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where the Site Suitability Scurce Term assumptions are
set out, as well as the LPZ bone dose, which is given as
9 rems.

And the Intervenors argue that this is the
controlling dose in th is calculation and you can =-- it
will be the one we will focus attention on.

On Page 8 of the Staff's Exhibit 1, the dose
guideline value for the bone surface is given as 150
rem at the CP.

I will defer Intervenors challenge to this
value until discussion of Contention 2(e) and 11(4).

Mr. Edgar led you to believe there were only

 two factors in dispute by which this 9 rem value should

be increased.
First, contrary to Mr. Edgar's claim, the
bone surface dose calculated with the newer ICRP-30

models, that is, using the dose conversion factors from

NUREG/CR-0150, is three times the bone dose that one would

|
calculate using ICRP-2 models, as the Staff did in Staff'sl
1

Exhibit 1.

Both Applicant and Staff now use the newer
models as set forth in NUREG/CR-0150 and I don't think
there's any difference of opinion between any of the

parties on the validity of those dose conversion factors.
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DR. COCHRAN: Edgar in his argument failed to
note the puff is through the annulus filtration system,
Tr. 2356 to 857.

Furtnermore, the Strawbridge estimate that
90 percent release in one day and 98 percent in one week
is for "realistic or otherwise non-conservative aeroscl
depletion," aerosol depletion rate that Staff does not
adopt in Staff's sit>2 suitability source term analysis.

The Listory of 10 CFR 100 demonstrates that a
very high degree of conservatism should be used,
Transcript 3057 to 59, Cochran; Transcript 2558 to 79,
sttacnment A to Staff Exhibit 3.

The fourth correction factor is to correct
for tne Staff's confinement factor; that is, the fraction
of the one percent plutonium scurce term which is released
thrcugn tne filters.

The CRBR containment has two filter systems,
tne annulus filtration system and the vent purge systenm.

The record will show both of these are
relatively novel compared to the containment systems on
lightwater reactors.

The annulus filtration system takes activity
from outside the containment in the annulus and pumps it
pack in, while the vent purge system takes activity from

within the containment and pumps it out.

ALDERSON REPORTING COMPANY, INC.
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DR. COCHRAN: Not in this form.

JUDGE MILLER: Okay.

DR. COCHRAN: But if you miss a word or two,
you might reach into your wastebasket is all I'm
suggesting.

The NRC Staff originally considered CDA's as
DBA's for the CRBR and has demonstrated no rational basis
for its change in position.

The Staff has failed to establish and ju.stify
any principal design criteria which if met w-huld insure
that the probability of a CDA is sufficiently low to
excluae CDA's from the design basis.

The Staff's -'2°'a1 that it has established
specific criteria that would render CDA's sufficiently
improbable is without merit. These criteria are so vague
as to be meaningless.

Staff admits these criteria do not have

specific detail; Tr. 2206, Morris.

These criteria provide no indication whatsoever

that if met they would insure the probability of CDA's
as sufficiently lower that they may be excluded from che
design basis.

The Staff has failed to demonstrate that the
CRER meets or even approaches the Staff's safety

objective.
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Applicants' general design approach does not
provide a basis for excluding CDAs from the DBA envelope.
The three-level design philosophy in Applicants' Exhibit
8 presents no justification for selection of design basis
events (Tr. 2859-62, Cochran).

The Staff admits it does not have a basis for
judging the completeness of Applicants' list of CDA
initiators (Tr. 2863, Cochran).

Applicants concede that it is impossible to
confidently list all important initiators before ar
event tree and fault tree analysis have been performed.
CRBR project PRA Program Plan, June 18, 1982, Page 3 at
Tr. 2863, Cochran.

The double-ended pipe break that causes CDA
in the CRBR and there's no basis for excluding it from the
DBA envelope. I call the Board's attention to the
material and the report by Harris, which we will revisit
at the Appendix J section of this argument.

Applicants have no analytical test for
selection of DBAs and no basis for excluding CDAs from
the CBA envelope.

Applicants and Staff lack the presence of even
one substantially similar fast reactor during the licens-
ing of which it was demonstrated that the probability of

a CDA is sufficiently low (Tr. 2868, Cochran).

ALDERSON REPORTING COMPANY, INC.
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Applicants' testimony demonstrates that their
use of terms, such as "low," "very low level," "extremely
unlikely,"” "prevent," and "highly unlikely" are not
clearly defi..ed (Tr. 1385-86, 1495-96, 1616, 1637 and
1639, Clare).

Applicants and Staff make a circular argument
concerning CDAs which will require CDAs to oe low
probability; hence, they will be of lo". probability
(Tr. 2868, Cochran; 2225, Morris).

That completes my summary argument.

JUDGE MILLER: All right, Mr. Edgar, I guess
it's turned over to the next segmeni. What are vou
going into? 1I1I?

MR. EDGAR: I wanted to ask the Board whether

the Board would want any response at this point on the first

set of issues. I have four very finite points of response,

that I would think I could cover in ten minutes.

It's up to the Board at this point as to =--

JUDGE MILLER: This is closing argument.
Normally, the one who bears the burden of proof is en-
titled to open and close.

Closing, we would expect to be both brief and
not to go into matters which could have been gone into
because all of them are controverted matters.

MR. EDGAR: I understand. I recognize

ALDERSON REPORTING COIAPANY, INC.
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sensitivity analysis and made the worst possible assumption

l
.
|
The puff release assumes that on Day 30 the entire contain-l
ment inventory is instantaneously released. But the !

|
Staff's conservative analysis did not consider the aerosol {

l
effects which will reduce that source term in containment !

7
by three or four orders of magnitude. 5
|
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The vent purge system then gives the ability
to manage that accident sequence, and what it does is ;
enable you tc relieve pressure in containment and release |

|
in a controlled fashion through a cleanup system. |

It might be described as something akin to !
a filtered vent system, although the actual hardware is not
a filter, per se. It's a set of Venturi scrubbers, and
Mr. Strawbridge described that at the prior citaticns.

Now, the appropriate perspective on these
features is that they provide an additional margin of
safety and provide assurance that the risk of events

beyond the design basis, even thouch an HCDA should not be

a DBA, is acceptably low.

The citations for that proposition would be
Applicants' Exhibit 1 at 6 and Tr. 1995

Now, given that just as a point of perspective,
it's important *c recognize that what the Staff has
attempted to ‘o in Appendix J is to look at the design ‘
cnaracteristics of Clinch River on a system level and to
provide an analysis of the risks of these severe accidents.

Now, the Staff given the restriction in time
and in the ability, and indeed in recognition that there's
no necessity to do a full-blown probabilistic risk

assessment, made some extremely conservative judgments in

arriving at the probabilities of seguences that could lead

ALDERSON REPORTING COMPANT, INC. |
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That argument is presented by Intervenors at
Intervenors' Exhibit 22, 16 through 19.

There is another argument presented concerning
the possibility of common mode failures. That appears at
Intervenors' Exhibit 22 at 22. l

The next point is one that has also been a
recurrent theme, and that involves the simultaneocus failure

of both reactor shutdown systems, what is its probability, f
|

based on the Commission's ATWS, A-T-W-S, rule.

22

24

25
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the steam generator, you could get a sodium water
reaction; you could get liberation of hydrogren and the
spector of hydrogen concentration in TMI is raised.

The second point is made that the GAO report
indicates that there are real problems with the steam
generators.

Let's take them one at a time.

As to the first, what Dr. Cochran's testimony

totally ignores is the fact that Clinch River has design
features to cope with steam generator failure events.
Among them we have an automatic system for

water isolation, for draining of sodium from the sodium

side of the steam generators, feeding to reaction products

separator tanks, to remove the reaction products. There
is a system for venting gas from the generators which
might evolve during the reaction, to prevent over-

pressurization.

251

|

Nitrogen will automatically fill the generators

to prcvide an inert atmosphere.

We see no reason why one should assume any
extraordinary failure situation with regard to the steam
generators.

The problem has been anticipated. See Mr.
Clare's testimony at 5262 through =-67.

Interestingly, in terms of NRDC's argument,

ALDERSON REPORTING COMPANY, INC.
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when Dr. Cochran wrote his testimony asserting that the

Steam generators were a big problem, he was not even
familiar with the systems that are in place for dealing
with that condition. See Tr.6095 through 6100.

The next point involves the GAO report. |

What does the evidence show in the record
in that respect?

The first is that the GAO report itself was
not =-- and there is no showing inthe record -- that th: re
is any significant technical capability behind that
report. The report speaks for itself, as Dr. Cochran
said, but then again, he was unable to tell us whether
anybody authoring that report had any technical
capability, except for one person who was GAO's technical
consultant and disagreed with the report.

Now, Dr. Cochran's -- the relevant citation

there would be 6129 through =-37.

But that's really not so important.
The more significant thing is, "So what?2"

The problems which are described in the GAO report

relate to availability in heat rate and there's no showingf

in the record that we're talking about a safety problem

in connection with that report |
See, among other things, Staff Exhibit 21 at ;

6 through 11 and I'11 apologize, I do not have the

ALDERSON REPORTING COMPANY, INC. |
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MR. EDGAR: A very quick point in terms of the
state of the record on the third issue, common mode
failures.

Common mode failures have been considered by
the Staff in Appendix J, and by Applicants throughout their
analysis of Clinch River.

The Staff, in estimating frequencies of CDAs,
conservatively said or reduced tiec frequency of failures =--

conservatively =-- if I said "reduced," what they did was

—

conservatively increased the failure freguency in “he
analysis, in consideration of, amonc¢ many other things,
a common mode failure.

It has been very carefully considered by the

Staff and the Applicants in their analysis. 1It's important

here to recognize that common mode failures are best
addressed by providing redundancy, diversity and in-
dependence in the systems.

But, in addition, it's important to provide a

means of realizing the potential of that redundancy,

i diversity and independence. There are two key points on

that.
The transcript citations that are pertinent

-

here are Clare, Tr. 5270, and Dr. Morris, 5645 to =-50.

The Applicants have performed and will contiaue!

to perform systems interaction studies and key systems

ALDERSON REPORTING COMPANY, INC.
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estimate of ATWS frequency for Clinch River, and notwith-
standing the two systems, assigns a value of 1s-4.

Again, the staff can approach that with very
high confidence that a conservative estimate has been
made.

Let's consider now the next argument which is
containment failure probability.

The Staff examined LWR experience, noted that
the Clinch River containment design is essentially similar
to that of a PWR and assigned a failure frequency, based
on experience, of 1072,

Now, the only evidence to the contrary on that

appears =-- cited at Intervenors' Exhibit 22 at 31. Dr.

Cochran relies on a Nuclear Safety article, which is

asserted to demonstrate a higher frequency of failure
for LWRs and then, by implication, the Staff's frequency
estimated for Clinch River is non-conservative.

Well, you have to look very carefully at this

one becau.e if you read the Nuclear Safety article, the

kinds of failures that that article is analyzing =-- and
see Applicants' Exhibit 54 here at Page 619 -- are not
design basis leaks in the containment or breaches in the
containment, as Dr. Cochran suggests.

But what the author is analyzing is the

frequency of leakage at technical specification levels.

ALDERSON REPORTING COMPANY, INC.
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The Nuclear Safety article indicates that what they're

measuring is tech spec leak rates, which are set below
design basis leak rates.

This is normal operational testing, and the
failure is defined against a very stringent technical
specification.

Thus, when you compute a failure probability
based on that article, you're not getting a failure
probability of breach of the containment, you're getting a
failure probability that the containment will have a
pinhole leak.

And we think that on the basis of the record,
that argument should not hold water.

Mr. Chairmar, Judge Linenberger, Judge Hand,
our position is that the analysis of severe accident risk
for Clinch River has been based upon several factors
which are of vital importance.

The first is that the design itselif explicitly
takes into consideration severe accidents. This is not a
case where one is saying “hat once one draws the line
between the design basis accident anf something beyond it,
that nothing is done.

There 1is a careful attempt and a careful
systematic disciplined engineering approcach taken to

providing features which will mitigate those accidents.

ALDERSON REPORTING COMPANY, INC.
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JUDGE MILLER: Okay. Who goes nexty NRDC?

MR. SWANEON: Yes. Pursuant to our discus&)oOn
we are alteinating.

JUDGE MILLER: Okay.

DR. COCHRAN: I would like t< Keéyin with some
general remarks and then go t0 some particulars.

First, I think the Board should take note of

the admission by Mr. Rumble that thnis Appendix J was slappe
together in a few weeks, which vas consisteut with his
statements to me, as I related in my testimeny, that it
was a hurried job.

That accounts, I believe, and is consistent
with my testimony at Page 7 that it's almost =--

JUDGE MILLER: What was your citation? I
didn't catch that. !

DR. COCHRAN: Excuse me. Intervanors' Exhibit

<2 at Page 7, that the Appendix J is almost totally based |
on ccnclusory statements and it can at most be -- that can
most cnaritably be characterized as engineering judgment.
The second thing I would like to call to the
attention of the Board about Appendix J is that when the
Staff has given it their best shot and when you take their
data on its face, and they testified to the validity of
the analysis, and you apply it to the guestion of whether

the CDA should be a DBA, as I did in the earlier discussion,|,

ALDERSON REPORTING COMPANY, INC. ‘
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Mr. Edgar and I don't agree on all matters,

UTol

we agree on the depth to which the Board should probe the

issue of nuclear explosions.
they wish. Intervenors will
we'll march on, knowing that
events.

Some of the main
testimony on Appendix J that

attention is that Applicants

Applicants can call it what
call it what we wish, and

we're talking about the same

points from the Applicants'
I would like to bring to your

have done an independent

PRA -- or at least they're noc relying on one.

As noted earlier, they haven't shown reactivitiTs

and insertion rates one obtains from the spectrum of

potential breeder accidents or comparable to those of

light water reactors.

With regard to nonconservatisms, they admit

sodium fires could reduce the capability of the SHRS.

They admit exothermic chemical reactions could result from

steam generator water to sodium leaks, which would reduce

the capability of the SHRS.

They admit there's less operati: g experience

with LMFBR SHRS than with LWRs. It's more difficult to

visually inspect the SHRS piping because of the guard

vessels which aren't present in light water reactors, and

so forth.

I don't think there's any dispute that you

ALDERSON REPORTING COMPANY, INC.

but |

|
|
|
|

|
|




U
4
>
Z
<
o
>
Q
O
O
<
T
@
O
o
L
%
Z
Q
0
i
W
0
J
<

o™~ ™ < ) L o) o

-—
pa—

¥eC (ZOT) +Z00T O'A 'NOLONIHSVM "ONIAQTING SHALHOJAN " "M'S LAANLS HLL 008




300 TTH STREET, SW. | REPORCERS BUILDING, WASHINGTON, D.C. 20024 (202) 554-2345

10

11

12 |

13

14

15

16

17

18

19

20

21

22

23

24

The Staff is supposed to raference background material,
according to the Commission's 9 statement, but it didn't;
and it refused to mention the documents in discovery, only
and these documents only show up for the first time in
testimony.

The Staff couldn't back up its estimate of the
conditional frequency of highly energetic CDA of .l except
that Dr. Rumble looked at CRBRP-1.

I think we brought out =-- Finally, I think
we brought out in cross of Applicants that their criticism
of this Staff with regard to the conservatisms introduced

by combining the various MDAs into the classes that show

"> in Table J-2, that their analysis =-- that the Applicants

were incorrect in that regard, that it was shown that the
combination of the CDA categories in Class 1 were not
sensitive to head release, and the criticism doesn't apply
at all to Class 4, and the Applicants didn't attempt to
analyze the implications with regard to Classes 2 and
3

That concludes my remarks.

JUDGE MILLER: Thank you.

Staff.
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And the reasons for that are set forth on
that page and, also on Page 36.

Other conservatisms are mentioned in those
Pages. For example, on Page 38, the Staff points out that
no credit was given for the benefit of Clinch River
having or allowing more time for operator reaction than
would be the case for a comparable LWR's in the case of

loss of heat sink accident.

What I have given you is really a summary
sketch. Many of the details and arguments I have purposely
left out because they have been previously made, either I
by Mr. Edgar this morning or by myself or Mr. Edgar ,

yesterday and I think to have a complete picture of the

!
basis and to get a clear picture, that extreme conservatisml

in choosing the 10-4 figure, one can simply refer to the %

pages I noted, as well as testimony cited by Mr. Edgar,

which, indeed,supports the conclusion that we have an

extremely conservative figure for consideration of the

likelihood of a CDA initiation caused by ATWS.

The Staff concluded, if cue analyses of CDA's

and their consequences, as described in the FES supplement,
that is Staff Exhibit 8, meet all the requirements for
environmental impact considerations under NRC Regulations

and policy and under the National Environmental Policy

Act for the description of such impacts and performing

ALDERSON REPORTING COMPANY. INC. |
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the NEPA cost?benefit analysis, they are totally adeguate
for such purposes.

The radiological source term analysis was
adeguately considered -- excuse me.

The radiological source term analysis did
adequately consider possible releases for fission products
and core materials and also the potential environmental
conditions in the reactor containment building created
by possible release of substantial guantities of sodium.

The Staff adeguately considered the potential
release of sodium following a CDPA,including the possible
range of gquantities released and has considered the
environmental conditions caused by such a release in its
analysis of radiological consequences.

The Staff position is that Appendix J
adequately considered the probability aspects of an
accident analysis, as is required at this stage of review.
As stated by Mr. Hulman, Tr. Page 5644.

A full probability risk assessment, as argued
by Intervenors, issimply not required nor is it
necessary at this stage of the review.

The Staff's conclusion set forth in Appendix
J, Exhibit 17, are adequately supported by the material
contained in that document and establish that the risk

assessment performed by the Staff was adeguate.
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interaction will be adegquately ccnsidered in detail at the
CP review, the assurance that systems interaction will be
adequately considered, and thus that it need not play a
greater rcle in accident analysis at this time are the
IEEE Standard 279 and various Reg. Guides enumerated in
the Standard Review Pl-n that assure that common cause
problems are adeguately considered.

I also would refer you to examination of
Applicants' Witness Clare at pages Transcript 5270 through

71, and also 5247 through 49, where that witness indicated

|
|

that key systems review had been performed and that the
common cause matter was adequately considered in performing
the analysis which led to .~lusions regarding likelihood
of systems interaction and common mode failures leading to
an acci ient.

I also would point out that the Staff's Exhibit

8, the Final Environmental Statement Supplement, in
response to NRDC comments -- you can find that at Pages ‘
12-77 and 78 in response to NRDC Comments 1l4(e) and 115. |
The Scaff discussed its assessment of systems |
interaction, common mode failures, and the reliability |
program that the Staff will require to assure that -- when
we get to the details level of review at the construction |
permit stage anc¢ pbeyond, that these matters are consideredi

The Staff, particularly in response to NRDC

ALDERSON REPORTING COMPANY, INC. !
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The burden of this analysis is that recycle
of PU-238 and 241 in Clinch River will reduce their

relative concentrations.
The citation I gave should be stated a litt

more accurately, because the ER is five volumes, and I

would rather have a unigue clearer identification, if I

may -
The full citation would be Applicants'

36. That is Volume 3 of the Environmental Report.

In order to find the appropriate section

within Veoelume 3, which is Exhibit 36, one should look

under the tab labeled, "Appendices," and within

one will find a write-up entitled, "14.4A" -- that's a

large "A" -- "Appendix to ER Chapter 5.7."

That is Amendment XVI (October, 1982). 3

think that will assist in finding it. It can be confus

to go through the ER at times.

note that

L= ]

The Board had indicated to us a spirit that the Board

L8 )

ion focused

(§)

would like to have discuss on what we regard

at the contested i1issues.

In our judgment there was no testimony

on 3(b). We don't regard 5 involving serious

to rely on our propos

before the Boar

time

ALDERSON REPORTING COMPANY, INC,
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MR. SWANSON: That's correct.

JUDGE MILLER: How do you feel about next
week, the 20th or 21st, 22nd?

(Laughter.)

JUDGE MILLER: You breathe too heavily!

Well, then I take it that what we had better
do is get on the ball the first week in January. And
since the first working day is Monday, the 3rd, how does
that grab you?

MR. SWANSON: Are we talking about a one-day
argument?

JUDGE MILLER: You‘ll notice we put no
time limits on it. We think counsel -- By the way,
on this you've all done an excellent job, and we commend
all of counsel.

You're making an analysis in depth and in

focusi

o
W

that the -- The Board is preferring

=
®
it
e 4
=

b ]
A

not to impose time limits. We think that your own sense
of the adequacy of your addressing these subjects be your

guide.

ut of hand we micht have to, but
’

e
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P-‘
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n pleased with the results.

i

so far we've certainly be

And if someone feels that another party or counsel is
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the plant foundations below grade, that it would be
possible to get into hearing by mid- to late May on those
issues.

But rather than go through that in great
detail at this point, I think it would be well for the
parties to sit down and come up with a proposal or an
approcach and see if-those general objectives which would
be an SER in early March, hearings in late May, are
feasible, and then bring it to the Board to see what can
be done.

I guess my thought would be that we might be
able to tailgate some discussion of that issue in the
oral argument that we'd have out in the Board's =-- you
know -- devote a little bit of time for just a prehearing
meeting of counsel on that.

JUDGE MILLER: Yes. I'm certain we could.
And while we're all together there, it would be agreeable
with the Board. And we do encourage the parties and
their counsel to confer in advance, agree so far as they
can upon both issues, a proposed schedule for discovery,
motions, if any, pretrial briefs, if reguired by the
issues, and anything else that would be leading up to an

agreed commencement of trial.

to see what makes sense in that area.
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If there be no objection, it's likely that
we will go by gquorum on the conclusion of the final

arguments, so that we don't -- we're able to schedule

<

them and not impose upon Judge Hand's own reguirements.

All right.
(Whereupon, at 11:00 a.m. the hearing was
recessed, to reconvene on Tuesday, January 4, 1983, at

9:00 a.m.)
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