just -- He said that he
has taken common caused failures into account, and I'm
trying to determine how he did take that into account.

JUDGE MILLER: No, he was asked that because

ALDERSON REPORTING COMPANY, INC.



you were asking questions which produced that redirect
inguiry. You had your opportunity.
BY MS. FINAMORE:

Mr. Hibbitts, you stated that your assumptions
regarding plume depletion were conservative. Can you tell
me now conservative those assumptions are?

BY WITNESS HIBBITTS:

Without performing the calculations, I

Do you have any idea of how much deposition

before the -- I withdraw the question.

WASHINS TON, D.C. 20024 (202) 554-23456

Mr. Hibbitts, do you know whether EPA has a
protective action guide for bone dose?
HIBBITTS:

dc not.
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it true that the bone dose is controlling|

osition?

wnat circu
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encourage it, in fact.

If there is any clarification you need now to
address the thrust of the question, we would ask Counsel
to supply 1it.

I don't know whether you need it or not. Is
tnere anything that you want rephrased?

MS. FINAMORE: f I may rephrase the guestion.

JUDGE MILLER: All right.

BY MS. FINAMOR::
& Isn't it true that bone dose is controllinrg

utonium?

I'm a little mixed up. We start out with
and then deposition and now plutonium. So it's
little bit confusing.
I believe you are correct, though, that
plutonium, for comparison wi“h standards, normal, for
xample, ccupational radiation standards, the bone dose
would be controlling.

Mr. Hibbitts,
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the Curium=-242 is one-fifteenth as large as the
that correct?
BY WITNESS RIBBITTS:
A Yes, again approximately.
Q how do you account for this difference?
BY WITNES HIBBITTS:
A I really don't account for it. This informatio
ls what was calculated for the source term.
Q Did you calculate the source term to arrive at
tnese figures?
BY WITNESS HIBBITTS:
No, I didn't.
You were given these numbers?

HIBBITTS:

tinghouse.

rawbridge, can vy account
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BY WITNESS STRAWBRIDGE:

No, other than I dc know that there are

different types of plutonium being assumed in the two cases

that he has used, as I think we explained yesterday.

MS. FINAMORE: I have no further guestions.
JUDGE MILLER: Thank you.

Staff?

MR. SWANSON: No.

JULCGE MILLER: Judge Hand?

ALDERSON REPORTING COMPANY, INC.
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JUDGE EAND: Yes, just a couple.
BOARD EXAMINATION
BY JUDGE HAND:

Q Mr. Clare, you a little earliasr this morning
said there were nine steam generators, as the plant is
p2ing designed?

BY WITNESS CLARE:

A Yes. On each one of our heat transport
system paths from the reactor out to a steam generator, we
have three units we refer to sometimes as steam generator
modules, that work together to extract the heat from the
intermediate sodium and provide steam to the turbine.

Q These are nine physically discrete gencrators;
they are not three inside of one sleeve or something?

BY WITNESS CLARE:

A That's correct, three discrete pieces of
eguipment.

o Why isn't there just a single large generator
for each one?

BY WITNESS CLARE:
A There was an evaluation of the kind of steam

generator that should be provided »n the plant, and the

conclusion was that this was the appropriate steam ge.erator

configuration.

The three units perform two different types of

ALDERSON REPORTING COMPANY, INC.
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service.

Two of the units perform as what we call

evaporators, and after the water that's fed into those

units is heated, it becomes a mixture of steam and water,

but the steam 1s saturated.

The third

neacer.

tne turbine.

unit on each loop serves as a super

The steam there can be super-heated and sent to

It's a matter of the ergineering of the system,

understanding the types of functions that one wants to

perfcrm, th=+ led to
And does
depenaing on which of

was

removes
the 1ntermediate
terms

reaction : tube

the choice of the three module approach

|

difference in heat removal,

those three units fails, if there

+
!

-he uestion.

operation, each

heat transport system sodium.




difficult to do that if i1t were the super-heater
failed.

This is not a result of ary fundamental physi=z
characteristic, but rather, the arrangement cf valves,

et cetera, surrounding each of the units.

The two evaporators are

“02) 554-2345

one super-neater; is that the configuration?

N
-

200

BY WITNESSE CLARE:
That's correct.
Having nine pieces of egquipment rather than

maybe three isn't reasonable, but it seems that

WASHINGTON, D.C.

t have just one large steam generatcr on each
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should something occur and it needs to he replaced for
plant operation or shutdown heat removal to continue througﬂ
that loop. ‘
Q Can you help me just a littlc more?
how big is one of these things?
BY WITNESS CLARE:

A One steam generator module is approximately

20024 (202) 554-2345

four feet in diameter and a,_.coximately sixty feet long.
- , ; ?
Okay. thank you.

|

Mr. Hibbitts, vcu gave us some information about

|

WASHINGTON, D.C.

tne 1mpact that CRBR might have on the gaseous diffusion

plant or Y-12 and some of the things that flow from that.
Is there any reasonable possibility that
going on at the gaseous diffusion plant or at

d have an impact on CRB
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The worst thing that could probably happen at
Y-12 would be a criticality, which is a very localized
event.

In the case of K-25, they are from roughly
two-ana-a-half to three-and-a-half miles away.

They do have large gquantities of UF-6 on hand.
At present they have large gquantities of anhydrous hydrogen
flouride, but within the next year they are getting rid
of the anhydrous hydrogen flouride.

Presently they are big tanks, and they are just
Qolng away with the tanks.

As they need flourine, they will bring in very
small cylinder size guantities.

The UF-6, which again is =-- the business they
are in 1is enricning uranium, of course, in the form of
UF-06.

UF-6 is a solid at standard temperature and
pressure. They have very, very large quantities of it
sitting around being stored.

Again, this is a sclid so it doesn't represent
a hazarad.

Material in the cascade likewise presents a
minimal hazard because, for cne thing, it's under negative
pressure, and for another -- well, back off. It is under

negative pressure.

ALDERSCN REPORTING COMPANY, INC.
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absolutely worst meteorological conditions at that

distance. So it's a very unrealistic evaluatio

Even if it were to occur, though, o
probably -- for these low rem doses, one would
evacuate non-essential personnel; but there's n
all to evacuate personnel important to tne oper
plant.

e Does the control room at CRBR, or w
control room at CRBR have some special protecti
itself in case of an accident? 1Is there some -
BY WITNESS HIBBITTS:

A Oh, yes. Yes, it has air cleaning
isolation systems.

JUDGE HAND: Thank you.

JUDGE MILLER: Judge Linenberger?

ALDERSON REPORTING COMPANY, INC.
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BOARD EXAMINATION
bY JUDGE LINENBERGER:

Q Gentlemen, you've made numerocus references
yesteraay and today to Applicants' Exhibit 1, which is a
document that's now several months old, and I wonder if
tnere's anything that has happened in the intervening
perioa of time since Applicants' Exhibit 1 was written that
would cause you to want to modify in any way anything
that's contained in that document?

I care not who answers.
BY WITNESS STRAWBRIDGE:
A The only thing of significance, I think, is the

two tables that relate to doses and releases that we have

repeatead the analyses for those equivalent conditions in
our latest testimony and they show up on Pages 34 and 35 ;
of Applicants' Exhibit 46. é

We believe that these are more realistic
assessments of the conditions that what were presented imn
equivalent tables of Exhibit 1.

That's the only newer or more up-to-date
information that I have. |
8Y WITNESS CLARE:

A I would make no changes to Exhibit 1, other

than what Mr. Strawbridge has said.

ALDERSON REPORTING COMPANY, INC.
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BY WITNESS DEITRICH:

A I would just point out to make sure it's clear
that in the hypothetical accident analysis area there is an
ongoing aialogue with the Staff and its consultants, and
we have done additional calculations in the course of this
dialogue.

The results of those calcu'ations have not
prouuced anything which would cause us to change the
conclusions which are in Exhibit 1.

e All right. Thank you, gentlemen.

Also, there's been a number of references to
information flowing out of FFTF of interest and benefit to

the system under consideration here.

With respect to the original time track or
course of events that this project was on, it lnoked
superficially, to me at least, as though FFTF would tend to
parallel in time more than I would have thought desirable
the evolution of the Clinch River design. |

Now, for better or for worse, the course of
events has gone a little differently, and FFTF operationall}
is certainly leading Clinch River.
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